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CENTRAL ELECTRICITY AUTHORITY 

NOTIFICATION 

New Delhi, the 20th August, 2010 

No. CEA/TETD/MP/R/01/2010.-ln exercise of the powers conferred by sub-section (2) of 
Section 177 of the Electricity Act, 2003, the Central Electricity Authority hereby makes the following 
regulati.ons namely:-

1. Short Title and Commencement.-(1) These regulations may be called the Central 
Electricity Authority (Technical Standards for Construction of Electrical Plants and Electric Lines) 
Regulations, 2010. 

(2) They shall come into force on the date of their publication in the Official Gazette. 

2. Definitions.-(1) In these regulations, unless the context otherwise requires,

(a) "Act" means the Electricity Act, 2003; 
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(b) "Authority" means the Central Electricity Authority established under sub-section (2) of 
Section 70 of the Act; 

(c) "Base·Load Operation" means operation at maximum continuous rating (MCR) or its 
high fraction; 

(d) "Basic Insulation Level (BIL)" means reference voltage level expressed in peak (crest) 
voltage with standard 1.2/50 µs lightning impulse wave. Apparatus should be capable 
of withstanding test wave of basic insulation level or higher; 

( e) "Black Start" means the start up of a generating unit or gas turbine or internal combustion 
(IC) engine based generating set without use of external power following grid failure; 

(f) "Boiler Maximum Continuous Rating (BMCR)" means.the maximum steam output, the 
steam generator (boiler) can deliver continuously at rated parameters; 

(I) 
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(g) "Break Time" means interval of time between .the beginning of the 
opening of a switching device and the end of the arcing; 

(h) "Cold Start", in relation to steam turbine, means start up after a shut 
down period exceeding 72 hours (turbine metal temperatures below 
approximately 40% of their full load values); 

(i) "Combined Cycle Gas Turbine (CCGT) module" means gas turbine 
generator(s), associated heat recovery steam generator (s) and· 
steam turbine generator; · · 

U) "Control Load", in relation to coal or lignite based thermal generating 
units, means the lowest load at which the rated steam temperature 
can be maintained under auto control system; 

(k) "Design Head" means · the net head at which peak efficiency of 
hydraulic turbine is attained while operating at rated output; 

(I) "Gross Head" means the difference in elevation between the water 
levels of upstream reservoir and the cc;;tcr line of!he tt 1rbine runner 
in case of Pelton turbine and tail race water level at the exit end of 
the draft tube in case of Francis and Kaplan turbine; 

(m) "Gross Heat Rate", in relation to gas turbine based and IC engine 
based thermal generating stations, means the external heat energy 

· input required to generate one kWh (kilo _Watt hot.:,) .of electrical 
energy at generator terminals; · 

(n) "Gross Turbine Cycle Heat Rate", in relation to coal or lignite based· 
thermal generating station, means the external heat energy input to 
the turbine cycle required to generate one kWh of electrical energy 
at generator terminals; 

(o) "High Heat Value (HHV)" means the heat produced by complete 
combustion of 01e kilogram of solid fuel or liquid fuel or one standard 
cubic metre (Sm3

) of gaseous fuel as determined.as .per relevant 
Indian Standard (IS); · 

(p) "Highest System Voltage" means the highest root mean square 
(r,m.s.) line to line value of voltage which can be, sustained under 
normal operating conditions at any time and at any point in the 
system. It excludes temporary voltage variation due· to fault 
conditions and the sudden disconnection of the large load; 

(q) "Hot Start", in relation to steam turbine, means start up after a shut 
down period of less than 10 hours (turbine metal temperatures 
approximately 80% of their full load values); · ·· 

(r) "House Load" means the unit is operating in is0lation to the grid and 
generating electric power to cater to its own auxiliaries; 
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(s) "Impedance Earthed Neutral System" means a system whose 
neutral point(s) is(are) earthed through impedances to limit earth 
fault currents; 

(t) "Impulse" means a unidirectional wave of voltage or current which, 
without appreciable oscillations, rises rapidly to a maximum value 
and falls, usually less rapidly, to zero with small, if any, loops of 
opposite polarity. The parameters which define a voltage or current 
impulse are polarity, peak value, front time, and time to half value 
on the tail; 

(u) "Impulse Withstand Voltage" means peak value of the standard 
impulse voltage wave which the insulation of an equipment 1s 
designed to withstand under specified test conditions; 

(v) "Insulation Co-ordination" means the selection of the dielectric 
strength of equipment in relation to the voltages which can appear 
on the system for which the equipment is intended and taking into 
account the characteristics of the available protective devices; 

(w) "Isolated Neutral System" means a system where the neutral point 
is not intentionally connected to earth, except for high impedance 
connections for protection or measurement purposes; 

(x) "Maximum Continuous Rating (MCR)",-

(i) in relation to coal or lignite based thermal generating units, 
means maximum continuous output at the generator terminals 
(net of any external excitation power) as guaranteed by the 
manufacturer at the rated parameters; 

(ii) in relation to combined cycle gas turbine module, means the 
sum of maximum continuous output of the Gas Turbine 
Generator(s) and Steam Turbine Generator measured at the 
generator terminals (net of any external excitation power) as 
guaranteed by the manufacturer for design fuel and 
corresponding to site conditions; 

(iii) in relation to IC engine based generating sets, means 
maximum continuous output at the generator terminals (net of 
any external excitation power) as guaranteed by the 
manufacturer for design fuel and corresponding to site 
conditions; 

(y) "Maximum Net Head" means the net head resulting from the 
difference in elevations between the maximum head water level 
and the center line of turbine runner for vertical Pelton turbine 
and tailrace water level for vertical Francis turbine with one unit 
operating at no load speed corresponding to turbine dischart1e 
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of approximately 5% of the rated flow. Under this condition, the 
hydraulic losses are negligible and may be disr3garded; 

(z) "Mesh Voltage" means the maximum touch voltage within a mesh 
of a ground grid; 

(za) "Minimum Net Head" means the net head resulting from the 
difference in elevation between the minimum head water level or 
the minimum draw down level and the center line of turbine runner 
for vertical Pelton turbine and the maximum tail water level for 
vertical reaction turbine; 

(zb) · "Minimum Tail Water Level" for a hydro station means the water 
level in the discharge chamber in case of Pelton turbine and tail 
race at the exit end of the draft tube in case of Francis and Kaplan 
turbines corresponding to a discharge required to run one machine 
at no load; 

(zc) "Net Head" means the gross head less all hydraulic losses, 
including draft tube exit losses, wherever applicable and excluding 
those pertaining to the turbine; 

(zd) "Overhead Line" means any electric line which is placed above the 
ground and in the open air, but does _not include live rails of traction 
system; 

(ze) "Owner'' means the company or body corporate or association or 
body of individuals, whether incorporated or not or artificial juridical 
person who owns or operates or maintains Electrical Plants and/or 
Electric Lines; 

(zf) "Performance Coal" means the coal of quality for which steam
generator performance is guaranteed by the manufacturer; 

(zg) "Pump Turbine" means a hydraulic turbine having a runner capable 
of running in one direction in generating mode and reverse 
direction in pumping mode; 

(zh) "Pumped Storage Plant" means a system of generating electricity 
in which the electricity is generated during the peak hours by using 
water that has been pumped into upper reservoir during off-peak 
hours from the lower reservoir; 

(zi) "Runaway Speed" means the speed attained by the hydraulic 
turbine at full gate opening while operating at maximum head 
conditions when the generator is disconnected from the system 
and the governor is in-operative; 

(zj) "Solidly Earthed Neutral System" means a system whose neutral 
point(s) is (are) earthed directly; 



['WT m-= 4] 

(zk) "Specific Speed" defined in m.kW, in relation to hydraulic turbine, 
means the speed in rpm at which a given hydraulic turbine would 
rotate, if reduced homologically in size, so that it would develop 1 
kW under 1 meter of net head; 

(zl) "Station" means either the Thermal Generating Station or Hydro
electric Generating Station depending upon the context; 

(zm) "Step Potential" means the maximum value of potential difference 
possible of being shunted by a human body between accessible 
points on the ground separated by distance of one pace which may 
be assumed to be one metre; 

(zn) "Sub-critical Unit", in relation to coal or lignite based thermal 
generating unit, means a unit designed for main steam pressure 
less than the critical pressure (221.2 bars); 

(zo) "Super-critical Unit", in relation to coal or lignite based thermal 
generating unit, means a unit designed for main steam pressure 
more than the critical pressure (221.2 bars); 

(zp) "Surge Arrester" means a device designed to protect electrical 
apparatus from high transient voltage and to limit the duration and 
frequently the amplitude of follow-current. The term "Surge 
Arrester" includes any external series gap which is essential for the 
proper functioning of the device as installed for service, regardless 
of whether or not it is supplied as an integral part of the device; 

(zq) "Switchyard" means a sub-station associated with a generating 
station for transforming electricity for further transmission; 

(zr) "Synchronous Condenser Mode" refers to that condition of the 
synchronous machine coupled to the turbine when it is running only 
with mechanical load and supplying leading or lagging reactive 
power; 

(zs) "Thermal Ge:1erating Station" means the 'generating station' as 
defined in the Act for generating electricity using fossil fuels such 
as coal, lignite, gas, liquid fuel or combination of these as its 
primary source of energy; 

(zt) "Touch Potential" means the potential difference between the 
object touched and the ground point just below the person touching 
the object when ground currents are flowing; 

(zu) "Transients" means over voltage or over current phenomena 
prevailing in an electrical system for a short period of the order of a 
fraction of a second or a few seconds not exceeding five seconds; 

5 
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(zv) "Turbine Setting", in relation to hydro-electric generating station, 
means the elevation of runner center line with respect to maximum 
tail water level for vertical Pelton turbine installation and the 
elevation with respect to minimum tail wacer level for Francis/ 
Kaplan turbine installation; 

(zw) "Unit",c 

(i) in relation to a coal or lignite based thermal generating station, 
-means steam generator with interconnected steam turbine
generator and auxiliaries, operated as one single set or system 
to generate electric power; 

(ii) in relation to a hydro- electric generating station, 
means generator with interconnected turbine and auxiliaries, 
operated as one single set or system to generate electric 
power. 

(zx) "Warm Start", in relation to steam turbine, means start up after a 
shut down period between 10 hours and 72 hours (turbine metal 
temperatures between approximately 40% and 80% of their full 
load values). 

(2) Words and expressions used but not defined above shall have the same 
meaning respectively assigned to them in the Act. 

CHAPTER I 

GENERAL REQUIREMENTS 

3. General Requirements- (1) The Electrical Plants and Electric Lines 
shall be suitable for full range of ambient and other environmental 
conditions as prevailing at site. 

(2) The various parts or components or assemblies of equipment and 
systems shall be of proven materials with well established physical and 
chemical properties appropriate to the service as intended. 

(3) All equipment and systems installed shall comply with the 
provisions of statutes, regulations and safety codes, as applicable. 

(4) The Electrical Plants and Electric Lines shall be designed to 
comply with the requirements stipulated in: 

(a) Central Electricity Authority (Installation and Operation of Meters) 
Regulations, 2006; 

(b) Central Electricity Authority (Technical Standards for Connectivity to 
the Grid) Regulations, 2007; 
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(c) Indian Electricity Grid Code issued by Central Electricity Regulatory 
· Commission (CERC); 

{d) Applicable State Grid Code issued by appropriate Regulatory 
Commission; 

(e) Central Electricity Authority. (Measures relating to Safety and 
Electricity Supply), Regulations as and when these are notified by 
the Authority; 

(f) Central Electricity Authority ~Safety Requirements for Construction, 
Operationiand Maintenance of:ElectricalPlants,.and Electric Lines) 
Regulations as and when these-are notified by theAuthority and; 

(g) Central Electricity Authority (Grid Standards) Re.gulations as and 
when these are notifiec:l'by theAuthority. · · 

(5) The design, construction and testing of all equipment, facilities, 
components and systems shall be in accordance with latest version of 
relevant standards and codes issued by Bureau of Indian Standards (BIS) 
ana/or reputed international standards aJid·codes:However, in the event 
of any conflict between the requirements bf the international standards or 
codes and the requirements of the BIS (Bureau of Indian standards) 

· standards or codes, the latter shall ,prevaiL 
. 

(6) _ All materials, components and equipment shall be tested at all 
· -stages of procurement, manufacturing, ,erection, commissioning as per 

comprehensive Quality Assurance Programme to be agreed mutually 
,between the Owner and the equipment supplier. 

{7} The SI· (International System). or MKS (metre,<kilogram and 
second) system of units shall be used for design, drawings, diagrams, 
instruments etc. 

(8) The Owner shall retain at the site and make available the following 
documents: 

• (a) As-b.Uilt . drawings . including, · but not . limited :to the civil and 
architectural works; 

(b) · Copies of the project desjgn. memorandum, technical description, 
data sheets,. operating manuals and manufacturer's -,yarranties for 
all major items and/or equipment; 

(c) Copies of the results of all tests.performed and; 

{d) Technical documents relating to the d_esign, . engineering and 
construction of the electrical plant and/or electri.c_ line.: 

7 
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(9) (a) The Owner shall implement information technology based system 
for effective project monitoring so as to facilitate timely execution of the 
projects of capacity equal to or higher than capacity indicated below : 

(i) Thermal generating station 

(ii) Hydro generating station 

250 MW; 

100 MW; 

(iii} Transmission lines and sub-stations 220 kV and above. 

(b) The system shall monitor status of ordering, engineering, supplies 
and physical progress of site activities and help in identifying the 
bottlenecks in achieving the scheduled completion of the project. The 
system shall be web based and shall have connectivity with major 
suppliers/contractors and shall also have provision for connection to 
centralized project monitoring system of the Authority. 

CHAPTER II 

TECHNICAL STANDARDS FOR CONSTRUCTION OF THERMAL 
GENERATING STATIONS 

4. Technical Standards for construction of Thermal Generating Stations are 
covered in following four parts: 

Part- A: 

Part- B: 

Part- C: 

Part- D: 

Common to all types of Thermal Generating Stations; 

Coal or lignite based Thermal Generating Stations; 

Gas Turbine based Thermal Generating Stations; 

Internal Combustion (IC) Engine based Thermal Generating 
Stations. 

PART-A 

COMMON TO ALL TYPES OF THERMAL GENERATING STATIONS 

5. General Technical Requirements- (1) The coal or lignite based thermal 
generating stations shall. be designed to give life of not less than twenty 
five (25) years. Gas turbine based Stations and IC engine based Stations 
shall be designed for life not less than fifteen (15) years. 

(2) The Station shall comply with all applicable environmental 
stipulations of Ministry of Environment and Forests (MOE&F) in regard to 
ambient air quality, gaseous emissions, liquid effluent discharges, solid 
waste disposal and any other stipulation of the Central Pollution Control 
Board (CPCB) and State Pollution Control Board (SPCB) in this regard. 
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(3) Noise level 

(a) Noise level at the Station boundary shall not exceed the ambient air 
quality standard in respect of noise as notified by Ministry of 
Environment and Forest (MOE&F) and any other stipulation of the 
Central Pollution Control Board (CPCB) and State Pollution Control 
Board (SPCB) in this regard. 

(b) Noise level for the continuously operating equipment shall not be 
more than 85 dBA at a distance of 1 metre and at a height of 1.5 
metre from any equipment except in case of Turbine- Generator and 
IC engine based generating sets. Noise level for Turbine
Generators shall not exceed 90 dBA. Noise level for IC engine based 
generating sets of capacity upto 1 MVA shall meet the stipulations of 
MOE&F on "Noise limit for generator sets run with diesel" For short 
term exposure, noise levels shall not exceed the limits as stipulated 
in the Occupational Safety & Health Administration (OSHA) 
Standard. 

(c) Equipment/ machines shall be provided with acoustic enclosure or 
acoustic treated building, wherever required so as not to exceed the 
permissible noise limits. 

(4) Areas where a potential flammable atmosphere may exist shall be 
classified in accordance with the provisions of latest version of relevant 
IS. Certified equipment shall be used in the designated hazardous areas. 
To the extent practicable, equipment requiring operator's attention and/or 
electrical equipment shall not be installed in hazardous areas. 

(5) All the equipment and surfaces (excluding coal or lignite mills, 
pulverized fuel pipes and electrical equipment) having skin temperature 
more than eo0c shall be provided with required insulation along with 
cladding. The insulating materials, accessories and protective covering 
shall be non- sulphurous, incombustible, low chloride content, chemically 
rot proof, non-hygroscopic and shall withstand continuously and without 
deterioration the maximum temperature to which they shall be subjected 
as per duty conditions. Insulation or finishing materials containing 
asbestos in any form shall not be used. 

(6) Auxiliaries involving large power consumption such as motor driven 
boiler feed pumps (BFPs), induced draft (ID) fans (radial type) shall be 
provided with variable frequency drive (VFD) or hydraulic coupling to 
optimize power consumption. 

6. Site Selection and Layout Considerations 

(1) Site selection- The following criteria shall be considered for 
selection of site for thermal generating stations: 

(a) Availability of adequate land for the Station; 

3285 Gl/10-2 
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(b) Avoidance of proximity to geological faults, high flood zone of rivers 
or the high tide zones of sea/ backwaters; 

(c) Siting criteria prescribed by MOE&F; 

(d) Availability of required water; 

(e) Feasibility of rail, road or other linkages for transportation of fuel and 
equipment to the site; 

(f) Feasibility of power evacuation. 

(2) Layout considerations- The following mm1mum layout 
requirements shall be complied with as may be applicable for coal or 
lignite and/or gas turbine based Stations: 

(a) The layout of the Station shall be compact so as to optimise use of 
land, materials and minimise system losses. 

(b) Adequate provision shall be made iri regard to space and access in 
order to carry out the maintenance of various equipment. Adequate 
maintenance facilities shall be provided, as required, for assembly, 
disassembly and handling during maintenance of various equipment. 

(c) Due consideration shall be given for the wind direction while deciding 
on the relative location of the following: 

(i) Cooling tower and switchyard to minimize the moisture drift 
towards the switchyard; 

(ii) Chimney and ash disposal area with respect to township and 
adjoining habitation areas. (applicable for coal or lignite based 
generating stations). 

(d) Adequate space shall be provided for unloading and maintenance 
purposes in Turbine- Generator (TG) area. Requisite lay down area 
shall be provided for each unit on TG floor and same shall be 
approachable with electric overhead travelling (EQT) crane. In case 
of coat or lignite based generating stations, two transverse bays shall 
be provided in TG area at ground level at one end of the building for 
unloading and maintenance purposes. For Stations with multiple 
units, adequate space shall be provided to meet the requirement for 
simultaneous maintenance of two units. 

(e) Coal or lignite mill- bunker bay shall preferably be located either on 
sides or rear of the steam generator to avoid the dust nuisance. In 
case bunker bay is located adjacent to TG area, suitable isolation 
arrangement shall be provided to avoid entry of coal/ lignite dust in 
TG area. 
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{f) Adequate fire escape staircases shall be provided in TG building 
with fire doors at each landing. 

{g) For coal or lignite based generating stations, interconnecting 
walkways between TG building and steam generator shall be 
provided at TG operating floor level and at deaerator floor level. 
Walkways at various levels shall also be provided for interconnection 
between steam generator and mill-bunker bay. 

{h) Minimum one staircase, for each unit/ module, and minimum one 
elevator shall be provided in the TG building. In addition, at least the 
following elevators shall also be provided for coal or lignite based 
generating stations: 

{i) One passenger-cum goods elevator for each steam-generator; 

{ii) One elevator for chimney with suitab.le landings. 

{i) . Adequate number of permanent stores and open paved yard· shall be 
provided as per requirement of the Station for storage of spares and 
materials etc. 

O) Provision of adequate space, as per stipulation of MOE&F, shall be 
made for future installation offlue gas desulphurization plant. 

PART-8 

COAL OR LIGNIT.E BASED THERMAL GENERA TING STATIONS 

7. Operating Capabilities of a Unit in the Station- (1) The unit shall give 
MCR outputunderthe following condltions: 

{a) Maximum cooling water temperature at site; 
{b) Worstfuel quality stipulated for the unit; 
(c) Gridfrequency variation of -5% to +3% (47.5 Hz to 51.5 Hz). 

(2) The unit.shall be capable of base load operation. However, the unit 
shall also be capable of regular load cycling and two-shift operation. The 
steam turbine shall be designed for a minimum of 4000 hot starts, 1lll00 
warm· starts and' 150 cold starts during its life. 

(3) The sub"Critical unit shall be designed for constant pressure and 
sliding pressure operation. The supercritical unit shall be designed for 
sliding.pressure operation. 

(4) The design shall cover adequate provision' for quick start up and 
loading of the unit to full load at a fast rate. The unit shall have minimum 
rate of loading or unloading of 3% per minute above the control load (i.e. 
50%MCR). 

11 
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(5) The unit shall be capable of automatically coming down to house 
load and operation at this load in the event of sudden external load throw 
off. 

8. Steam Generator (Boiler) and Auxiliaries- (1) The steam generator 
shall normally be based on pulverized fuel combustion and shall be of 
sub-critical or super- critical type with single pass or two pass or any other 
proven flue gas path configuration. However, wherever very low grade 
fuel or coal or lignite with high sulphur content is stipulated, fluidized bed 
combustion (FBC) based steam generator may also be considered based 
on Owner's assessment of technoc economics and availability of 
proposed unit size. 

(2) The efficiency of the steam-generator (on high heat value basis) in 
%, as guaranteed by the manufacturer, shall not be less than the value as 
arrived with the following formula for the quality of performance coal or 
lignite: 

[ 50xA + 630(M+9xH) ] 
Minimum steam generator efficiency(%)= 92.5 -

HHV 

where, 
A = % ash in fuel; 
M = % moisture in fuel; 
H = % hydrogen in fuel and; 
HHV = high heat value of fuel in kcal/kg. 

(3) The steam generator and its auxiliaries shall be suitable for outdoor 
installation. 

(4) Boiler maximum continuous rating (BMCR) shall correspond to at 
least 102% of the steam flow at turbine inlet under WVO (valves wide 
open) condition plus continuous steam requirement for auxiliary systems 
of the unit (e.g. fuel oil heating, etc.) when unit is operating above control 
load. The steam generator shall be capable to give BMCR output for the 
worst fuel quality stipulated. 

(5) All parts of the steam generator including pressure parts, vessels, 
piping, valves including safety valves . and fittings · shall meet the 
requirements of Indian Boiler Regulations (IBR). 

(6) All start up vents shall be provided with two valves in series - one 
motorized isolating and other motorized regulating type. 

(7) If indigenous coal is proposed as main fuel, its typical characteristics 
(high abrasive ash, slow burning, high ash resistivity, etc.) shall be given 
due consideration while designing the steam generator and auxiliaries. 
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(8) Pressure withstand capability of the furnace shall correspond to 
minimum +/- 660 mmwc at 67% yield strength or maximum expected 
pressure/draft of fans, whichever is higher. 

(9) Maximum average gas velocity, when using indigenous coal, in any 
zone of furnace, superheater, reheater, economizer shall be 10 m/sec to 
prevent erosion of pressure parts. However, maximum local velocity can 
be upto 12 mis . 

(1 O) For pulverized coal or lignite based steam-generators, fuel oil firing 
system shall be provided for start up and low load flame stabilization. 
Light diesel oil (LOO) and/or heavy fuel oil shall be used for fuel oil firing 
system. 

(11) Pulverised fuel combustion based steam generator shall not require 
oil support above 40% unit load. However, FBC based steam-generator 
shall be designed such that oil support is not needed beyond 25% load. 

(12) The pulverized fuel system shall meet the following requirements: 

(a) Design of pulverized fuel system shall comply with requirements of 
National Fire Protection Association (NFPA); 

(b) Coal or lignite preparation systern for pulverized fuel system shall 
have sufficient spare milling capacity (e.g. at least one spare mill 
when using worst coal corresponding to MCR in case of medium 
speed mills); 

(c) Coal supply to the mills shall be from the individual coal bunkers 
having storage capacity of about 12 hours with the unit operation at 
MCR; 

(d) The coal fineness achieved from the pulverisers shall be at least 
70% thru 200 mesh (75 microns) and 98% thru 50 mesh (300 
microns) at rated capacity of the pulveriser, with an input coal sizirup 
to 50 mm. 

(13) To maintain balance draft conditions in the furnace over the entire 
load range while burning the stipulated range of fuel, 2x60% forced draft 
(FD) fans and 2x60% induced draft (ID) fans shall be provided. 

(14) Suitable air pre-heating system shall be provided for recovery of 
useful heat from the exhaust flue· gases. Steam coil air pre0 heater 
(SCAPH) may also be provided for maintaining air temperature within safe 
limits to prevent acid corrosion during start up or very low ambient air 
temperature conditions. 

(15) The soot blowing system shall be provided for the waterwall, 
superheater, reheater, economizer an_d air preheater. 

13 
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(16) The dust collecting system (electro-static precipitator, bag filter 
etc.) shall be provided for removing suspended particulate matter (SPM) 
from the flue gases to meet the statutory stipulation .JS per environmental 
clearance. Electro-static precipitator (ESP) shall comply with following 
requirements: 

(a) ESP shall be able to meet the stipulated SPM·emission requirement 
even when one electric field in each pass of the ESP is out of service 
while firing stipulated worst fuel with unit operation at MCR; 

(b) ESP shall be provided with effective ash evacuation system having 
controls for ash temperature and ash level in the hopper. Each 
hopper shall have a storage capacity of minimum of eight (8) hours 
with unit operation at MCR; 

(c) Specific weight of ash may be considered not more than 650 kgtm• 
for determining hopper storage capacity and not less than 1350 . 
kg/m3 for ESP structural design; 

(d) Pressure withstand capability of the ESP casing shall correspond to 
minimum +/- 660 mmwc at 67% yield strength and flue gas 
temperature of 200°c. 

9. Steam Turbine and Auxiliaries- (1) The steam turbine shall comply 
with latest versions of relevant International Electro-technical Commission 
(IEC) standards or equivalent. 

(2) The gross turbine cycle heat rate as guaranteed by the equipment 
manufacturer shall not exceed the following values: 

* 

Table 1 
-

Unit rating (MW) Heat rate* (kcal/ kWh) Heat rate* (kcal/ kWh) at 
at 100% MCR with 100% MCR with turbine 
motor driven BFP driven BFP 

50 MW to less 2280 -
than 100 MW .. 
100 MW to less 2000 -.. 
than 200MW 
200 MW to less 1970 -
than 250MW .. 
250 MW to less 1955 

. 

-.. 
than 500 MW 
500 MW and 1895 1935. .. 
above 
Supercritical •units 1810 1850 . .. ,U. corresponding to reference cond1t1ons of 33 C cooling water temperature 
and 0% de-mineralised water make up. 

sub-critical units. 
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(3) The steam turbine shall be of tandem or cross compound 
construction, reheat, condensing type with number of uncontrolled 
extractions as optimized for regenerative feed heating. 

(4) The steam flow through steam turbine under valves wide open 
(VWO) condition shall correspond to 105% of steam flow corresponding to 
MCR output. 

(5) A self-contained lubricating oil system shall be provided for each 
steam turbine-generator. A main oil pump (MOP) shall be provided which 
may be either directly driven by· turbine shaft or by an AC motor. In 
addition, a minimum of one AC motor driven auxiliary oil pump shall be 
provided as standby for the main oil pump. Provision shall also be made 
for one DC motor driven emergency oil pump for meeting lubricating oil 
requirement during non-availability of AC motor driven pump. 

(6)- Jacking oil system, with 2x100% jacking oil pumps (one AC driven 
and one DC driven), shall be provided to supply high pressure oil to 
bearings of steam turbine-generator to lift the rotor during starting or 
turning gear operation. Hand barring gear shall be provided for manually 
rotating the turbine in an emergency. 

(7) The oil used for turbine governing (control) shall be supplied either 
from the lubricating oil system or from a separate control oil system. In 
case of separate control oil system, the pumps provided shall be of 
2x100% capacity. 

(8) Each steam turbine shall be provided with one main oil tank of 
capacity 5 to 8 oil changes per hour (at normal operating level) and oil 
purification system of adequate capacity. In addition, the Station shall be 
provided with central turbine oil storage and purification system consisting 
of one pure oil tank, one dirty oil tank and oil purification unit. 

(9) The steam turbine shall be provided with electronically controlled 
electro-hydraulic governing system. However, the steam turbines of rating 
higher than 200 MW shall be provided with back up governing system of 
mechanical hydraulic or electro- hydraulic type. 

(10) The turbine shall be provided with protective devices as per 
relevant IEC or equivalent, including the following: 

(a) Separately actuated over-speed trip device; 

(b) Emergency hand trip devices to facilitate manual tripping of the 
turbine locally and from control room. 

(11) Turbine vibrations shall be minimized and shall be within limits as 
per latest version of relevant standards of International Organisation for 
Standardisation (ISO). 

15 
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(12) Non-return valves shall be provided in the steam extraction lines as 
required for protection from overspeed that may result from sudden load 
throw off or turbine trip. 

(13) Hydraulic or pneumatic or DC operated device shall be provided for 
rapid reduction of vacuum in condenser to bring turbine rotor to rest as 
quickly as possible under emergency conditions. 

(14) The start up and drainage system shall cornply with relevant 
American National Standards Institute (ANSI) or American Society of 
Mechanical Engineers (ASME) Standard or equivalent regarding 
prevention of water damage to steam turbines. 

(15) For steam turbines of rating higher than 100 MW, turbine by-pass 
system of capacity not less than 60% of BMCR steam flow shall be 
provided for fast hot & warm start ups of unit, dumping steam in 
condenser during sudden · turbine trip (without tripping the steam 
generator), unit house load operation etc. 

(16) Condensate polishing system shall be provided in the steam turbine 
cycle for the following: 

(a) units with rated pressure of about 170 kg/cm2 and above at turbine 

inlet; 

(b) units with once- through steam generators; 

(c) units using sea water for condenser cooling. 

(17) Suitable feed water regenerative system consisting of low pressure 
heaters, deaerator and high pressure heaters shall be provided for 
optimized cycle efficiency. Feed water heaters and deaerator shall be 
designed in accordance with the ASME boiler & pressure vessels codes 
and HEI {Heat Exchanger Institute) Standards or equivalent. 

(18) Steam condenser shall meet the following requirements: 

(a) The design, manufacturing and testing of condenser shall be as per 
HEI Standards or equivalent; 

(b) Condenser tubes shall be of stainless steel except in case of units 
using sea water for cooling in which case condenser tubes shall be 
of titanium; 

{c) On load condenser tube cleaning system shall be provided for 
regular cleaning of condenser tubes. Further, debris filter shall also 
be provided at condenser inlet for sea water application; 

(d) Vacuum pumps or steam ejectors shall be provided as per HEI 
Standards or equivalent for evacuating air steam mixture and non
condensable gases from the condenser. 
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(19) 3x50% or 2x100% condensate extraction pumps shall be provided 
for each unit. The design shall meet the requirements of HIS or 
equivalent. 

(20) The unit shall be provided with boiler feed pumps of adequate 
capacity to giv~ rated output. The design shall meet the requirements of 
HIS or equivalent. The following configurations may be adopted subject to 
compliance of IBR: 

(a) Pulverised Fuel Combustion Based Units 

2>150% or 1x100%turbine driven BFP(s) plus one (1) number motor 
driven BFP of adequate capacity for start up of the unit. 

or 

2X50% motor driven BFPs. 

(b) Fluidised Bed Combustion Based Units 

2x100% motor driven BFPs. 

10. Electrical System · 

3285 Gl/10-3 

(1) General requirements 

(a) For the purpose of design of electrical equipment and systems, an 
ambient temperature of 50°C and relative humidity of 95% shall be 
considered. The equipment shall be suitable for operation in a highly 
polluted environment. However, for equipment installed in air 
conditioned areas, design ambient temperature shall be 35° C. 

(b) The telecommunication system shall be based on optical fibre or 
power line carrier communication (PLCC) or both. Owner's 
telecommunication equipment provided to transmit the required data 
of the Station to the procurer of electricity, Regional/ State Load 
Despatch Centre and Transmission Company shall have matching 
equipment and compatible communication protocol with the 
receiving end. 

(2) Generator 

(a) The generator shall comply with relevant IS/ IEC standard. The 
efficiency of generator shall be more than 98% at rated load. 

(b) Insulation shall be thermal class- F for stator and rotor winding as 
per relevant IEC. However, temperature rise shall be limited 
corresponding to thermal class- B insulation. Generator shall be 
either hydrogen cooled or hydrogen & water cooled or air cooled 

17 
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type. The hydrogen cooled generator shall be capable of delivering 
at least two third of its rated output with one hydrogen gas cooler out 
of service. 

(c) Resistance temperature detectors (RTDs) or thermocouples shall be 
provided at suitable locations for monitoring the teml)eratures of 
stator core, stator windings and bearings. Suitable arrangements 
shall also be made for monitoring the temperature of the rotor 
winding in case static excitation system is provided. 

(d) For hydrogen cooled generators, hydrogen gas system shall be 
provided with driers of 2x100% duty to maintain dryness of hydrogen 
inside the machine. Suitable system shall be provided to prevent 
condensation during long shut down. The system shall have the 
provision of on-line dew point measurement as well as gas analyser. 

(e) For water cooled stator winding, stator water cooling system shall be 
closed loop type with 2x100% AC motor driven circulating water 
pumps, 2x100% de-mineralised (OM) water heat exchangers, 
2x100% filters, one mixed bed de-mineraliser and one alkalizer unit 
(as applicable). 

(f) In case of hydrogen cooled machines, the seal oil system provided 
shall be equipped with 2x100% AC motor driven pumps and 1x 
100% DC motor driven pump. The system shall be provided with 
coolers and filters having 2x100% duty. 

(g) Excitation System 

(i) Suitable generator excitation system as well as automatic 
voltage regulator (AVR) shall be provided with the generator as 
per Central Electricity Authority (Technical Standards for 
Connectivity to the Grid) Regulations, 2007. Power system 
stabilizer (PSS) shall be provided in AVR for generator of 
100MW and higher rating. 

(ii) The rated current of the excitation system shall be at least 
110% of the machine excitation current at the rated output of 
the machine. The rated voltage shall be at least 110% of the 
machine excitation voltage. 

(iii) Automatic voltage regulator shall have 2x100% auto channels 
and automatic changeover. In the event of failure of auto 
channels, manual control shall be possible. In case of static 
excitation system, atleast one redundant independent thyristor 
block shall be provided in the power converter. In case of 
brushless excitation system, rectifier assembly shall be 
provided with either complete bridge as redundant or at least 
one redundant parallel branch in each of the six arms of the 
bridge. 
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(h) Instrument Transformers 

(i) Current transformers 

The type and accuracy of current transformers for protection 
purposes shall comply with relevant IS/ !EC Standards. Current 
transformers for metering shall also comply with Central 
Electricity Authority .(Installation and Operation of Meters) 
Regulations, 2006. 

(ii) Voltage transformers 

The type and accuracy of Voltage transformers for protection 
purposes shall comply with relevant IS/ IEC Standards. Voltage 
transformers for metering shall also comply with Central 
Electricity Authority (Installation and Operation of Meters) 
Regulations, 2006. 

{3) P-ower transformers 

(a) The power transformers (generator transformer, unit auxiliary 
transformers, station transformers) shall comply with latest versions 
of relevant IS/ IEC Standards. 

(b) The generator transformer shall be- (i) provided to step up 
generating voltage for connection to the grid. It shall also be used to 
provide start-up power from the grid in case circuit breaker is 
provided between the generator and generator"transformer in 
generator circuit breaker (GCB) scheme. 

_ (ii) filled with mineral oil and cooiing shall be of oil forced air forced 
(OFAF) type. Alternate cooling arrangement viz. oil natural air forced 
(ONAF), or oil natural air natural (ONAN) may also be adopted 
depending upon unit size~ It shall be provided with two or more• 
cooling radiator banks. Suitable number of standby fans and oil 
pumps shall be provided. Total capacity of coolers for each 
transformer shall be minimum 120% of actual requirements. 

(iii) provided with on-load tap changer (OL TC) or off-circuit tap 
changer (OCTC) depending upon system requirements. 

(c) The unit auxiliary transformer(s) (UAT) shall be- (i) used to meet the 
unit load requirement during normal running of the unit. However, in 
case of GCB scheme, it shall provide power requirement of the unit 
auxiliaries and station auxiliaries during start-up and normal running 
of the unit. 
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(ii) filled with mineral oil and cooling shall be of oil natural air forced 
(ONAF) or oil natural air natural (ONAN) type. However, oil forced air 
forced (OFAF) cooling may also be adopted depending upon 
transformer size. It shall be provided with two or more cooling 
radiator banks. Suitable number of standby fans and oil pumps shall 
be provided. Total capacity of coolers for each transformer shall be 
minimum 120% of actual requirements. 

(iii) provided. with the tap changer of OCTC type in case generator 
transformer is provided with OL TC and vice versa. 

(d) The station transformer(s) shall be- (i) used to cater the start-up 
power requirement, station auxiliary load requirement during normal 
operation of the unit(s) and outage of UAT. In case of GCB scheme, 
station transformer may not be required. 

(ii) filled with mineral oil and cooling shall be of oil forced air forced 
(OFAF) type. Alternate cooling arrangement viz. oil natural air forced 
(ONAF), or oil natural air natural (ONAN) may also be adopted 
depending upon unit size. It shall be provided with two or more 
cooling radiator banks. Suitable number of standby fans and oil 
pumps shall be provided. Total capacity of coolers for each 
transformer shall be minimum 120% of actual requirements. 

(iii) provided with the tap changer of OL TC type. 

(e) The transformers shall be suitable for continuous operation at rated 
MVA on any taps with voltage variation to meet the system 
requirement. 

(f) The insulation levels for the transformer windings and bushings shall 
be as per Table 10 under Regulation 43. 

(g) Short circuit withstand test shall be conducted on one of each type 
and rating of power transformers to validate the design and quality 
unless such test has been conducted within last five years on 
transformer of same design. In case there is a change in design 
before five years, the new transformer design shall be validated by 
carrying out short circuit withstand test. 

(h) Mobile centrifuging plant of adequate capacity shall be provided for 
purifying the transformer oil. The centrifuge plant shall be complete 
with on-line testing instruments and annunciating panel. 

(4) High tension (HT) switchgear- Sulphur hexa fluoride (SF6) or 
vacuum type of circuit breakers shall be provided for HT switchgear 
(11/6.6/3.3 kV) which shall be of draw out type, re-strike free, trip free, 
stored energy operated and with electrical anti-pumping features. The 
protective relays shall be preferably of numerical type with self monitoring 
and diagnostic features. The switchgear shall be designed for suitable 
fault withstanding capability. 
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(5) Low tension (LT) switchgear- Air break type of circuit breakers 
shall be provided for LT switchgear (415 V) which shall be of draw out 
type, · trip free, stored energy operated and with electrical anti-pumping 
features. The protective relays shall be preferably of numerical type with 
self monitoring and diagnostic features. The switchgear shall be designed 
for suitable fault withstanding capability. 

(6) Busducts 

(a) The busducts shall be of standard size as per relevant IS and 
designed to carry maximum continuous current under normal site 
conditions without exceeding temperature rise limits. 

(b} The generator busducts shall be segregated or isolated phase type. 
The busduct rated more than 3150 Amp and upto 6000 Amp shall 
be iso!ated phase type. The busduct rated more than 6000 Amp 
shall be continuous isolated phase type. A hot air blowing system or 
air· pressurization system shall be provided to prevent moisture 
deposition in case of isolated phase busducts while space heaters 
may be provided in case of other busducts. 

(c) Surge arresters and voltage transformers connected to generator 
busducts shall be located in separate cubicles for each of the three 
phases. Voltage transformers shall be accommodated in draw-out 
type compartments in phase-isolated manner in a cubicle. The surge 
arresters · and voltage transformers cubicles shall comply with 
relevant IS / IEC Standards. 

(d) The HT busduct (11/6.6/3.3 kV) shall be segregated phase type and 
LT busduct (415V) shall be non-segregated phase type. 

(e) The bus assembly shall be designed mechanically to withstand rated 
continuous current as well as the specified short-circuit current 
without damage or permanent deformation of any part of the bus 
structure. 

(7) Power supply system 

(a) All auxiliaries dedicated to the unit shall be fed from the unit bus 
connected to UAT(s). During start -up and shut - down of the unit, 
the unit auxiliaries shall be supplied power from the station bus 
connected to station transforrner(s). However, in case of GCB 
scheme, the same shall be provided by the unit bus. 

(b) All the loads pertaining to balance of plant facilities shall be fed from 
station bus connected to Station transformer(s). Station bus shall 
also be capable of supplying power to largest unit in the Station 
during start-up and shut-down. However, in case of GCB scheme, 
the loads pertaining to balance of plant facilities shall be fed from the 
unit bus or any other common system bus. 

21 
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(c) Power supplies, buses, switchgears, interlocks and standby supply 
systems for station and unit auxiliaries shall be designed in such a 
way that the main equipment and auxiliaries are not endangered 
under all operating conditions. Transformer voltage ratios, type of tap 
changers and tap ranges, impedances and tolerances thereon shall 
be so optimized that the auxiliary system voltages under various grid 
and loading conditions are always within permissible limits and 
equipment are not subjected to unacceptable voltages during 
operation and starting of motors. The vector groups of the generator 
transformers, unit auxiliary transformers and station transformers 
shall be so selected that the paralleling at 11/ 6.6/ 3.3kV busAs shall 
be possible. Further, the vector group of other auxiliary transformers 
shall have identical vector groups. 

(d) In thermal power stations with unit sizes greater tnan 100 MW, 
automatic bus transfer system (consisting of fast, slow, etc. transfer 
in auto mode) shall be provided to minimise time for transfer from 
unit to station buses at 11/ 6.6 kV levels. Bus transfer scheme shall 
also have manual mode to initiate transfer including live changeover 
through synchronisation. The 11/6.6/3.3 kV switchgear buses for 
balance of plant facilities shall be provided with auto reserve closure 
(ARC) facility between main incomer and reserve breakers. Critical 
415 V switchgear buses shall also have ARC feature. 

(e) Auxiliary transformers, as required, shall be provided to meet the 
demand at various voltage levels of auxiliary power systems, with the 
criteria that each switchgear, motor control centre (MCC), distribution 
board (DB) shall be fed by 2x100% transformers/ feeders. The 
auxiliary transformers shall be designed to carry the maximum 
expected load. 

(8) Neutral earthing- The earthing of neutral of various systems shall 
be as follows: 

(a) Generator star point 

(b) Generator transformer, Station 
transformer - high voltage 
(HV) winding star point 

(c) 11 kV, 6.6kV or 3.3 kV system 

Through dry type 
transformer with 
loaded with a resistor. 

Solidly earthed. 

distribution 
secondary 

Through a resistance in case of 
star connected windings; 

or 
Through artificial transformer with 
its secondary loaded with resistor 
in case of delta connected 
windings. 
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(d) 415 V system 

(e) DC system 

Solidly earthed. 

Unearthed. 

(9) Earthing system- The earthing system shall be designed for a life 
expectancy of at least forty (40) years and for maximum system fault 
current or 40 kA for 1.0 sec, whichever is higher. The minimum rate of 
corrosion of steel used for earthing conductor shall be considered as 0.12 
mm per year while determining the conductor size. Grounding and 
lightning protection for the entire Station shall be provided in accordance 
with relevant IS (Indian Standard)/ IEEE (Institute of Electrical and 
Electronics Engineers) Standards. 

(10) Protection system- (a) Fully graded protection system with 
requisite speed, sensitivity and selectivity shall be provided for the entire 
station. Protection system shall be designed so as to avoid mal-operation 
due to stray voltages. Generator, generator transformer, unit auxiliary 
transformer(s) shall be provided with protection systems connected to two, 
independent channels/ groups, such that one protection system shall 
always be available for any type of fault in the generator/ generator 
transformer/ unit auxiliary transformer(s). 

(b) The electrical protection functions for generator, generator 
transformer, unit auxiliary transformer(s) and station transf6rmer(s) shall 
be provided in accordance with but not limited to the list given in 
Schedule- I. 

(11) Synchronization- Automatic as well as manual facility alongwith 
check synchronizing and guard relay features shall be provided for closing 
of generator transformer/ generator circuit breaker for synchronization of 
generator with the grid. HT auxiliary buses shall also be provided with 
manual synchronizing facility. 

(12) Power and control cables, and cabling 

(a) (i) Power and control cables shall be flame retardant low smoke 
(FRLS) type. However, fire survival (FS) cables shall be provided for 
certain essential auxiliaries/ areas. Cables to be directly buried shall 
be essentially armoured type. FRLS cables and FS cables shall meet 
test requirements as per relevant ASTM (American Society of 
Testing and Materials), IEC, IEEE and SS (Swedish Standards). 

(ii) Derating factors for site ambient and ground temperatures, 
grouping and soil resistivity shall be considered while determining 
the size of cables. 

(b) Cable installation shall be carried out as per relevant IS and other 
applicable standards. Power cables and control cables shall be laid 
on separate tiers. The laying of different voltage grade cables shall 
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be on different tiers according to the voltage grade of the cables with 
higher voltage grade cables in topmost tier and control cables in 
bottommost tier. All cables associated with one unit shall preferably 
be segregated from cables of other units. Cable routes for one set of 
auxiliaries of same unit shall be segregated from the other set. 

(13) Diesel generator set- Automatic mains failure (AMF) diesel 
generators (DG) shall be installed for feeding emergency loads in the 
event of failure of Station supply. One DG set shall be provided for each 
unit of 200 MW and above. In addition, there. shall be one common 
standby DG set of same rating to serve a block of two units. For unit sizes 
less than 200 MW, one DG set may be provided for every two units. 
However, a Station with a single unit of 200 MW or higher rating shall be 
provided with two DG sets. 

(14) DC system- Standard, voltage levels of the DC system shall be 
220 volts, 48 volts and 24 volts for control and protection of various 
equipment. However, 11 0V DC may be provided for off-site areas only . 
Two sets of batteries, each catering to 100% load, shall be provided for 
each DC system. One float -cum- boost charger shall be provided for 
each battery. 

(15) Illumination system- Adequate illumination shall be provided in 
accordance with relevant IS. Emergency AC and DC illumination shall 
also be provided at important places. Energy conservation measures shall 
be adopted while designing the lighting system. 

(16) Motors- (a) AC motors shall be squirrel cage induction type 
suitable for direct on-line starting and shall comply with relevant IS. 
However, the crane duty motors may be slip ring/ squirrel cage induction 
type. DC motors shall be shunt wound type. 

(b) All motors shall be either totally enclosed fan cooled (TEFC) or totally 
enclosed tube ventilated (TETV) or closed air circuit air cooled (CACA) or 
closed air water cooled (CACW) type. Temperature rise shall be limited to 
70° C.by resistance method for both Class-Band Class- F insulation. 

(c) The degree of protection of all the rooters shall be IP (ingress 
protection)- 55. However, outdoor motors shall be provided with suitable 
canopies. Enclosures of the motors located in hazardous areas shall be 
flame proof type conforming to relevant IS. 

11. .Control and Instrumentation System 

(1) General 

(a) Control and Instrumentation system provided for the Station shall be 
consistent with modern power station practices and in compliance 
with all ?PPlicable codes, standards, guidelines and safety 
requirements in force. 
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(b) The complete thermal, mechanical and electrical functions of the unit 
shall be remotely controlled from the central control room and those 
of balance of plant facilities shall be controlled from respective local 
control room during normal as well as ~mergency conditions. The 
number of control areas shall be kept to the minimum with a view to 
optimizing manpower requirement. 

(c) All stand-by auxiliaries shall be designed to start automatically as 
quickly as possible on failure of running auxiliaries as per process 
requirement. 

(2) Control system for steam generator and turbine generator 

(a) The state of art microprocessor based distributed digital control, 
monitoring and information system (OOCMIS) shall be provided for 
monitoring and control of steam generator, turbine- generator and 

· auxiliaries and shall iryclude monitoring and information, sequential 
control for drives, \c,losed loop control for regulating drives, 
interlocking and prbtection, · historical data storage, · alarm 
annunciation system, sequence of events (SOE) recording system• 
etc. The OOCMIS shall be independent for each unit. 

(b) (i) Control systems integral to steam generator and turbine-
generator shall be implemented as part· of OOCMIS. However, 
turbine protection system and electro- hydraulic governing system 
may be implemented as per standard practice of turbine 
manufacturer. 

(ii) Control systems integral to steam generator shall include furnace 
safeguard supervisory system (FSSS) (comprising burner 
management system, master fuel trip, mills automation etc.) which 
shall comply with latest version of NFPA code. The master fuel trip 
(MFJJ. system shall comply with requirements of relevant NFPN 
VOE (Germany) codes. 

(iii) Control systems integral to turbine- generator shall include 
turbine protection system, electro-hydraulic governing (EHG) system, 
turbine stress control system, turbine supervisory system, automatic 
turbine run up system (ATRS) and on load automatic turbine testing 
(A TT) system. Turbine protection system shall comply with relevant 
VOE code. 

(c) Man machine interface (MMI) system configured around latest state
of- art redundant workstations with open architecture shall be 
provided to operate the unit under all operating conditions. Minimum 
number of hardwired devices shall also be provided for safe 
shutdown of unit as a back- up. In addition, large video screens 
(LVS) may also be provided in the control room. 
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(d) DDCMIS shall be provided with 100% redundancy for processors, 
control and input/ output bus as well as network components. 

(e) All input modules for control, interlocking and protection shall be 
provided with redundancy. Output modules for all HT drives and 
critical LT drives shall also be provided with redundancy. Redundant 
inputs/ outputs shall be connected to different input/output cards of 
DDCMIS i.e. triple redundant inputs shall be connected to three 
separate input cards. The logics for redundant drives shall not be in 
the same processor. 

(f) The design of the control systems and related equipment shall 
adhere to the principle of 'fail safe operation' wherever the safety of 
personnel and plant equipment is involved. 'Fail .safe operation' 
signifies that the loss of signal. loss of power or· failure of any 
component shall not cause a hazardous condition. However, it shall 
also be ensured that occurrence of false trips is minimized. No single 
failure either of component or power source of DDCMIS shall cause 
loss of generation. 

(g) The control system shall include on-line self-surveillance, monitoring 
and diagnostic facility providing the details of each fault at the MMI 
system. 

(h) It.shall be possible to remove and replace various modules (like any 
input/output module, interface module, etc.) on-line from its slot for 
maintenance purpose without switching off power supply to the 
corresponding rack and. without jeopardizing safety of the Station 
equipment and personnel. 

(i) .. The historical data storage and retrieval system shall store and 
process system data. for future analysis. The data shall be 
transferable to removable storage media for long term storage and 
retrieval. The binary data to be stored shall include status of SOE 
(1 milli-second resolution), alarm and other binary inputs. All the 
important analog data shall be stored at one second interval. 
Selected logs viz. start up log, trip analysis log shall also be stored. 

G) Master and slave clock system .shall be provided to ensure uniform 
timing in all the control systems across the entire plant. 

(k) All coal or lignite fired units of size 250 MW and above shall be 
provided with on-line efficiency monitoring and optimization system 
to maximize the operational efficiency. 

(3) Control system for balance of plant- Programmable logic 
controller (PLC) based or DDCMIS based control system with 
independent MMI system shall be provided for all the balance of plant 
facilities like coal or lignite handling plant, ash handling plant, cooling 
water system, water treatment plant etc. The PLCs shall be latest state of 
the art system with_ redundant processors. For· minor balance of plant 
systems, the control systems may be relay based. 
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(4) Local area_ network (LAN}- A redundant industrial grade station
wide LAN shall be provided for information exchange betwe_en DDCMlS of 
each generating unit, PLCs for balance of plant as weH as gateway for 
connecting to the other off-line services of the Station (computerized 
inventory management, maintenance management systems etc.). 

(5) Communication system- An effective communication syi,tern sha!i 
_be provided to· facilitate quick communication among the operating 
personnel at various [ocations ofthe power station, · 

(6) · Measuring instruments and systems 

(a) Instruments such as transmitters, thermocouples, resistance 
temperature detectors (RTDs), local gauges, flow elements, 
transducers shall be provided as required for comprehensive 
monitoring of various parameters of the Station· locally as well as in 
control room(s) through DDCMIS. 

(b) Microprocessor based vibration monitoring and analysis system shall 
be provided for monitoring and analysis of vibration of critical rotating 
equipment (i.e. turbine- generator, boiler feed pumps; induced draft 

· (ID)/ forced draft (FD) /primary air (PA) fans etc.) 

(c) On line flue gas analysis instruments including sulphur-di-oxide 
(S02), nitrogen oxides (NOx), oxygen, carbon mono-oxide (CO) and 
dust emission monitoring systems shall be provided. 

(d) The triple sensors shall be provided for critical binary and analog 
inputs required for protection of steam generator and steam turbine 
as well as for critical control loops (e.g. furnace draft, drum level, 
condenser vacuum). Redundant sensors shall be provided for other 
important applications: 

(e) All electrical instruments and devices like switches, transmitters, 
controllers, analyzers, solenoid valves which are located in the 
hazardous locations like hydrogen generation plant shall be provided 
with explosion proof enclosure suitable for hazardous areas as per 
N~tional Fire Protection Association (NFPA)/ National Electrical 
Code (NEC). 

(7) Power supply system- Independent, redundant and reliable 230 V 
or 110 V AC through uninterrupted power supply system (UPS) and/or 
DC power supply at standard voltage levels (e.g. 220V/ 48V/ 24V) shall be 
used for control and instrumentation systems. 

(8) Control valves- The control valves and accessories shall be 
designed, constructed and tested as per !BR, ASME code for power cycle 
piping and ASME boiler & pressure vessel code or equivalent. 

Ti 
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(9) Steam and water analysis system {SWAS)- An on-line sampling 
and analysis system shall be provided, as per the recommendation of 

• manufacturers of steam-generator and steam turbine, for continuously 
monitoring the quality of condensate, feed water, steam etc. 

12. Balance of Plant 

(1) Coal or lignite handling system- The arrangement for 
transportation of coal or lignite from supply source to the Station may be 
by rail or other captive systems sucti as merry go round (MGR), belt 
conveyor system; ropeway system etc. Further, handling shall comply 
with the following requirements: 

(a) The coal or lignite handling plant capacity shall be such as to meet 
the day's fuel requirement by its operation in 14 hours. A day's fuel 
requirement shall be worked out at" 100% BMCR using worst coal or 
lignite plus a margin of 10%. 

(b) The coal or lignite handling plant shall be provided with 100% 
standby streams. Each coal or lignite stream shall be provided with 
2x75% or 3x50% paddle feeders (in case of track hopr1ers) or apron 
feeders (in case of wagon tippler) and 2x50% crushe;s with belt 
feeders. Single set of coal or lignite conveyers from the stockyard to 
the bunkers shall not cater to more than three units. 

(c) . In case of rail based transportation, marshalling yard for handling of 
wagons and unloading syste:m shall be designed to facilitate return 
of empty wagons within the time prescribed by the Indian Railways 
under the worst seasonal conditions. 

{d) Provision of proper dust suppression facility shall be made for coal at 
various locations i.e. receiving point, stockyard and discharge points 
of conveyors to avoid dust nuisance and spontaneous fire. 

(e) The provision for measurement of weight of coal or lignite shall be 
made through weighbridges at the receiving point. The weight of coal 
or lignite fed to individual units shall also be measured through belt
welghers. 

(f) Magnetic separator system for removal of ferrous materials and 
detectors for non-ferrous materials shall be provided on the conveyor 
system. 

(g) Arrangement shall be made for sampling of coal or lignite, and 
associated instruments/ equipment shall be provided to monitor 
quality of coal or lignite on as- received basis as well as on as- fired 
basis before the bunkers. 
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(2) Fuel oil system 

(a) The capacity of fuel oil storage facilities shall be adequate for the 
requirement of fuel oil for at least 30 days' operation of the Station. 

(b) Suitable heating arrangement shall be made for heating the heavy 
fuel oil by steam to maintain its flowability. 

(c) The aspects regarding proper storage and handling of fuel oil shall 
be as per statutory requirements of Chief Controller of Explosives. 

(d) Suitable measuring and recording facilities shall be provided for 
quantum of fuel oil(s) received and used. 

(3) Ash handling system 

(a) (i) Ash management plan tor .utilization and disposal of fly ash as 
well as bottom ash shall be formulated in accordance with 
MOE&F's requirements and any other stipulation of the CPCB 
and SPCB inthis regard. 

(ii) Ash pond management shall be judiciously planned to optimize 
the land use and facilitate utilisation of pond ash. It shall also 
conform to MOE&F requirements and any other stipulation of the 
CPCB and SPCB in this regard. 

(b} For Pulverised Fuel Based Steam Gf?nerator: 

(i) Arrangement shall be provided for extraction of 100% of fly ash 
produced and its transportation to silos in dry form. 

(ii) Dry fly ash storage silos of adequate capacity (about 16 hours 
of ash generation with unit operation at MCR) to collect dry fly 
ash shall be provided in a separate area near the Station 
boundary with provision for independent access. 

(iii) In addition to fly ash disposal in dry form, the provision may 
also be made for disposal through wet slurry system or high 
concentration slurry system. In case of wet slurry system, 
suitable ash water recirculation system shall be provided to 
recycle and reuse water. 

(iv) Furnace bottom ash · alongwith economizer ash shall be 
extracted and disposed in wet, semi-wet or dry form. 

(v) The design requirements of ash handling system for pulverised 
fuel based steam generators shall be as indicated in the 
Schedule-II. 
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(c) For Fluidized Bed Steam Generator: 

(i) Dry fly ash extraction, transportation and storage system shall 
meet the requirements as stipulated above for pulverized fuel 
based system. 

(ii) In addition to fly ash disposal in dry form, the provision may 
also be made for disposal through wet slurry system or high 
concentration slurry• system. In case of wet slurry system, 
suitable ash water recirculation system shall be provided to 
recycle and reuse water. 

(iii) Furnace bottom ash shall be extracted in dry form by means of 
drag link chain conveyor and further disposed in wet, semi-wet 
or dry form. 

(iv) The design requirements of ash handling system for fluidized 
bed steam generators shall be as indicated in Schedule- II. 

(4) Station water system 

(a) Station Water Scheme 

(i) The station water scheme shall be designed to meet the total 
clarified water requirement of the Station consisting of cooling 
tower make up (for non-coastal stations), de-mineralised water, 
service water, potable water and miscellaneous requirements. 

(ii) For coastal Stations, sea water shall be used for cooling of 
condenser and secondary cooling of plate heat exchangers, 
and clarified (non-saline) water shall be used for de
mineralisation system, service water, potable water and 
miscellaneous requirements. In case non-saline water is not 
available, sea water shall be used for production of non-saline 
water through desalir:1ation plant. 

(iii) Raw water for production of clarified water shall be drawn from 
identified source of water and supplied to the Station site by raw 
water pumps with adequate standby provision and 2x50% or 
1x100% capacity pipeline(s). Provision for de-silting (if required) 
and travelling water screens shall be made at the raw water 
intake point. Adequate storage of raw water shall be provided at 
the Station site considering the period of non-availability of input 
water from the source. 

· · (iv) In case of sea water, de-silting arrangement and travelling 
water screens shall be provided at the sea water intake. 
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(b) Pre-treatment System 

The raw water shall be treated in pre-treatment plant to produce 
clarified water for meeting the requirement of clarified water of the 
Station. Adequate provisions for raw water chlorination, chemical 
dosing and sludge handling shall also be made. 

(c) Cooling Water System 

(i) The cooling water (CW) system for condenser and secondary 
cooling system for Station equipment shall be clarified water 
based and shall be of closed cycle type using cooling towers. 
However, for coastal Stations using sea water, once through 
cooling system may be used which shall conform to MOE&F's 
requirements of temperature rise and any other stipulation of 
the CPCB and SPCB in this regard. 

(ii) The cooling tower shall be of mechanical induced draft type or 
natural draft· type depending upon site specific techno
economics. The design wet bulb temperature of the cooling 
tower shall correspond to the ambient wet bulb temperature 
which is not exceeded for more than 5% of the time during four 
summer months in an average year. Adequate recirculation 
allowance shall be considered for arriving at design wet bulb 
temperature for induced draft cooling tower. 

(iii) The design of CW pump house shall be based on sump model 
studies and hydraulic transient analysis shall be. carried out for 
CW piping system .. 

(iv) CW pumps shall be provided on unit basis for supply of cooling 
water. The standby pump(s) may be on unit basis or common to 
the. Station. The CW pumps shall normally be of vertical wet pit 
type. However, concrete volute pumps may also be used 
particularly for sea water applications. 

(v) Chemicals such as chlorine, acid, anti-sealant, biocide shall be 
dosed . in the. CW system for improving quality of circulating 
water and reducing its scaling and corrosive tendency. 

(d) De-mineralisation System 

(i) The capacity of de-mineralised (OM) plant shall be based on 
the requirement of de-mineralised water for heat cycle make
up, equipment cooling system make-up, regeneration of OM 
plant and condensate polishing plant, if envisaged. The OM 
plant shall be designed to produce the daily requirement of de
mineralised water of the Station in twenty (20) hours of 
operation of the OM plant. Adequate redundancy shall be 
provided in the number of de-mineralising streams. 
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(ii) The demineralized water shall be stored in minimum 2 nos. DM 
water storage tanks of total storage capacity equal to 24 hour 
Station requirement. 

(e) Waste Water Treatment System 

The waste water generated at various locations shall be segregated 
at the source of generation according to its type. . Similar type of 
waste water shall be collected at one point and treated. The treated 
water shall be collected in central monitoring basin and recycled for 
plant use or disposed off complying with the requirements ofMOE&F 
and any other stipulation of the CPCB and SPCB inthis regard. 

(5) Fire detection, alarm and-protection system 

(a) A comprehensive fire detection, alarm as well as fire protection 
system shall be installed for the Station in conformity with relevant 
IS. In addition, all buildings shall conform to National Building Code. 
Fire protection system shall be designed .as per the guidelines of 
Tariff Advisory Committee (TAC) established under Insurance Act 
1938 and /or NFPA. 

(b) Automatic fire detection and alarm system shall be intelligent and 
addressable type and shall .be provided to facilitate detection of fire 
at the incipient stage and give warning to the fire fighting staff, 

(c) Major equipment to be used for fire detection and protection system 
shall be in accordance with Indian Standards or UL (Underwriters 
Laboratories, USA) or. FM (Factory Mutuals, USA) or LPCB (Loss 
Prevention Certification Board,. UK) orVDS (Germany). 

(d) Dedicated fire water storage and pumping facilities shall be provided 
for the fire fighting system as per TAC guidelines. Main fire water 
pumps shall be electrically driven and standby pumps shall be diesel · 
engine driven. · · · 

(e) Hydrant system, complying with TAC guidelines, shall beprovidad at 
various locations to cover the entire Station. 

(f) All major and minor fire risks in the Station shall.be protected against 
fire by suitable automatic fire protection systems. Following systems 
shall be generally adopted for various fire risks: 

(i) Automatic high. velocity water spray system, complying with 
TAC guidelines, shall be provided for the follqwing areas: 

(A) Transformers of rating 10 MVA and above or oil filled 
transformers with oil capacity of more than 2000 litres; 
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(B) Alternatively, these transformers may be provided with 
Nitrogen injection based fire protection system. The 
transformers of 220kV or higher voltage may.preferably be 
provided with Nitrogen injection based fire protection 
system in addition to automatic high velocity water spray 
system; 

(C) Lubricating oil systems including storage tanks, purifier 
units, coolers, turbine oil canal pipelines; 

(D) Generator seal oil system tanks, coolers; 

(E) Stearn generator burner fronts. 

(ii) Stearn turbine bearing housing and air pre-heater shall be 
provided with manually actuated high velocity water spray 
system. 

(iii) Automatic medium velocity water spray system, complying with 
TAC guidelines, shall be provided for the areas relating to: 

(A) Cable galleries, cable vaults, cable spreader rooms, cable 
risers, cable shafts etc.; 

(B) Coal conveyors, transfer points, crusher houses etc.; 

(C) Fuel oil pumping stations; 

(D) LOO and day oil tanks; 

(E) DG set building. 

(iv) Automatic foam system shall be provided for fuel oil storage 
tanks as per NFPA guidelines. 

(v) Automatic. inert gas . flooding system, comprising of 2x100% 
inert gas cylinder batteries and conforming to NFPA, shall be 
provided for Unit control rooms, control equipment rooms and 
area above false ceiling of these rooms. 

(g) Portable fire extinguishers as per TAC guidelines shall be provided 
for each room/area of power station in addition to fixed fire protection 
system to extinguish fire in its early phase to prevent its spread: 

(h) Fire station and fire tenders alongwith trained staff shall also be 
provided for the Station. 

(i) Passive fire protection measures such as fire/ barriers for cable 
galleries and shafts etc., fire retardant coatings, fire resistant 
penetration sealing for all openings in floors, ceilings, walls etc., fire 
proof doors etc .. shall be provided to prevent spreading and for
containment of fire. 
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(6) Compressed air system· 

(a) Compressed air system comprising of instrument air and service air 
shall be provided to cater to the requirement for operation of various 
pneumatically operated drives and general purpose cleaning and 
maintenance services. Air dryers shall be provided for instrument air 
to achieve desired dryness. 

(b). At least one number air compressor shall be provided as standby. 

(7) Ventilation and air-conditioning system 

(a) Suitable ventilation and air-conditioning system shall be provided to 
achieve proper working environment in the Station. 

(b) Central control room, local control rooms and service building for 
O&M personnel shall be air conditioned. Air- conditioned areas shall 
be maintained at about 25°C and 50 % relative humidity for comfort 
conditions. Water chilling unit or condensing units shall have 
2x100% capacity equipment. Package type air-conditioners shall 
have 2x100% capacity or 3x50% capacity equipment. For window air 
conditioners and split air conditioners, if used for small control 
rooms, at least one unit shall be kept as standby. 

(c) The type of ventilation systems to be provided for non-air 
conditioned areas shall be as under: 

(i) All floors of TG building, switchgear : Evaporating cooling system 
rooms and cable gallery 

(ii) Other buildings Mechanical ventilation 
system 

(8) Mill rejects system- The mill rejects system shall be provided to 
collect reject from coal mills in case of vertical mills. The system shall be 
mechanized i.e. drag chain conveyor or pneumatically pressurized 
conveying system. The system shall consist of collection of rejects from 
each coal mill and transport to silos for final disposal. 

(9) Electric overhead travelling (EQT) crane 

(a) The EQT cranes shall be provided for maintenance of TG cycle 
equipment and CW pumps. These shall comply with ttie 
requirements of latest versions of relevant IS. The crane capacity 
shall be taken as 10% more than the single heaviest equipment to 
be lifted. 



(b) Two EQT cranes may be provided for maintenance of TG cycle 
equipment in case more than two steam turbine generators are 
housed in the TG hall. 

(10) Laboratories- The Station shall be provided with following 
laboratories: 

(a) Electrical laboratory with necessary equipment and instruments for 
testing and maintenance ofelectrical equipment; 

(b) Control and Instrumentation laboratory with necessary equipment 
and instruments for testing, calibration and maintenance of control & 
instrumentation systems; 

(c) Chemical laboratories with necessary equipment, instruments and 
reagents for chemical analysis in water treatment plant, steam & 
water analysis and. analysis of coal, ash & flue gas. 

13. Civil Works- The design philosophy of civil works shall be based on 
techno-economics of various options for the construction techniques. 

(1) Geo-technical investigations- Geo-technical investigations 
required for elastic assessment of foundation geology shall be carried out 
during investigation stage prior to taking up construction activity. The geo
technical investigations shall. include determination of the sub soil type, 
ground water table etc. Based on these, the type of foundation system, 
the bearing capacity, the pile parameters, requirement of soil stabilization/ 
compaction etc., shall be established. 

(2) Site levelling- The formation level of the Station shall be kept 
minimum 1.0 m above the high flood level (HFL) of the site. It is preferable 
to keep the entire Station at the same level. However, to keep the leveling 
cost to minimum, different levels may be adopted for various blocks. The 
optimization of excavation and filling quantities may be done while fixing 
the levels of different blocks. 

(3) Foundations- Open foundations or pile foundations or a 
combination of the two keeping in view the lightly/ heavily loaded 
foundations may be suitably adopted. In certain cases, · ground 
improvement and stabilization methods may. also be considered. The 
foundations for turbines, boiler feed pumps and other rotating equipment 
shall be suitably designed and the amplitude of vibrations shall be within 
the limits recommended by the equipment supplier. To optimize the 
foundation system of rotating equipment, 3-D finite element analysis may 
be carried out. The following loads shall be considered for the design of 
foundations, as applicable: 

(a) Load of equipment; 
(b) Load of other accessories; 
(c) Dead load of foundation structure; 
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(d) Vacuum load; 
(e) Unbalance forces; 
(f) Loss of blade force; 
(g) Short circuit force; 
(h) Temperature forces; 
(i) Torque loads; 
(j) Frictional and other longitudinal forces; 
(k) Live loads; 
(I) Wind and seismic loads. 

[PART III-SEC. 4] 

(4) TG and other buildings- All buildings shall be designed as 
reinforced cement concrete (RCC) or steel framed super structures with 
masonry or steel cladding. · TG building shall have structural steel 
framework for super structure with metal cladding on exterior face. Other 
buildings may have RCC or steel framework with masonry cladding of 
minimum one masonry unit thickness on exterior face. The design of 
steel structures shall be as per provisions of latest version of relevant IS. 
Considering the size, loadings and requirements of construction schedule, 
composite construction with steel supporting structures and RCC floors 
may be adopted for the TG and other buildings. 

(5) Structure system- TG building shall preferably be moment 
resisting structure in transverse direction and braced in longitudinal 
direction. Mill and bunker building shall be provided with moment 
resisting frame in the transverse direction and braced in longitudinal 
direction. The structures shall be designed considering worst load 
combination of dead loads, superimposed dead loads, imposed loads, 
design earthquake loads, wind loads etc. The superimposed dead loads 
shall include the loads due to equipment and associated auxiliaries and 
accessories, duct loads as well as crane loads with impact etc. Seismic 
forces shall be considered as per site specific seismic parameters. 

(6) Architectural requirements- Overall architectural character of 
Station building should be in harmony with natural character of 
environment, climatic conditions and local landscape. Interior design 
shouid be given due consideration. The finishing works shall meet the 
requirements of aesthetics, durability and functional aspects. Adequate 
glazing shall be provided for natural light. Adequate ventilation shall be 
provided in all the buildings. 

(7) Chimney- (a) Chimney may be single flue unitized or multi-flue for 
two or more units. 

(b) The height of chimney shall be decided based on MOE&F guidelines 
. and any other stipulation of the CPCB and SPCB in this regard. Provision 
of chimney shall also be got cleared by Airport Authority of India. The size 
of flue liner shall be decided based on the exit velocity and temperature of 
flue gases. 

. 
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(c) Chimney windshield shall be of RCC construction. The flue liners shall 
be of weather & corrosion resistant steel or brick construction provided 
with suitable thermal insulation. The portion of flue liner above chimney 
shall be of acid resisting bricks protected by RCC minishell. Chimney shall 
have internal platforms and internal ladder. The top external portion of 
windshield shall be provided with alternate bands of red and white colours 
to meet aviation safety requirements. Chimney shall be provided with 
liner test port for continuous emission monitoring, lightning protection and 
grounding system, aviation obstruction lighting and an elevator. 

(d) Wind tunnel testing for chimney shall be carried out to optimize the 
design. 

(e) The windshield shall be designed for vertical loading, wind loading, 
cross wind loading, seismic loading, circumferential wind loading and 
thermal gradients across the shell. 

(8) Corrosion protection- Steel structures may be provided with epoxy 
or polyurethane based painting systems. Suitable measures shall be 
provided against corrosion for Stations located in coastal areas. Use of 
special cements, corrosion resistant steel, protective· coatings for both 
concrete and steel are some of the options which can be considered in 
such conditions. 

(9) Roads and drainage- The entire area within the Station boundary 
shall be well col"'nected with a network of roads and drainage system. The 
drains in the Station area shall be designed for maximum rainfall intensity 
of 50 years frequency. 

(10) Safety provisions- The safety provisions shall be in conformity with 
the provisions laid down by National Building Code arid other international 
codes. 

PART-C 

GAS TURBINE BASED THERMAL GENERATING STATIONS 

14. Operating Capabilities- (1) The gas turbine(s) shall be installed 
alongwith heat recovery steam generator(s) and steam turbine except 
where intended to be used for emergency, black start or only for peaking 
duty. 

(2) Combined cycle gas turbine (CCGT) module, compnsmg of gas 
turbine generator(s) and steam turbine generator, shall give its MCR 
output at the specified site conditions and the design fuel. 

(3) The CCGT module shall be capable of base load operation. 
However, these shall also be capable of load cycling and two-shift 
operation. 
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(4) The gas turbine, steam turbine and all rotating auxiliaries shall be 
suitable for continuous operation.within the frequency range of 47.5 Hz to 
51.5 Hz. 

(5) The design of the equipment and control system shall be suitable for 
operation of the CCGT module in automatic load frequency control. 

(6) Gas turbine rating (ISO) upto 100 MW shall be provided with black 
start facility. 

(7) The gross . heat rate of CCGT module as guaranteed by the 
equipment manufacturer shall not exceed the following values: 

Table 2 

Gas Turbine rating Gross Heat Rate of CCGT module (on 
(ISO) HHV basis) in kcal/kWh at ISO 

conditions with natural gas as fuel at 
100% load . 

20 MWto30MW 2250 

> 30 MW to 200 MW 1825 

>200 MW 1700 

15. Gas Turbine and Auxiliaries- (1) The gas turbine and auxiliaries 
shall comply with latest versions of applicable ISO/ ASME codes. 

(2) The gas turbine compressor shall have a stable aerodynamic 
characteristic throughout its operating regime. The operating point in the 
entire frequency range of 47.5 to 51.5 Hz shall be sufficiently away from 
surge line so that it is stable at all conditions of load, ambient temperature 
and blade fouling. 

(3) The compressor shall be provided with· variable type inlet guide 
vanes to meet start up/ shutdown requirements, improved part load 
performance in combined cycle mode of operation and exhaust gas 
temperature control over a wide range. 

(4) Combustion chamber arrangement shall be such as to allow 
maintenance without dismantling of compressor or turbine section and 
with minimum dismantling of piping and electrical connections. 

(5) NOx control shall be either through dry low NOx combustor or 
through steam/water injection and shall be able to achieve the NOx level 
limits stipulated by pollution control authorities. 

(6) Combustion system shall be provided with flame detection system 
for monitoring and protection. 

' 
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(7) Gas turbine shall be provided with self contained lubrication oil 
system and control oil system with adequate redundancy for pumps and 
coolers. 

(8) Gas turbine shall be provided with an air intake filtration system 
along with on-line cleaning system to deliver filtered air of acceptable 
quality to the gas turbine. 

(9) Gas turbine generating unit shall be controlled by an electro
hydraulic governing system with 100% back up. All necessary protective 
devices required for safe operation shall be provided. Further, control 
system of the gas turbine shall include necessary features to check 
healthiness of protective devices. 

(10) The gas turbine shall be capable of withstanding momentary speed 
rises upto the over-speed trip limit under transient conditions. 

(11) Gas turbines envisaged for dual fuel operation (natural gas as 
primary fuel and liquid fuel as back-up fuel) shall be capable of on-load 
fuel changeover from natural gas to liquid fuel & vice- versa automatically 
or with manual initiation. 

(12) All piping, valves and fittings downstream of liquid fuel delivery 
system and NOx water injection system shall be made of stainless steel of 
suitable grade to avoid corrosion so as to prevent entry of rust into the 
combustion chamber and mal-operation of stop/ control valves. 

(13) Each gas turbine shall be provided with on-line fuel flow metering 
device to monitor fuel consumption. 

(14) Gaseous fuel conditioning system 

(a) Fuel gas conditioning system of the plant shall be designed to 
provide required quantity of clean, dry gas at required pressure, 
temperature and quality suitable for the gas turbine. 

{b) The temierature of the gas delivered to the gas turbine shall be at 
least 20 C higher than hydrate forming temperature or gas dew point 
whichever is higher. 

(c) A chromatograph and analyzer shall be provided for determining the 
composition and heating value of the fuel gas. 

(d) Design of fuel gas system shall be as per the provisions of the latest 
version of relevant ANSI Standards or equivalent. 

(e) The gas leak detection and protection system shall necessarily be 
provided for enclosed areas. 
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(15) Liquid fuel storage and conditioning system 

(a) Liquid fuel storage capacity shall be provided corresponding to 15 
days requirement, if liquid 'fuel is used as the primary fuel. 

(b) Liquid fuel storage area shall be at least 90 meters away from the 
gas turbine. 

(c) Liquid fuel unloading, storage and forwarding system shall be 
designed to comply with all applicable statutory requirements. 

16. Heat Recovery·steam Generator (HRSG) and Auxiliaries 

( 1) HRSG shall be suitable for outdoor installation and shall be 
constructed to form a gas tight envelope to prevent gas leakage. 

(2) HRSG shall comply with IBR requirements. 

(3) Gas turbine exhaust plenum shall be designed for proper gas 
velocity and temperature distribution and effective pressure recovery. The 
exhaust system design shall take into account very rapid start-up and 
shutdown rate of the gas turbine. 

(4) Arrangement for mandatory purging of gas turbine exhaust system 
and HRSG shall be provided in order to eliminate chances of explosion 
(puffing) for combined cycle plants envisaged for operation on liquid fuel 
firing. 

(5) The design of HRSG shall be based on finned tube heat transfer 
banks of superheaters, evaporators, economisers etc. The fin density 
shall not be higher than 200 fins/m. 

(6) The design of HRSG shall be suitable for direct on line starting along 
with the gas turbine. · 

(7) The HRSG shall be designed for single pressure/two pressure/three 
pressure steam generation based on gas turbine rating and techno
economics. 

(8) In the event of loss of feed water, it shall be possible to continue 
HRSG operation for a short duration till the mode of operation of gas 
turbine is changed to open cycle or gas turbine is tripped and coasted 
down. 

(9) The gas temperature at HRSG exit, the temperature of condensate 
entering condensate pre-heater and temperature of feed water entering 
economiser shall be such as to avoid acid dew point corrosion. 

17. Steam Turbine and Auxiliaries- Steam turbine shall be single or multi 
pressure, condensing type complying with relevant IEC Standards or 
equivalent. Other requirements stipulated for coal or lignite based thermal 
generating stations in Part-B of this Chapter in respect of steam turbine 
and auxiliaries shall be complied with, as applicable. 
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18. Electrical System- Electrical Systems shall meet the requirements 
stipulated for coal or lignite based thermal generating stations in Part-B of 
this Chapter in respect of Electrical System, as applicable. However, in 
case of smaller size of generators, the neutral may be earthed through 
resistance or voltage transformer. 

19. Control and Instrumentation System- Control and Instrumentation 
Systems shall meet the requirements stipulated for coal or lignite based 
thermal generating stations in Part-8 of this Chapter in respect of Control 
and Instrumentation System, as applicable. 

20. Station Water System- Station water system which includes clarified 
water system, cooling water system, de-mineralisation system, service 
water system, potable water system, waste water treatment system shall 
meet the requirements as stipulated in Part-B of this Chapter in respect of 
Station Water System, as applicable. 

21. Fire Detection, Alarm and Protection System- Fire detection, alarm 
and protection system shall meet the requirements as stipulated for coal 
or lignite· based thermal generating stations in Part-B of this Chapter in 
respect of fire detection, alarm and protection system, as applicable. 

22. Civil Works- Civil works shall meet the requirements as stipulated for 
coal or lignite based thermal generating stations in Part-8 of this Chapter 
in respect of civil works, as applicable. However, stack shall be of steel 
construction and its height shall meet the requirements of MOE&F and 
any other stipulation of the CPCB and SPCB in this regard. 

PART-D 

INTERNAL COMBUSTION (IC) ENGINE BASED THERMAL 
GENERATING STATIONS 

23. General- (1) The IC engine based thermal generating stations shall 
comprise of generating sets (Gen- sets) and associated facilities. These 
shall use liquid fuel viz. heavy fuel oil, diesel, bio oil or natural gas or a 
combination of gas and liquid fuel. 

(2) The IC engine based thermal generating stations shall be suitable 
for indoor installations either on pads or on reinforced concrete 
foundations. Smaller IC engine based generating sets (Gen- sets) may be 
skid mounted. All the facilities required for receiving and feeding the 
inputs such as fuel, lubricants, water, air etc, and the control panel and 
synchronizing panel shall be provided . 

. 24. Operating Capabilities of IC Engine based Generating Sets (Gen
sets)- (1) The Gen- sets shall be capable of base load operation. 
However, these shall also be capable of load cycling and single shift or 
two-shift operation. 
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(2) The IC engine and all rotating auxiliaries shall be suitabie for 
continuous operation within the frequency range of 47.5 Hz to 51.5 Hz. 

(3) For grid connected generating stations, design of the equipment and 
control system shall be suitable for operation of the Gen- set in automatic 
load frequency control. 

(4) The Gen- set shall have auto start, auto loading, auto stop features 
and capable of parallel operation in the power distribution system with 
synchronizing facilities. 

(5) The gross heat rate of Gen- set as guaranteed by the manufacturer 
shall not exceed the following values: 

(a) Diesel engine based Gen- sets (four stroke) 

Table 3 

Gen- Set Rating Gross Heat Rate (on HHV basis) 
in kcal/ kWh at 100% load 

1.00kWto 1 MW 2350 
>1 MW to 3 MW 2250 
> 3 MW to 10 MW 2200 
>10 MW 2150 

(b) Diesel engine based Gen- sets (two stroke) 

Table 4 

Gen- Set Rating Gross Heat Rate (on HHV basis) 
in kcal/ kWh at 100% load 

3 MW to 10 MW 2000 
> 10MW 1950 

(c) Gas engine based Gen- sets 

Table 5 

Gen- Set Rating Gross Heat Rate (on HHV basis) 
in kcal/ kWh at 100% load 

>1 MWto3MW 2400 
> 3 MW to 5MW 2300 
>5MW· 2150 

25. IC Engine and Auxiliaries- (1) The IC engine and auxiliaries shall 
c0mply with latest versions of applicable IS/ ISO/ BS (British Standard) or 
equivalent codes. 
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(2) Turbo charger, if applicable, shall be of robust construction, suit2:ble 
of being driven by engine exhaust. It shall draw air through air filter and 
have adequate capacity to suit engine requirements. 

(3) The IC engine shall be capable of satisfactorily driving the generator 
at 10% over load at rated speed for one hour in any period of 12 hours of 
continuous running for applications other than base load operation. 

(4) The IC engine shall be provided with suitable self-starting device. 

(5) The IC engine shall be provided with an air intake filtration system 
to deliver filtered air of quality suitable for the engine. 

(6) An engine driven or a separate AC motor driven booster pump shall 
be provided to deliver the fuel oil from the supply tank through the filters. 
If required, an AC motor driven fuel· oil priming pump sha!! also be 
provided to keep the high-pressure system primed for remote and quick 
starting at any instant. 

(7) The IC engine shall be cooled by radiators (engine mounted or 
remote type) or by heat exchangers using cooling tower. In case of 
remote radiators, low speed axial fans shall be provided to keep the noise 
level well within acceptable limits. 

(8) The IC engine shall be provided with micro-processor based control 
system. The governor shall be electronic type complying with latest 
version of relevant IS. An over spi;!ed trip mechanism shall be provided to 
automatically shut off fuel in case the set reaches above 10% of rated 
speed. An engine mounted emergency stop push button shall be 
provided to stop the engine during emergencies. 

(9) Lubricating oil system for IC engine shall be of self contained type 
or a common lubricating oil system may be provided. for two or more IC 
engines. 

(10) Crankcase gases shall be piped outside the engine room so that oil 
fumes do not accumulate on the engine and radiator. 

(11) The IC engine shall be furnished with exhaust system comprising of 
efficient silencers, chimney etc. 

(12) NOx level, stack height and noise level shall comply with the 
guidelines laid down by MOE&F and any other stipulation of the SPCB 
and CPCB in this regard. 

26. Liquid Fuel Storage and Conditioning System- (1) Liquid fuel storage 
capacity shall be provided corresponding to 15 days requirement. 

(2) Liquid fuel unloading, storage and forwarding system shall L,c 

designed to comply with all applicable statutory requirements. 
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(3) Each IC engine or a group of IC engines installed at one location 
shall be provided with on-line· fuel flow metering device to monitor fuel 
consumption. 

27. Electrical System- Electrical requirements stipulated in Part- B of this 
Chapter shall be complied with for switchgear, transformers, cables, 
protections etc. as applicable. However, in case of smaller size of 
generators, the neutral may be earthed through resistance or voltage 
transformer. 

28. Fire Detection, Alarm and Protection System- Suitable fire detection, 
alarm and protection system shall be provided for the Station. 

CHAPTER Ill 

TECHNICAL STANDARDS FOR CONSTRUCTION OF 
HYDRO- ELECTRIC GENERA TING STATIONS 

29. Preliminary- This Chapter stipulates the minimum technical 
requirements for construction of Hydro-Electric Generating Stations for 
various types of schemes i.e. Run-of-river scheme, Storage scheme, 
Pumped storage scheme, Canal head scheme etc. with installed capacity 
of 25 MW and above. For hydro- electric generating Stations having 
installed capacity less than 25 MW, the stipulations as appropriate, shall 
apply. 

30. General Requirements- (1) · While designing hydro- electric projects, 
the life of the civil works shall not be less than one hundred (100) years, 
while that of main electro-mechanical generating equipment i.e. turbine, 
generator, transformers, auxiliaries, etc. installed shall not be less than 
thirty five (35) years. 

(2) The Station shall be designed for unconstrained operation over 
maximum net head and minimum net head, specified silt conditions 
wherever applicable, and full range of ambient and other environmental 
conditions. 

(3) The dimensions of the power house, turbine settings, speed rise, 
pressure rise, run-away speed, etc. shall be governed by the limits 
specified in relevant IS. 

(4) The chemical analysis of water and silt data including the 
petrographic analysis shall be taken into consideration while designing the 
turbine, main inlet valve and 'other auxiliary equipment susceptible to 
abrasive effects of silt. Suitable materials, protective coatings and 
painting shall be provided to resist silt abrasion wherever required as per 
the site conditions. 
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(5) The generating units of rated capacity 50 MW and higher shall be 
capable of operation in synchronous condenser mode, wherever feasible. 

(6) The operation of the unit shall be smooth and quiet. The noise 
level shall not be more than 90 dBA at a distance of 1 metre from any 
equipment. 

31. Layout Considerations- (1) General layout of the Station shall be 
developed considering the proper utilization of space, functional 
requirements, future extensions and considering requirements of space 
during construction stage. The layout of the Station shall be compact so. 
as to economise on the use of materials. 

(2) Maintenance facilities shall be provided as required for assembly, 
disassembly and handling during maintenance of all important 
equipments and auxiliaries. 

(3) Fire escape staircases/ galleries shall be provided in main Station 
building/Cavern. Each equipment room shall be provided with alternate 
exits to be used in case of fire/ accidents as per requirements of the 
Factory Act and other statutory requirements. 

(4) Adequate provisions in layout shall be made for protection of power 
house against flooding. The required provisions for protection against 
flooding are given in Regulation 39. 

'32. Operating Capability of the Generating Unit- (1) The unit shall be 
capable of giving the rated output continuously as specified by the 
manufacturer at the rated design head and rated discharge and shall be 
capable of operating between the minimum and maximum head specified 
by the purchaser and ambient temperature at site as specified. 

(2) The maximum continuous overload capacity of the unit at the 
generator terminals during the. high head conditions or high discharge 
conditions or both as guaranteed by the manufacturer shall be based on 
hydraulic parameters of the Station. 

(3) The unit and all the associated auxiliaries shall be suitable for 
continuous operation without any restriction within a frequency range of 
-5% to +3% (47 .5 Hz to 51.5 Hz). All the equipment driven by the electric 
motors shall give their rated performance even at a power supply 
frequency of 47 .5 Hz. 

(4) Provision shall be made for starting the machine in auto mode upto 
synchronization by a single command and loading of the unit to full load 
quickly. The design of the equipment and control system shall permit 
participation of the unit in automatic frequency control mode. 
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-- - -
(5) The unit and all its associated auxiliaries shall be designed for 
trouble free operation upto maximum rating of the unit for the complete 
range of operation for active power and reactive power output. 

(6) The unit and its auxiliaries shall be designed to operate for the silt 
levels and its characteristics specified for the project basec on the 
historical water inflow data of the river. 

(7) The redundancy in the unit auxiliaries and station equipment shall be 
provided so that the generating unit continues to operate even in the 
event of outage of a part of the auxiliary system. 

(8) The Station shall be equipped with facilities for black start of 
generating unit in the event of grid black- out conditions. 

33. Hydraulic Turbines and Auxiliaries- (1) The hydraulic turbine shall 
comply with latest versions of relevant IS/ IEC standards. 

(2) Turbine shall have smooth and quiet operation. The vibrations, 
pressure pulsations and power fluctuations shall be within the limits 
specified in relevant standards. The amplitude of the vibrations at the 
shaft shall not exceed the limits specified in relevant ISO standards. 

(3) The type . and rotational speed of the turbine shall be selected 
considering the range of head, specific speed, head variation etc. In 
case two different types of turbines are found suitable for the range of 
head envisaged (overlapping zone of net head) at a particular site, the 
selection of turbine shall be based on the tech no economic considerations 
taking into account the aspects such as head variation, civil costs, part 
load operation, operation and maintenance, efficiency etc. 

(4) The rated speed resulting in even number of pair of poles shall be 
preferred. In case of high silt content, at least one step lower synchronous 
speed shall be selected. 

(5) Before the manufacture of the prototype turbine is taken. up, 
homologous scale model of the prototype turbine shall be made if not 
already available and tested to demonstrate that the prototype turbine will 
meet the guaranteed performance in respect of efficiency, output, smooth 
operation, pressure pulsations, and other guarantees as stipulated in the 
technical specifications. 

(6) The weighted average efficiency shall be computed based on the 
efficiencies at various outputs. The weightage factors shall be selected 
corresponding to the average duration or period (in percentage) in a year, 
for which the units are expected to be operated at different outputs. The 
weighted average efficiency obtainable shall not be less than 93% for 
Francis, 92% for Kaplan and Bulb turbines and 91 % for Pelton, Deriaz 
and Propeller turbines. The peak efficiency at rated conditions shall be as 
high as possible and shall be higher than 94%, 93% and 91.5% 
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respectively for these turbines. The weighted average efficiency of the 
turbine shall be determined after the installation and commissioning of the 
generating units on the basis of field acceptance tests on one of the units 
as per relevant IS/ IEC standards. 

(7) The minimum load for continuous operation for various types of 
turbines shall be as per Schedule-HI. 

(8) The pressure rise and speed rise of turbine shall be within the range 
specified by relevant Indian standards. For a unit which is one of the 
several units on a common penstock header system, the permissible 
percentage of speed rise shall be computed on the basis of one unit 
operating alone. 

· (9) The turbine shall be designed to withstand runaway speed for 
15 minutes without causing any residual detrimental affect on future 
operation of the machine. However, critical speed of the machine shall be 
around 25% higher than maximum runaway speed. 

(10) Provision of runner removal from bottom for maintenance shall be 
made, wherever feasible. 

(11) The setting of reaction turbine, i.e. centre line of runner, with 
reference to minimum tail water level shall be governed by cavitation 
considerations. Based on the calculations, the center- line of the runner 
may work out to be either above or below the minimum tail water level. 
Pelton turbine shall be installed with its centre line at a height of minimum 
3 m above the maximum tail water level or as per the recommendations of 
the manufacturer. 

(12) Special care shall be taken to select the material of the under water 
parts. The materials selected for runner, guide vanes, etc. shall have high 
wear resistance, corrosion and cavitation resistance. Besides, the use of 
the material having good weldability shall be considered so that parts can 
be fabricated and the eroded parts can be repaired easily at site. 

(13) As most of the rivers in the Himalayan region carry high silt which 
erodes the runner and under water parts of a turbine at a comparatively 
faster rate, appropriate protective coatings shall be provided for these 
parts of a turbine in order to minimize silt erosion, wherever necessary. 

(14) The guide-vanes, runner, discharge ring and other hydraulic 
passages shall be designed for a life of 8000 hours against excessive 
pitting caused by cavitation. 

(15) The pump turbine shall be capable of giving output higher than the 
rated output while operating in the turbine mode. The pump turbine shall 
be designed giving preference to its operation in "Turbine Mode" and the 
best efficiency shall be obtained while operating at design head conditions 
and delivering the rated output. 
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(16) The centre line of a pump turbine shall be fixed corresponding to 
pumping operation. 

34. Governing System- (1) Microprocessor based digital governing 
system shall be used for regulating the flow of water to the turbines for the 
control of active power (MW) thus providing the requisite speed/frequency 
control and load control. The speed sensing device shall be provided with 
the requisite redundancy. The performance requirements of the 
governing system shall be governed by relevant IS / IEC standards. 

(2) High pressure oil system shall be provided for each turbine for the 
operation of wicket gates/nozzle/deflector servomotors through governors 
and for the control of main inlet valve (MIV). Piston type accumulator with 
nitrogen bottles shall be used for pressures higher than 60 kg/cm2

. 

(3) Separate oil pressure systems shall be used for the control of turbine 
and the control of MIV. 

(4) The sizes of various components of oil sump tank and pressure 
receiver shall be calculated as per the relevant IS/ IEEE standards. The · 
oil volume below its machine shutdown level shall be sufficient to perform 
3 full operations of the servomotor viz. Close-OpencClose with oil pumps 
being out of operation. 

35. Main Inlet and Penstock Protection Valve - (1) The main inlet valve of 
either butterfly or spherical type shall be provided depending on head 
conditions. 

(2) The spherical and butterfly valves shall comply with the requirements 
of latest versions of relevant IS/ IEC standards. 

(3)The valves shall have service seal on downstream side and 
maintenance seal on upstream side. 

(4) The opening and closing of spherical/ butterfly valves shall normally 
be done under balanced water condition. Suitable number of air release 
valves/ anti-vacuum valves shall be provided at the appropriate location 
on the downstream side to allow the air trapped in the penstock to escape 
when it is filled with water through the bypass valve and for supplying/ 
admitting the air when the valve is suddenly closed. 

(5) The main inlet valve (butterfly / spherical valve) shall be provided for 
emergency closure in case of any eventuality including turbine speed 
increasing to runaway speed with counter weight only. 

(6) The penstock protection valve shall be butterfly valve and shall be 
provided after the surge shaft as a second line of defence. The valve 
shall be designed for penstock rupture condition. 
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36. Mechanical Auxiliaries 

3285Gl/10-7 

(1) Electric overhead travelling (EOT) cranes 

(a) The EOT cranes shall comply with the requirements and standards 
of latest versions of relevant IS/ IEC standards. The span of the 
crane shall be fixed in such a way that the travel and lift of the main 
and auxiliary hooks of the crane as well as the hook limits shall be 
adequate for the assembly and disassembly of the main equii:;ment 
in the power house. The lift above the service bay (upper limit) shall 
be adequate to hoist and carry the rotor of the generator and to 
assemble and disassemble the transformer. The lift- below the 
service bay (lower limit) shall be fixed in such a way as necessary for 
assembly and disassembly of the turbine. 

(b) The hook capacity shall be taken as 10% more thdn the maximum 
weight to be lifted inclusive of the weight of the lifting beam. If the 
maximum weight to be lifted is more than 300 Tonnes, two cranes 
each of equal capacity shall be deployed to lift the heaviest package 
in tandem operation. 

(c) The provision of radio remote control and variable voltage variable 
frequency 0fVVF) drive for various crane motions for the purpose of 
precise speed control shall normally be made for cranes having 
capacity 100 Tonnes and above. 

(d) The radio remote control equipment, wherever provided shall 
conform to all applicable Government rules and regulations. The 
frequency of operation shall be in the requisite frequency band as 
per relevant standards. 

(e) A monorail of adequate capacity shall be provided for handling 
smaller packages, equipment and sub-assemblies and shall have 
larger reach than main crane. 

(2) Cooling water system 

(a) The cooling water requirements of generator air coolers, shaft seal, 
turbine and generator bearings of each unit and generator 
transformer shall be met either by pumping the water drawn from the 
tail pool/ draft tube or providing a penstock tapping for the same. 
The penstock tapping shall not be considered in case of high head 
installations i.e. where the penstock pressure is more than 10 
kg/cm2

. If the penstock tapping results in a pressure of upto 10 
kg/cm2

, a suitable pressure reducer depending on the requirement of 
net cooling water pressure (usually 3 to 5 kg/cm2

) shall be provided. 
However, as far as possible the penstock tapping for cooling water 
requirement shall be avoided. 
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(b} In the projects where rivers have silt laden water, closed circuit 
cooling water system shall be provided. 

(3) Dewatering and drainage system 

(a} Submersible type of dewatering pumps shall be provided to pump 
out the water trapped between the penstock gate/main inlet valve 
and draft tube gate in case of Francis and Kaplan turbines to the 
dewatering sump when maintenance on the turbine of any unit is 
required to be carried out. The capacity of the pump shall be chosen 
in such a. way that a single unit can be dewatered within 6 hours 
operation without raising. the level in the sump with all pumps in 
operation. 

(b) All the drainage water within the power house shall be collected 
inside the drainage sump constructed near the dewatering sump. 
The drainage water shall be allowed to flow out to the tail race above 
the maximum tail water level using pumps, if required. 

(c) The drainage and dewatering sumps shall be inter-connected by 
means of gate valve and non-return valve which allows the flow of 
water from the drainage sump to the dewatering sump only. The 
spindle of the gate valve shall be extended up to the turbine floor so 
that it is possible to operate it from the turbine floor. 

(d) A suitable pressure hatch shall be provided to prevent any flow of 
water from dewatering sump into the power house. Drainage sump 
shall not have any pressure hatch. 

(4) Ventilation and air-conditioning system 

(a) A ventilation and air-conditioning system shall be provided· to 
achieve proper working conditions inside the power house complex, 
to serve the purposes such as prevention of temperature 
stratification, removal of contaminated air, removal of waste heat 
from equipment as well as provide fresh air necessary for human 
comfort with regard to temperature, humidity, end oxygen content, 
and to extracUforce out smoke and other toxic gases during fire. 

(b) Ventilation system for circulation of natural air and exhaust shall be 
provided as a minimum requirement. ·cooling of air, wherever 
required, may be provided by evaporating, · water cooled cooling 
tubes or chiller units. 

(c) The control room, relay room, PLC room, offices, reception, 
conference room, etc. shall be air-conditioned. The conditioned air 
shall be about 25°c at around 50% relative humidity for comfort 
conditions. A choice of installation out of 3 different types of 
installations i.e. window or split type, package type or centralized air 
conditioning plants shall be made on the basis of the required 
tonnage and suitability of the installation at that particular location. 

• 
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(5) High pressure and low pressure compressed air systems 

(a) High pressure (HP) compressed air system shall be provided to meet 
the compressed air requirement of turbine governing system and 
MIV. The pressure of HP air compressor shall be 1.1 times the 
governor working pressure. However, the HP compressed air 
system shall not be required in case the high pressure nitrogen 
system has been provided for turbine governing system and MIV. 

(b) Low-pressure (LP) compressed air system shall be provided to 
meet requirements such as inflatable rubber seal of shaft glands, 
operation of < pneumatic tools, cleaning, generator braking and 
jacking, boosting pressure in the fire protection hydro-pneumatic 
tank, pneumatic detection line for the operation of deluge valve 
provided for the generator transformer, etc. 

(c) A separate compressed air system, wherever required, shall be 
provided to supply the compressed air for depressing the water level 
in the draft tube below the runner to run the machine in synchronous 
condenser operation mode. 

(6) Power house lift- The lift and its associated equipment shall 
comply with the requirements of latest versions of relevant IS. A minimum 
of one lift shall be provided in the power house besides two sets of 
staircases for the movement of persons/ goods. 

(7) Oil handling and purification system 

(a) The insulating oil required in the generator transformers for the hydro 
station shall conform to relevant IS. The type of turbine oil used as 
a working fluid in speed regulation system and as a lubricant and a 
coolant for thrust and guide bearings shall be as per the 
recommendations of the equipment manufacturer. 

(b) The oil handling system for each grade of oil shall incorporate two 
tanks (one for pure oil and another for used oil), associated piping 
and control equipment. 

(c) The oil handling facilities shall be located within the power house or 
in an isolated building outdoors. To convey the oil to the turbines, 
generators and transformers, suitable oil pipes shall be laid within 
the power house. Portable type pumps and purifiers and standard 
oil drums shall be used for small hydro- electric statiQns. 

(8) Fife fighting system 

(a) General 

(i) The state of the art fire detection, alarm and pr~>tection system 
shall be provided for the Station. The fire protection system as 
well as hydrant system shall be designed complying with the 
guidelines of Tariff Advisory Committee (TAC) pr Nations! !Fire 
Protection Association (NFPA) as applicable. 
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(ii) All major and minor fire risks in the Station such as 
transformers, cable galleries/shafts, control rooms etc. shall be 
protected against the fire by suitable automatic fire protection 
systems. The state of the art automatic fire detection and alarm 
system shall be provided to facilitate detection of fire at the 
incipient stage and warning to fire fighting staff. 

(iii) Portable and mobile fire extinguishers shall be provided to 
extinguish a fire in the initial stage to prevent its spread. 

(b) The transformers or reactors of 10 MVA and higher rating or oil filled 
transformers or reactors with oil capacity of more than 2000 litres 
shall be provided with automatic high velocity water spray system as 
per relevant IS or Nitrogen injection based fire protection system. 
The transformers or reactors of 220kV or higher voltage may be 
provided with Nitrogen injection based fire protection system in 
addition to automatic high velocity water spray system. 

(c) The provision shall be made for water sprinkler system for oil plant 
rooms, especially in an underground power house. In addition, 
provision shall also be made for fire hose cabinets/hydrants inside 
the power house as well as for the transformer area. The capacity of 
overhead / pressurised water tank shall be adequate to meet the fire 
water requirement for one generator transformer for 40 minutes, plus 
operation of one hydrant for 60 minutes. Two nos. of fire pumps, 
each capable of pumping water to fill the overhead water tank in 6 
hours time shall be provided. 

(9) Equipment for mechanical workshop- Mechanical workshop 
equipment shall be provided for essential maintenance work and on
site repairs. The standard workshop equipment like centre lathe, 
universal milling machine, pedestal drilling machine, pedestal 
grinding machine, hacksaw machine, fitters, benches/racks, 
miscellaneous measuring and cutting tools etc. shall be provided. 

37. Electrical System 

(1) General requirements 

(a) For the purpose of design of equipment or systems, an ambient 
temperature of 40°C or higher as applicable to Station site and 
relative humidity of 95% shall be considered. 

(b) All equipments shall be suitable for rated frequency of 50Hz with a 
variation of -5% and +3%. The overall system shall be designed 
considering maximum voltage variation and combined variation of 

. voltage and frequency as specified in Central Electricity Authority 

. (Technical Standards for Connectivity to the Grid) Regulations, 2007. 



(c) The telecommunication system shall be based on optical fibre or 
power line carrier communication (PLCC) or both. Owner's 
telecommunication equipment provided to transmit the required data 
of the Station to the procurer of electricity, Regional/ State Load 
Despatch Centre and Transmissior. Company shall have matching 
equipment and compatible communication protocol with the 
receiving end. 

(2) Generator/ generator-motor 

{a) General 

(i) The generator shall comply with the requirements of the latest 
versions of IS / IEC standards .. 

(ii) Insulation shall be of thermal class F for the stator and the rotor 
windings with temperature rises limited to that of thermal Class 
B as per relevant IS / IEC standards. 

(iii) The generator shall be capable of safely withstanding the 
maximum stresses during normal operation, run-away speed 
conditions, two phase and three phase short circuit conditions, 
single phase earth fault, 180 degree and 120 degree out of 
phase synchronization, magnetic unbalance with 50% of the 
poles short circuited within the speed range of 1.3 times the 
rated speed, brake application, etc. 

(iv) The construction of the generator shall be such that the rotor 
poles anri stator coils can be handled out or in without removal 
of the rotor and without disturbing the upper bearing bracket 
wherever feasible. The rotor poles shall be interchangeable. 

(v) The output of motor generator shall match with the input 
required for pumping operation in the operating head range. 

(vi) The generator rated speed shall match the rated speed of the 
turbine or the pump-turbine. A rated speed resulting in even 
number of pair of poles shall be chosen. 

(vii) The current flowing in stator slot shall be limited to 3000-6000 
Amperes with current through individual coil being limited to 
approximately 3000 Amperes. 

(viii) The power factor and the requirements of reactive power 
capability shall be specified as per requirement of Central 
Electricity Authority (Technical Standards for Connectivity to the 
Grld) Regulations, 2007. 

(ix) Surge arresters of suitable rating shall be provided for surge 
protection of generators. 
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(x) Resistance temperature detectors (RTD}/ thermocouples or any 
other type of temperature sensors at suitable locations for 
temperature monitoring of stator core, stator winding and 
bearings· shall be provided. Suitable arrangement for rotor 
winding temperature monitoring shall also be provided. 

(xi) The inertia of the machine shall be as per the transient stability 
studies required for the interconnected electrical power system 
to limit speed rise and shall not have such a value which will 
cause the machine natural frequency to be in resonance with 
the expected frequency of draft-tube hydraulic surges. A 
margin of approximately 25% shall be provided for this. 

(xii) Weighted average efficiency based on the computed 
efficiencies at various outputs for which the generator is 
expected to operate shall be more than 98%. 

(xiii) Dynamic braking shall be provided for generators in addition to 
mechanical brakes, wherever feasible. 

(b) Bearing Arrangements 

(i) Combined thrust and upper guide bearing mounted on a top 
bearing bracket above the rotor and lower guide bearing below 
the rotor shall be used for small diameter, long core, high speed 
machines. For medium to high capacity machines having low 
speed, combined thrust and guide bearing mounted on a 
separate bearing bracket located below the rotor and an upper 
guide bearing installed above the rotor on a separate, light
weight bracket mounted on the top of the stator frame shall be 
provided. The arrangement of combined thrust and guide 
bearing mounted on a separate bearing bracket located below 
the rotor shall be used for low to medium capacity machines 
having low speed. 

(ii) The horizontal mounted hydro- electric machines shall be 
provided with the journal type bearings. The number of journal 
bearings shall vary depending upon the machine output, speed, 
diameter, core length, etc. 

(iii) The limiting temperature of the thrust bearing metal of hydro
electric machines shall be ao0c. The guide bearing temperature 
limit shall be 10°c. 

(c) Fire Protection System for Generator- Either water based or CO2 
type of fire suppression system shall be provided. A water based 
system shall be adopted in underground power stations because 
release of CO2 gas in an underground installation shall be 

. hazardous. 
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(d) Generator Busduct 

{i) The generator busduct shall comply with the requirements of 
the latest versions of relevant IS / IEC standards. Generator 
busduct shall be segregated or isolated phase type. Busduct 
rated more than 3150 Amps. shall be isolated phase type. 
The isolated phase ducts shall be preferred over the 
segregated phase bus ducts. Generator Busduct rated more 
than 6000 A shall be continuous isolated phase type. A hot air 
blowing system or air pressurization system shall be provided to 
prevent moisture deposition in case of isolated phase ducts 
while space heaters may be provided in case of other busducts. 

{ii) The busduct shall be designed to carry maximum continuous 
current under normal site conditions without exceeding 
temperature rise limits. Based on these requirements standard 
size of busduct as per relevant IS / IEC standards shall be 
used. 

{iii) The bus assembly shall be designed to mechanically withstand 
a rated continuous current as well as the specified short-circuit 
current without damage or permanent deformation of any part 
of the bus structure. 

(iv) The surge arrester and voltage transformer (SAVT) cubicle shall 
meet the requirements of relevant IS/ IEC standards. 

(e) Generator Neutral Grounding Tenninal Equipment 

(i) Generator neutral grounding equipment shall be designed 
taking into account the maximum permissible operating Voltage 
of the generator, voltage rise on load throw off (subsequent to 
detection of earth fault) field SYppres11lon time, ferro-resonance, 
etc. System earthing shall be SYCh that it shall be possible to 
provide earth fault protection with proper discrimination i.e in 
order to indentify that the proteetian provided is able to identify 
it as an earth fault. 

{ii) Al! large hydro-electric machines having a wye-conneoted stator 
winding with the neutral brought out of the machine housing 
shai! be grounded via a high-tesistands fl!fgL!it consisting of a 
single-phase grounding transformer connected between the 
generator neutral and ground hallifig a . standard high voltage 
rating equal to the maximum machine phase to pha!!fl terminal 
voltage, A resistor si'l!ill bi c@nnected across the secondary 
terminals of the groum:!!ng tr!'lntformer. 
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(f) Instrument Transformers 

(i) The current transformers shall be window type fitted around the 
bus conductors for meeting the protection and measuring 
requirements. 

(ii) The voltage transformers shall be located in separate cubicle 
for each of the three phases and mounted in withdrawable 
cabinets. 

(iii) The surge diverters and/or the surge capacitors shall be 
provided in the same cubicle as that of the voltage transformers 
with suitable barriers. 

(g) Machine Condition Monitoring Systems - The following monitoring 
equipments/ systems for prediction of abnormality and preventive 
action shall be provided for the generating units rated for 100 MW 
and above: 

(i) Air gap monitoring- In order to provide high degree of 
dimensional stability, online air gap monitoring system shall be 
provided. A uniform air gap under all the conditions of operation 

. below a tolerance of ±10% shall be maintained. 

(ii) Vibration monitoring- The vibration of bearing and rotor shaft 
while the units are running shall be monitored by using on~line 
vibration monitoring equipment for replicating the forces acting 
on the rotor and bearings. 

(3) Excitation system· 

(a) Static high . Jhitial,. response rectifier excitation system shall be 
used. Statio:a,ectifier excitation system shall obtain the necessary 
electrical power directly from the terminals of the generator. The 
system shall consist of a power transformer, thyristor control 
element, electronic regulator and de-excitation unit. 

(b} The capacity of the · excitation system shall be 
-adequate·· to · supply continuously 1.1 times the excitation current 
and 'Voltage, .. requjred by the generator at its maximum continuous 

, ·. 'OUtput:rand··t00% rated voltage and also for supplying twice the 
excitation current "t.equired by the machine at its maximum 

.-continuous 'Output and·l10% rated voltage for a duration of one 
·; e,,,c·' minute ... c,., .• ,-,,,. ·•as, ... ·. 

f\ 

(c) The excitatiorn,:systetrn,...,hile ... operating\ at its maximum output, 
terminal voltage, power factor and speed shall be capable of 
changing from rated field voltage to SO percent of ceiling voltage 
within 25 milliseconds for a sustained drop in generator terminal 
voltage of 5 percent. 
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(d) The number of bridges shall be such _that one bridge is always 
available as redundant. With the failure of two bridges it shall be 
possible to continue operation at reduced load. The rectifier PIV 
(peak inverse voltage) rating shall not be less than four times the 
maximum RMS voltage of the inout. 

(e) All the performance requirements of the automatic voltage regulation 
(AVR), power system· stabilizer (PSS) shall be in accordance with 
Central Electricity Authority (Technical Standards for Connectivity to 
the Grid) Regulations, 2007 and Central Electricity Authority (Grid 
Standards) Regulations as and when they come into force. 

(4) Generator step-up transformers 

(a) The generator transformers shall comply with the requirements of the 
latest versions of the relevant IS/ IEC standards. 

(b) Water cooled transformers, wherever feasible, shall be preferred and 
the type of cooling shall be generally oil forced, water forced 
(OFWF)/ oil directed, water forced (ODWF). In case, provision of 
water cooling is not feasible, oil forced, air forced (OFAF)/ oil 
directed, air forced (ODAF) type generator transformers shall be 
provided. 

(c) Selection of single phase or three phase transformers for hydro 
power Stations shall be govP.rned by the transportation limitations 
and shall be finalised considering the status of load carrying 
capacities of bridges, culverts etc. enroute. 

(d) Generator Transformer shall be suitable for continuous operation at 
rated MVA on any tap with voltage variation in accordance with 
relevant IS / IEC standards. 

(e) The generator transformers with OFWF/ODWF type cooling shall be 
provided with two complete independent sets of cooling equipment 
each with 100% capacity and the generator transformers with OFAF/ 
ODAt'" type shall be provided with adequate number of coolers with 
one cooler as standby. 

(f) Provision of "Off-circuit" tap changer shall be made for generator
transformers of conventional generating units. On load tap changer 
may be considered for pumped storage schemes having reversible 
units. The range of operation for the tap changer shall be governed 
by the power system requirements. 

(g) Surge arrester shall be provided on the high voltage side of each 
transformer. The surge arrester characteristics, their numbers and 
exact locations shall be decided based on the insulation co
ordination studies. 
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(h) Insulation levels for the transformer windings and bushings shall 
comply with the requirements indicated in Table 10 under Regulation 
43. 

(i) Fire walls shall be provided as per the guidelines of BIS. 

0) The generator transformers having three phase rating of 120MVA 
and above shall be provided with on line dissolved/ evolved gas 
analyzer system. 

(k) Short circuit withstand test shall be conducted on one of each type 
and rating of generator transformers to validate the design and 
quality unless such test has been conducted within last five years on 
transformer of same design. In case there is a change in design 
before five years, the new transformer design shall be validated by 
carrying out short circuit withstand test. 

(5) Unit auxiliary and station auxiliary AC supply systems 

(a) Unit Auxiliary AC Supply System- The auxiliary supply system of 
each generating unit shall be provided with unit auxiliary transformer 
to feed the loads of the unit. The unit auxiliary transformers, 
dedicated for each unit, shall be provided for supplying power to 
various unit auxiliaries from the unit to which these are connected. 
The essential load consists of mainly cooling water pump motors, 
excitation system and AVR cooling fans, space heaters and oil 
pressure unit, etc. The capacity of a unit auxiliary transformer shall 
be selected based on the consideration that it is able to continuously 
cater to the requirement of all auxiliaries of the respective unit. 
During the starting and stopping of the units, these unit auxiliaries 
shall be supplied power from the station auxiliary AC supply system. 

(b) Station Auxiliary AC Supply System 

(i) The station auxiliary AC supply system shall be designed to 
provide a high degree of reliability, continuity of service and 
primarily to supply uninterrupted AC supply to station auxiliaries 
during normal operation and unit auxiliaries during starting and 
stopping of the unit. 

(ii) The station supply loads for various equipments shall be 
determined and normal maximum demand shall be calculated 
at a diversity factor of 0.75. The availability of input supply shall 
be ensured from the sources independent of station generation. 
In addition, adequate provision for meeting load of auxiliaries 
for one unit during starting and/or during the stopping of the unit 
shall also be kept and for this purpose the unit auxiliary boards 
shall . be connected to station auxiliary boards through tie 
breakers. 
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(iii) Two nos. of Station Service Transfonners of equal capacity; 
one main and other as standby shall be provided for supplying 
power to the station service board feeding power to the station 
auxiliaries. In the event of AC supply failure, the .station load 
shall be supplied by diesel generating set(s) of suitable capacity 
connected to the station service board (SSB). The station 
service transformers, DG sets and SSBs shall be located at 
higher level. 

(iv) The various auxiliary systems shall incorporate appropriate auto 
transfer scheme/manual changeover to bring in the reserve 
supply source as required to prevent the loss of unit(s) and to 
ensure the equipment safety. 

(c) Each switchgear, motor control centres (MCCs), distribution boards 
(DBs) shall be fed by·2x100% transformers/ feeders and these shall 
be rated to carry the maximum load expected to be imposed. 

(d) The electrical protective relays for unit auxiliary and station auxiliary 
supply system shall be of numerical type with self monitoring and 
diagnostic features. 

(6) DC supply system 

(a) The DC supply systems for hydro power ·stations shall comprise of 
batteries, battery chargers and DC distribution boards. The standard 
voltage rating for the DC system shall be 24V/ 48V for computerized 
control system and 220V / 11 OV for control and protection etc. 

(b) The battery shall have sufficient capacity to meet unit and station 
loads in addition to 3 hours of uninterrupted emergency illumination 
requirement. 

(c) DC system shall comprise of two DC battery sets (both battery sets 
of full capacity) each with one float cum boost charger. 

(d) The float cum boost battery charger as well as its automatic regulator 
shall be of static type. It shall have a facility of both auto as well as 
manual control in both the float and boostmodes. 

(e) DC distribution boards shall be designed to supply the various 
station loads like nonnal continuous load, emergency lighting load, 
excitation current for field flashing of generators and indicating lamp 
loads. 

(f) The DC batteries, battery chargers, and DC distribution board shall 
be placed at a floor higher than that of machine hall. 
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(7) Neutral earthing - The earthing of neutral of various systems shall 
be as follows: 

(a) Generator transformer, 
Station transformer - HV 
winding star point 

(b) 11 kV, 6.6kV or 3.3 kV 
system 

(c) 415 V system 

(d) DC system 

(8) Grounding system 

Solidly earthed. 

Through a resistance in 
case of star connected 
windings; 

or 
Through artificial 
transformer with its 
secondary loaded with 
resistor in case of delta 
connected windings. 

Solidly earthed. 

Unearthed. 

(a) The grounding system shall be designed for a life expectancy of at 
least fifty (50) years, for maximum fault current of the system. MS 
flats / rods shall generally be used as main ground mat. The touch 
and step potentials shall be maintained within acceptable limits as 
per relevant IEEE/ IS/ IEC standards. 

(b) Grounding and lightning protection for the entire power Station and 
other areas or buildings shall be provided in accordance with 
relevant IS/ IEEE standards. 

(c) Separate, distinct grounding systems, if feasible, shall be provided 
for power house, switchyard and remote structures such as control 
buildings, communication buildings, spillway gate structures, storage 
buildings, etc. and other civil/ hydraulic structures and inter
connected, if required. 

(d) Special attention shall be made for grounding of high voltage GIS 
equipment, computer networks and communication equipment as 
per the manufacturer's recommendations. 

(e) All equipment shall be grounded at two points for reliability. 

(f) Provision at appropriate locations shall be kept for measurement of 
grounding resistance at regular intervals. 
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(9) Illumination 

(a) The illumination shall be provided as per relevant IS. Apart from 
normal AC illumination system, emergency AC and DC illumination 
at strategic locations shall also be provided. DC illumination shall be 
provided to enable safe movement of personnel and access to 
important control points during an emergency. 

(b) Energy conservation measures shall be adopted, while designing the 
lighting system. Sodium vapour (high pressure) or .other more 
efficient latest technology lighting fixtures shall be provided for 
outdoor· lighting of areas such as switchyards, spillways and dams, 
parking areas etc. Automatic switching via photo electric cells can be 
adopted for outdoor lighting to optimise power consumption. 

(c) Metal halide fixtures shall be used for certain indoor areas 
such as erection bay, generator hall, machine hall, turbine pit and 
other high bay areas where proper colour rendition is needed and 
long-life is essential. 

(d) Incandescent lamps shall be used only for battery powered 
emergency lights and for certain places where lights shall not be 
turned on continuously or where fluorescent fixtures are impractical. 

(10) Power and control cables- Cables shall be flame retardant, low 
smoke (FRLS) type. Directly buried cables shall be essentially armoured 
type. Cables shall be derated for the site ambient and ground 
temperatures, grouping and soil resistivity as per relevant IS. 

(11) Cable trenches and cable racks- A comprehensive procedure for 
segregation/ separation of cables of different types / voltages shall be 
adopted for cable installation. For laying of cables in a power house, a 
broad based system involving cable gallery, tunnels, trenches, cable 
racks, shafts etc. shall be provided. In outdoor switchyards, a cable 
trench system shall be provided. The main considerations shall be: 

(a) Segregation and proper spacing shall be maintained; 

(b) Control, auxiliary low voltage (upto 1.1 kV) power and medium 
voltage ( above 1.1 kV and upto 66kV) power cables shall be laid in 
separate trays; 

(c) Proper attention shall be given to ventilation / heat dissipation 
aspects particularly in case of HV cables. 

(12) Electrical protection system 

(a) Fully graded protection system with requisite speed, sensitivity and 
selectivity shall be provided for the entire Station. Protection relays 
shall be configured in such a way that digital input points shall not 
pick up due to stray voltages. 
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(b) Protective relays shall be' used to detect electrical faults, to activate 
the alarms and disconne·ct or shut down the faulted apparatus to 
provide for safety of personnel, equipment and system. 

(c) Electrical faults shall be detected by the protective relays arranged in 
overlapping zones of protection. 

(d) All generating units shall have standard protection system to protect 
the .units not only from faults within the units and within the Station 
but also from faults in sub-stations and transmission lines. For the 
generating units with a rating of more than 100MW, protection 
system shall be configured into two independent sets of protection 
(Group A and B) acting on two independent sets of trip coil fed from 
independent DC supplies, using separate sets of instrument 
transformers, and segregated cables of current transformers (CTs)/ 
voltage transformers (VTs). The main protection relays for the 
generators, motors, transformers and the transmission lines shall 
generally be of numerical type. 

(e) All relays used shall be suitable for operation with CTs secondary 
rated for 1 Amp or 5 Amps as per relevant iS/ IEC/ IEEE standards. 

(f) The protections to be provided for the generating units as a minimum 
shall be as per Schedule- IV. 

(g) Relevant IS/ IEC/ IEEE standards shall be applied for protection of 
generators, transformers and motors. 

(13) Motors- The AC Motors shall be squirrel cage/ slip ring induction 
motors suitable for direct on line starting while crane duty motors shall be 
squirrel cage type induction motors with variable voltage and variable 
frequency drive as applicable. DC Motors shall be shunt wound. 
Temperature rise for air cooled motors shall be limited to 7o0c by 
resistance method for both class B and F insulation. All motors shall be 
either totally enclosed fan cooled (TEFC) or totally enclosed tube 
ventilated (TETV). 

(14) Diesel Generator- The provision of the diesel generators shall be 
made to meet the requirement of emergency power supply for essential 
station services and black starting of the units considering the starting up 
of one generating unit at a time during black start condition. In the event 
of station service power disruption and for standby supply during grid 
black-out condition, it shall be ensured that the essential auxiliaries of all 
the units are fed from diesel generator and non-essential loads are 
automatically tripped. 
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38. Control, Protection and Instrumentation 

(1) General 

The control and instrumentation system provided for the Station shall be 
consistent with modem power Station practices and in compliance with all 
applicable codes, standards, guidelines and safety requirements. 

(2) Control and protection system 

(a) Unit and station control system shall be microprocessor / computer 
based distributed digital control system interconnected through fibre 
optic cables or copper cables (for distances less than 100 metres) 
having hundred percent redundancy, Each generating unit shall 
have independent programmable logic controller with requisite 
redundancies. The control of each unit from the unit control board 
shall be independent of each other. 

(b) The following control, operation and monitoring points shall be 
provided for the generating units: 

(i) Manual control of individual equipment from control cubicle/ 
control boxes located near the equipment; 

(ii) Manual and automatic control from unit control board (UCB) 
located near the unit at machine hall; 

(iii) Automatic operation from station control centre located in the 
power house control room; 

(iv) Provision shall- be made for automatic operation of plant from 
remote despatch centre. It shall be compatible with the station 
control centre and shall ensure transfer of data/communication 
signals. 

(c) • The control system shall be divided in the following groups with 
independent controls: 

(i) Generating unit controls; 

(ii) Common controls (for control of common auxiliaries); 

(iii) Station controls (for station auxiliaries); 

(iv) Switchyard controls; 

(v) Dam gate controls (wherever applicable). 

The above groups shall be interconnected and also controlled from 
the control room through computerised control system (CCS). The 
type of interconnection with remote equipment shall be through a 
reliable communication mode. 
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(d) The following modes of uriit start/ stop controls shall be provided: 

{i) Automatic start/ stop; 

(ii) Auto - inactive; 

(iii) Step by step starting. 

(e) As a backup to the microprocessor based controls, a relay based 
back up shut down may also be provided for parallel shut down in 
case of emergency/ protection master trip relay operation. 

(f) A centralized control center for the control of complete power Station 
shall be installed in power house control room. Computer based 
man machine interface (MMI) shall be installed with operator control 
stations having video display units, key board, printers, etc. for the 
operation of power Station. For complete overview of complete 
Station, a passive mimic board or interconnected large video screen 
(L VS) shall be provided in the control room. 

(g) The emergency stop push button for each unit for unit shut down 
shall be provided in the control room. The emergency push button 
shall be hard wired from unit control board. 

(h) An automatic synchronizer with double channel design having 
frequency and voltage matching including one set of synchronizing 
equipment for manual synchronizing shall be provided in each UCB. 
A common manual synchronizing set shall be provided for smaller 
sets. 

(i) Provisions for the historical storage I long term storage and retrieval 
of data shall be made. 

(j) The computerised control system shall be compatible as per relevant 
IS/ IEC standards for communication with protection panel, Load 
Despatch Centre and other PLCs. 

(k) Independent and reliable 230 V AC UPS with 30 minutes backup 
with requisite redundancy shall be provided for the computerised 
control system equipment located in control room and DC power 
supply system shall be provided with minimum of 2 hours battery 
backup for controllers, inpuU output cards, control network etc. 

(3) Instrumentation 

(a) Instruments such as transmitters, thermocouples, RTDs or other 
types of sensors, gauges, flow elements, transducers etc. shall be 
provided for comprehensive monitoring of various parameters. 
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(b) Microprocessor based vibration monitoring and analysis system shall 
be provided for critical rotating equipments. 

39. Provisions Required for Protection of Power House against Flooding 

Following provisions shall be made for protection of Power House against 
flooding: 

(1) Suitable number of submersible pumps with provision for automatic 
starting by means of level switches shall be provided at main inlet valve 
(MIV) floor, in addition to drainage and dewatering pumps as per 
Regulation 36(3). 

(2) The control panels for dewatering and drainage pumps shall be 
located at a floor higher than that of turbine floor. 

(3) Suitable float switches shall be provided in power house building to 
give closing signal to the MIV in the event of inundation of power house 
due to any reason including penstock rupture or leakage in penstock or for 
some other reasons. 

(4) The station service transformers and station service boards shall be 
located at higher level. · 

(5) The excitation cubicles, unit control panels, unit protection panels 
etc. shall be located in the machine hall to the extent possible. 

(6) The DC batteries, battery chargers and DC distribution boards shall 
be placed at a floor higher than that of machine hall. 

(7) Provision shall be made for operation and control of surge shaft 
gates from remote for quick isolation of water conductor system in case of 
failure of other line of defence / protection. 

(8) Provision of individual hoisting mechanism for draft tube gates of 
each unit may be considered for quick closing. The draft tube gates shall 
be capable of closing under unbalanced condition of water pressure. 

CHAPTER IV 

TECHNICAL STANDARDS FOR CONSTRUCTION OF SUB-STATIONS AND 
SWITCHYARDS 

40. The Technical Standards for construction of Sub-stations and 
Switchyards am covered in following in following three parts: 

3285Gl/10-9 

Part -A: Sub-Stations and Switchyards (66kV and above) 
Part - B: Sub-Stations (33/11 kV, 33/22kV and 22/i 1kV) 
Part - C: Distribution Sub-Stations (DSS) 
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PART-A 
SUB-STATIONS AND SWITCHYARDS (66KV AND ABOVE) 

41. General- (1) The rated rupturing capacity of the circuit breaker to be 
installed at any new sub-station or switchyard shall be at least 25% higher 
than the calculated maximum fault level at the bus to take care of the 
increase in short circuit levels as the system grows. The rated breaking 
current capability of switchgear and breakers to be installed at different 
voltage levels, based on available capacities of the break~rs. shall be 
considered as shown in Table 6 below. 

Table 6 

66kV 31.5 kA (for 1 sec.) 
110/ 132 kV 31.5 kA (for 1 sec.) 
220 kV 40 kA (for 1 sec.) 
400 kV 40 or 50 kA (for 1 sec.) 
765 kV 40 or 50 kA (for 1 sec.) 

(2) If the fault l<>vel at a sub-station exceeds or is likely to exceed the 
permissible fault level with · the addition of more generators and 
termination of new transmission lines, adequate measures to limit the fault 
level like sectionalisation of the sub-station bus or installation of series 
reactors on the line or bus at the respective sub-stations shall be resorted 
to. 

(3) The transformation capacity of any single sub- station for meeting 
loads at different voltage levels shall not normally exceed the values 
indicated in Table 7 below. 

Table 7 

765 kV 4500 MVA 
400kV 1500 MVA 
220 kV 500MVA 
110/ 132 kV 150 MVA 
66kV 75MVA 

(4) The size and number of interconnecting transformers (ICTs) at a 
sub- staticri shall be planned in such a way that the outage of ar.y single 
unit does not overload the remaining ICT(s) or the underlying 
transmission system. 

(5) The location, layout, design and construction of the new installation 
shall provide for automation and computerized coordinated operation 
through supervisory control and data acquisition system (SCADA) and 
Energy Management System and for future expansion. 

(6) The sub-station or switchyard shall be designed and constructed to 
give a life of not less than 25 years. 



["11'1 III-~ 4 l 

42. Design Considerations for Sub-stations and Switchyards 

(1) The sub-station or switchyard can be a conventional air insulated 
sub-station (AIS) or a gas insulated sub-station (GIS) or a hybrid sub
station. The factors to be taken into account for designing sub-stations 
shall be as under. 

(a) The choice of site for a sub-station or switchyard shall be based on 
technical, economic and environmental factors. The approximate 
location shall be determined on grid considerations. The new sub
station shall enhance the operational flexibility, system reliability and· 
transmission or transformation capacity after becoming a part of the 
network. 

(b) Land area required shall be considered based on the present 
requirement and the future expansion on a 10 to15 year scenario. 

(c) Reactive comoensation as indicated by system studies shall be 
provided. The series compensation shall be fixed or variable or a 
combination of both (partly fixed and partly variable). Similarly shunt 
compensation shall be either switched or non-switched type. 

(d) The selection of switching schemes shall be based upon 
requirements for operational flexibility, system safety, reliability, 
availability and cost. 

(2) Air insulated sub-stations (AIS) 

(a) The switching schemes as per Table 8 shall generally be adopted at 
different voltage levels in AIS depending on the importance of the 
installation. 

Table 8 

Main and transfer bus or double bus scheme 66 kV and 132kV 
Double main and transfer bus scheme or double 220kV 
bus scheme 
Breaker and a half scheme or double main and 400 kV 
transfer bus scheme 
Breaker and a half scheme or double bus and 765 kV 
double breaker scheme 

(b) In case of AIS, bus-bars shall be either of the rigid type with tubular 
aluminium bu·s conductor or flexible stranded conductor with 
aluminium conductor steel reinforced (ACSR) or all aluminium alloy 
conductor (AAAC) or other suitable conductors. The conductor of 
appropriate rating and the number of conductors to be used in case 
of bundle conductors shall be selected considering power flow 
requirements and ambient conditions. For the rigid bus-bar 
arrangement, aluminium pipes conforming to relevant standard shall 
be used. 
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(c) Outdoor air insulated sub-station or switchyard shall be shielded 
against direct lightning stroke by provision of overhead shield wire or 
earthwire or spikes (masts) or a combination thereof. 

(3) Gas insulated sub- stations 

{a) Gas-,n·sulated sub- station (GIS) installations shall generally be 
preferred to conventional AIS as a techno-economic solution for 
locations where space is a major constraint and also for seismic 
prone areas and coastal areas. However, techno-economic analysis 
shall be done to determine the preference for each GIS installation. 
The GIS shall comply with relevant standards. The GIS installations 
shall be outdoor or indoor type. 

(b) The switching scheme has a large impact on the total cost of the GIS 
and shall be properly evaluated for a particular project. Single bus 
with or without sectionalization and double main bus switching 
schemes shall be used depending on the voltage level and the 
importance of the installation. Other types of switching schemes can 
also be considered based on techno-economic analysis. 

(c) GIS shall be isolated phase or three phase non-magnetic enclosure 
type for voltage less than 400kV. For 400kV and higher voltage 
levels, it shall be isolated phase enclosure type. 

(d) The arrangement of gas sections or comJ')artments shall be such as 
to facilitate future extension on either end without any drilling, cutting 
or welding on existing equipment from any manufacturer and without 
the necessity of moving or dislocating the existing switchgear bays. 

(e) The design shall be such that all parts subjected to wear and tear 
are easily accessible for maintenance purposes. The equipment 
shall be protected against all types of voltage surges and shall 
necessarily include any component or assembly required for this 
purpose. 

(4) Hybrid sub-station- In a hybrid sub-station, the bus-bars shall be 
air insulated type. Switchgear for a hybrid sub-station shall have some or 
all functional units enclosed in SF6 gas insulated housing. A hybrid sub
station would require less space than conventional AIS but more than 
GIS. A hybrid sub-station can be considered as a techno-economic 
solution for locations where space is a constraint and also for sub-station 
renovation or augmentation. A hybrid sub-station can be outdoor or indoor 
type. 

(5) The grounding system shall. be designed for expected life of the sub
station for rated fault current as indicated in Table 6 under Regulation 41. 
Earthing system for the entire switchyard, equipment and buildings shall 
be provided in accordance with relevant ISi IEEE standards. The touch 
and step potential limits shall be maintained within acceptable limits as 
per relevant standards. 



(6) The switchyard or sub-station layout shall be decided with due 
consideration to statutory safety requirements, ease of erection and 
maintenance etc. Safety clearances shall be maintained in accordance 
with the Central Electricity Authority (Measures relating to Safety and 
Electricity Supply) Regulations as and when these are notified by the 
Authority. The clearances shall be adequate for moving portable 
equipment for maintenance and maneuvering personnel for carrying out 
maintenance. Clearances from adjacent live parts shall be maintained for 
safety. 

43. Salient Technical Particulars and Requirements of Sub-stations and 
Switch yards 

( 1) System design parameters 

(a) The system design parameters of sub-stations and switchyards shall 
be as given below in Table 9. 

Table 9 

Parameter 66 110 132 220 400 765 
kV kV kV kV kV kV 

Highest system 72.5 123 145 245 .420 800 
voltaae (kV) 
Rated freauencv 50Hz 50Hz 50 Hz 50 Hz 50 Hz 50Hz 
No. of phases 3 3 3 3 3 3 

Rated insulation levels 
(i) Full wave impulse 325 550 650 1050* 1425* 2100* 

withstand voltage 
(1.2/ 50 micro sec.) 
(kV peak) 

(ii) Switching impulse - - - - 1050 1550 
withstand voltage 
(250/ 2500 micro 
sec.) dry and wet 
(kVneak) 

(iii) One minute power 140 230 275 460 630 830 
frequency withstand 
voltaae drv (kVrms) 

Minimum corona - 78 105 156 320 508 
extinction voltage 
(kVrms ohase to earth) 
System neutral Effectively earthed 
earthina 

* for windings of transformers and reactors refer Table 10. 

(f) 
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The above parameters are for installations at altitudes upto 1 000m above 
mean sea level (MSL). For higher altitudes, Insulation level requirements 
shall be kept higher as per relevant standards. 

(b) The insulation level for the transformer and reactor windings and 
bushings shall be as per Table 1 0 belc-w. 

Table 10 

Windinas 
Rated Rated 
voltage power 

frequency 
withstand 
voltage 
(kVnn,) 

800kV -
420kV -
245kV 395 
145kV 275 
72.5kV 140 
52kV 95 
36kV 70 
24 kV 50 
17.5kV 38 
12 kV 28 

(2) Main equipment 

(a) Power Transformers 

Rated Rated 
switching lightning 
impulse impulse 
withstand withstand 
voltage voltage 
(kVnea,l (kVneak) 

1550 1950 
1050 1300 

- 950 
- 650 
- 325 
- 250 
- 170 
- 125 
- 95 
- 75 

Bushings 
Rated Rated Rated 
power switching lightning 
frequency impulse impulse 
withstand withstand withstand 
voltage voltage voltage 
(kVnn,) (kVneak) (kVneak) 

880 1550 2100 
630 1050 1425 
460 - 1050 
275 - 650 
140 - 325 
95 - 250 
70 - 170 
50 - 125 
38 - 95 
28 - 75 

(i) The transformers shall comply with relevant standards in 
general. The transformers shall be of two winding type or auto
transformers. Transformer banks (formed out of single phase 
units) and 5 limbed 3 phase units shall be provided with tertiary 
windings of rating one third of HV rating. The transformer shall 
be provided with on load tap changer (OL TC) as per power 
system requirement. 

(ii) At existing sub-stations, the impedance, vector groups, OL TC 
connection and range etc. of a new transformer shall be 
matched with that of the existing transformer(s). Interconnecting 
transformers provided with suitable OL TCs shall be suitable for 
bi-directional flow of power. Noise level of transformer, when 
energized at normal voltage and frequency with fans and 
pumps running and measured under standard condition shall 
not exceed the values specified in National Electrical 
Manufacturers' Association (NEMA) standard. 

(iii) In order to reduce the risk of spreading fire, transformers shall 
be provided with 'transformer oil soak pits' filled with suitable 
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size of gravels or pebbles below each transformer with voids of 
capacity adequate to contain the total quantity of oil in the 
transformer. Alternatively, common 'burnt oil pit' of adequate 
capacity (at least equal to oil quantity in the largest size 
transformer) shall be provided for a group of transformers, 
connected to all the soak pits of transformers with adequate 
size of pipes for fast draining of oil or water from soak pits to the 
burnt oil pit. Every soak pit below a Transformer shall be 
suitably designed to contain oil dropping from any part of the 
transformer. The burnt oil pit, when provided, shall also be 
provided with suitable automatic pumping facility, to always 
keep the pit empty and available for an emergency. 

(iv) Separation walls shall be provided in-between the transformers 
and also between transformer and reactors as per BIS 
guidelines. 

(v) The transformers may be single phase or three-phase type 
depending upon transportation constraints. In case single 
phase transformers are provided, one single phase transformer 
shall be provided as spare for the entire sub-station or 
switchyard so that it can replace any of the units, whenever 
required. 

(vi) Short circuit withstand test shall be conducted on one of each 
type and rating of transformers to validate the design and 
quality unless such test has been conducted within last five 
years on transformer of same design. In case there is change 
in design before five years, the new transformer design shall be 
validated by carrying out short circuit withstand test. 

(b} Reactive Compensation 

(i) Shunt Reactors 

Shunt reactors, wherever provided, shall comply with relevant 
standards in general. Shunt reactors upto 420 kV rated voltage 
shall have linear voltage vs. current 0/11) characteristics upto 
1.5 per unit voltage. 800 kV Shunt reactors shall have linear V/1 
characteristics upto 1.25 per unit voltage. !f required, the 
neutral of the line reactors shall be grounded through 
adequately rated neutra! grounding r~aci:ors to facilitate single 
phase auto-reclosure. The neutral of shunt reactors shall be 
insulated to 550 kV peak for lightning impulse and shall be 
protected by means of 145 kV class surge arresters in case of 
line reactors of 420kV or 800kV rated voltage. In case single 
phase shunt reactors are provided, then minimum one sin9!e 
phase unit shall be provided as spare for entire substation or 
switchyard. 
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(ii) Capacitors 

Capacitor banks of adequate rating shall be provided preferably 
at voltages below 33kV and definitely not at voltages higher 
than 132kV. Suitable redundancy shall be provided in the 
number of Capacitor units to avoid reduction in reactive 
compensation due to failure of the Capacitor units. The 
objective shall be to ensure that voltage received by the 
consumers remain within the permissible limits. 

(c) Circuit Breakers 

(i) Circuit breakers shall comply with relevant standards. The 
interrupting medium of circuit breakers shall be SF6. Circuit 
breakers of 220kV and above voltage class shall be suitable for 
single phase and three phase auto- reclosing. Circuit breakers 
of 132kV and below voltage class shall be suitable for three
phase auto- reclosing. Each circuit breaker of 132kV and above 
rating shall be provided with 2 nos. of trip coils. Two sets of trip 
circuits shall be connected to separate fuse or miniature circuit 
breaker (MCB) controlled DC supplies for greater reliability. The 
circuit breaker shall have the provision for local manual trip 
which shall be at a position easily accessible to the operating 
person. Maximum rated break time for circuit breakers shall be 
as given in Table 11 below: 

Table 11 

765kV 40ms 
400kV 40ms 
220kV 60ms 
132 kV 100ms 
66 kV 100ms 

(ii) In accordance with the power system requirement, the circuit 
breakers of 400 kV and above class shall be provided with Pre
insertion resistors (PIR) for controlling switching over voltage on 
lines of length more than 200 km. 

(d) Disconnectors and Earthing Switches 

The disconnectors and earthing switches shall comply with relevant 
standards. Earthing switches shall be provided at appropriate 
locations to facilitate earthing of outgoing transmission lines to 
enable maintenance. Main blades and earth blades shall be 
interlocked with both electrical and mechanical means, which shall 
be fail-safe. Earthing switches used in double/ multi circuit lines for 
132kV and higher voltages shall be suitable for induced current 
switching duty as per relevant standard. Earthing switches shall be 
suitable for electrir.;al and manual operation. Only local operation is 
recomr:e:,ded fa; aarth sv,'.\:,i ieS. High speed earth switches for GIS 
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installation shall have rated fault making capability. In case of GIS 
installations, high speed earthing switches shall be provided for 
grounding purpose at over head line terminations and also for cable 
terminations where cable length is long. AIS type disconnectors for 
220 kVand higher rating shall have provision for remote and manuai 
operation. AIS type disconnectors for 132kV and lower rating shali 
have provision for manual operation and may also have provision fo, 
remote operation as per requirement. 

(e) Current Transformers 

Current transformers shall comply with the relevant standards. The 
rated currents and ratio, the number of secondary cores, accuracy 
class, burden, secondary winding resistance, knee point voltage and 
excitation current shall be in accordance with the requirements of the 
protection and metering system. The accuracy class for metering 
core shall be equal to or better than the accuracy class of the meter 
specified in the Central Electricity Authority (Installation and 
Operation of Meters) Regulations, 2006. Digital optical current 
transformers and SF6 current transformers shall also be acceptable 
in place of conventional current transformers. 

(f) Voltage Transformers 

Voltage transformers shall comply with the relevant standards. The 
number of secondary cores, accuracy class and burden shall be in 
accordance with the requirements of the protection and metering 
system. The accuracy class for metering core shall be equal to or 
better than the accuracy class of the meter specified in the Central 
Electricity Authority (Installation and Operation of Meters) 
Regulations, 2006. Voltage transformers can be either 
electromagnetic type·or capacitive type. Wherever PLCC is required, 
capacitor type voltage transformers (CVT) complying with relevant 
standards shall be used as the same are suitable for carrier 
coupling. The capacitance of CVT shall be decided depending on 
PLCC requirements. Digital optical voltage transformers shall also 
be acceptable in place of conventional voltage transformers. In case 
of GIS _ installations, SF6 filled voltage transformers shall be 
electromagnetic type. 

(g) Surge Arresters 

Station class, heavy duty, gapless metal oxide (ZnO) type surge 
arresters conforming to relevant standards in genera! shall be 
provided. The rated voltage, continuous operating voltage (COV), 
energy handling capability, nominal discharge current and· other 
characteristic.s of a surge arrester shall be chosen in accordance 
with power system requirements. Surge arresters shall be provided 
at locations decided in accordance with insulation coordination 
studies. These shall be fitted with pressure relief devices and 
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diverting ports suitable for preventing shattering of porcelain housing 
providing path for the flow of rated currents in the event of failure of 
surge arrester. A leakage current monitor with surge counter shall be 
provided with each surge arrester. 

(h) Line Trap 

A line trap, intended for insertion in a high voltage power 
transmission line between the point of connection of carrier 
frequency signals and adjacent power system elements such as bus 
bars, transformers etc., shall consist of a main coil in the form of an 
inductor, a tun!ng device and a protective device. The tuning device 
shall be so arranged as to permit replacement without removing the 
line trap. It shall be so designed that neither significant alteration in 
the line trap blocking requirements nor physical damage shall result 
from either temperature rise or the magnetic field of the main coil at 
rated continuous current or rated short time current. The protective 
device shall be so designed and arranged that neither a significant 
alteration ln its protective function nor physical damage shall result 
either from temperature rise or the magnetic field of the main coil at 
rated continuous current or rated short time current. 

(i) Insulators 

The minimum specific creepage distances shall be decided for the 
maximum pollution condition in the area of installation, including any 
transient conditions, causing different pollution levels. The minimum 
specific creepage distances, as per relevant standard, shall be as 
indicated in Table 12 below. 

Table 12 

Pollution level Specific creepage distance 
(mm/kV of line-to-line voltage) 

Light 16 

Medium 20 

Heavy 25 

Very heavy 31 

(j) Insulation petfonnance enhancement 

In highly polluted areas, the performance of insulation of substation 
equipment housing or insulators could be improved by using high 
temperature vulcanized silicone rubber insulation or room 
temperature vulcanized silicone rubber coating. 
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(3) Sub- station and switchyard support facilities 

(a) AC & DC System: 

(i) AC & DC supplies shall be provided as per requirements given 
in Central Electricity Authority (Technical Standards · - for 
Connectivity to the Grid) Regulations, 2007. For computation of 
capacity of battery in attended sub- station or switchyard, in 
general, the minimum durations assumed shall be as per Table 
13 below. 

Table 13 

Where standby Where standby 
battery is battery is not 
orovided orovided 

Steady and continuous 3 hours 6 hours 
load 

Emergency lighting 1 hour 2 hours 
loads 

(ii) AC and DC distribution system shall be so designed as to meet 
the requirement of the sub- station. 

(b) Fire Detection, Alarm and Protection System for Sub- station and 
Switch yard 

(i) A comprehensive fire detection, alarm as well as fire protection 
system shall be installed in conformity with relevant IS. In 
addition, all buildings shall conform to National Building Code. 
Fire protection system shall be designed as per the guidelines 
of Tariff Advisory Committee (TAC) and /or NFPA. 

(ii) The transformers or reactors of 10 MVA and higher rating or oil 
filled transformers or reactors with oil capacity of more than 
2000 litres shall be provided with automatic high velocity water 
spray system as per relevant IS or Nitrogen injection based fire 
protection system. The transformers or reactors of 220kV or 
higher voltage may preferably be provided with Nitrogen 
injection based fire protection system in addition to automatic 
high velocity water spray system. 

(iii) The control room shall be provided with fire detection and alarm 
system based on smoke detectors and/or heat detectors. The 
fire alarm system shall conform to relevant standards. 

(iv) Water hydrant system shall be provided for the following areas 
in the sub- stations and switchyards: 
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(A) DG set 
(B) Auxiliary power supply system area 
(C) Stores 
(D) Fire fighting pump house 
(E) Transformers or reactors 

[PART III-SEC. 4] 

(v) Portable fire extinguishers shall be provided in the control room 
building, fire fighting pump house, stores and DG set room. 

(vi) In case of switchyard associated with generating stations, water 
supply system can be extended from the fire water pump house 
provided for the generating station. 

(c) Lighting 

(i) Adequate indoor and outdoor lighting including street lighting 
shall be provided for the sub- station and switchyard. Adequate 
normal and emergency AC and DC lighting shall also be 
provided in the control room and other identified locations of the 
sub- station or switchyard. Energy conservation measures and 
energy efficient lighting devices shall be adopted, while 
designir.g the lighting system. 

(ii) Average illumination levels shall be maintained as per relevant 
standard. 

(d) Control Room 

Sub- station or switchyard control room shall be provided to house 
the control and relay panels, PLCC equipments, telemetry 
equipments and recording equipments, AC and DC distribution 
boards, DC batteries etc. Air conditioning shall preferably be 
provided in the building as a functional requirement. In case of sub
station or switchyard with automation system with distributed 
architecture, intelligent electronic devices (IEDs) including protective 
relays, PLCC panels may be provided in air conditioned kiosks 
located in the switchyard. 

(e) Oil Evacuating, Filtering, Testing and Filling Apparatus 

To monitor the quality of the oil for satisfactory performance of 
transformers and shunt reactors, and for periodical maintenance, 
necessary oil evacuating, filtering, testing and filling apparatus shall 
be provided at a new sub- station or new switchyard or for a cluster 
of sub- stations and switchyards. Oil tanks of adequate capacities for 
storage of pure and impure transformer oil shall be provided. 
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(f) SF6 Filling, Evacuation, Filtering, Drying & Recycling Plant 

SF6 filling, evacuation, filtering, drying and recycling plant with 
adequate storage capacity shall be provided at a new sub- station or 
new switchyard or for a cluster of sub-stations and switchyards along 
with trolley for filling or evacuation of SF6 circuit breaker or gas 
insulated switchgear (in case of GIS installation) and to monitor the 
purity, moisture content, decomposition product etc. of SFs gas. 

(4) Protection and control 

(a) Protective Relaying System 

Adequately sectionalized and graded protective relaying system 
shall be provided for transmission lines, transformers and bus bars 
so as to automatically is.elate the faulty equipment and, thus, 
minimize the damage to the equipment in the event of faults and 
abnormal conditions. All main protection relays shall be of numerical 
type and communication protocol shall be as per IEC-61850/ 
relevant IS. 

(b) Grouping of Protection 

(i) The protection functions shall be subdivided into two groups 
each being independent and capable of providing uninterrupted 
protection even in the event of one of the protection groups 
failing. Wherever two sets of DC sources are available, the 
relays shall be electrically and physically segregated into two 
groups (Gr. A and Gr. B) to obtain redundancy, and to take 
protection systems out for maintenance while the equipment 
remains in service. . Grouping shall be done to the extent 
possible in such a way that each group can independently carry 
out P.rotective functions with near equal redundancy. 
Interconnection between these two groups shall not generally 
be attempted. However, if found absolutely necessary such 
interconnection shall be kept to the bare minimum. 

(ii) Even in cases when only one battery source is available, 
segregation of protection and trip circuits in two groups may be 
considered by giving DC supplies through separate fuses. 

(c) The protection in respect of transmission lines, transformers, 
reactors and bus bars are indicated in Schedule- V. 

(d) Disturbance Recorders, Event Loggers and Time Synchronisation 
Equipment- Each 765kV, 400 kV and 220 kV line shall be provided 
with facility for disturbance recording, distance to fault locator and 
time synchronising equipment (TSE). Event logger either stand 
alone or as part of sub- station or switchyard automation system 
shall be provided for each 220kV anc! higher voltage class sub-
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station or switchyard. TSE complete with antenna, all cables, 
processing equipment etc., shall be provided to receive 
synchronizing pulse through global positioning system (GPS) 
compatible for synchronization of event logger, disturbance recorder 
and SCADA/automation system of the sub- station or switchyard. 

(e) Power Line Gamer Communication (PLCC)- Power line carrier 
communication (PLCC) equipment complete for speech 
transmission, line protection, and data channels shall be provided on 
each transmission line of voltage rating 132kV and liigher. The 
protection system for 400kV and higher voltage transmission line 
and the line compensating equipment shall have one hundred 
percent back up communication channels. Each 765kV or 400kV or 
220kV line shall be provided with two protection channels in addition 
to one speech plus data channel for each direction. In case of 220kV 
or 132kV lines, the speech and data channel can also be used for 
protection wherever possible. The generating company and the 
transmission licensee shall coordinate with each other and ensure 
the compatibility of PLCC equipment at their respective ends. 
Optionally, the above functionality may be achieved using wide band 
communication based on optical ground wire (OPGW) or any other 
technology. 

(f) Control Concept- All the breakers in sub- stations and switching 
stations shall be controlled and synchronized from the switchyard 
control room or control room of the generating station. Disconnectors 
of 220kV and higher rating shall have control from remote as well as 
local whereas the earth switches shall have local control only. 
Disconnectors and associated earth switches shall be provided with 
electrical as well as constructional mechanical interlocks. Provision 
for operation of circuit breakers and disconnectors from remote 
control stations may also be provided wherever required. 

(5) Cables and cabling-

(a) Cables shall be flame retardant, low smoke (FRLS) type as per 
relevant IS/ IEC. For laying of cables a broad based system 
involving cable galleries, trenches, cable racks, shafts etc. shall be 
provided. In outdoor switchyards, a cable trench system shall be 
provided. The main considerations and practices shall be: 

(i) A comprehensive philosophy of segregation and proper spacing 
shall be maintained- control and power cables shall be laid in 
separate trays; 

(ii) Proper attention snail be given to ventilation and heat 
dissipation aspects particularly in case of HV cables. 



(b) Vaults and tunnels if employed shall be provided with dewatering 
facilities. Cables shall be armoured type. Cables shall be derated for 
{he site ambient and ground temperatures, grouping and soil 
resistivity. 

44. Salient Technical Particulars/ Requirements of High Voltage Direct 
Current (HVDC) Terminals/ Stations- The design parameters given at 
Regulation 43 (1) shall be applicable for the AC equipment installed in the 
HVDC terminal station to be developed for bulk power transfer over long 
distances or asynchronous connections (back to back) between areas 
operating with different frequency regimes. The system parameters given 
for 400 kV or 220 kV or 132 kV AC system shall be applicable for the 
commutation voltage for both HVDC back to back and HVDC long 
distance transmission systems. Technical details of HVDC terminals/ 
stations are given in Schedule- VI. 

45. Electrical and Me~hanical Auxiliaries- (1) For HVDC system, one DG 
set with auto start facility shall be provided per pole as emergency 
backup. Batteries and battery chargers shall be provided for auxiliaries, 
DC power supplies, valve hall ventilation systems, etc .. Other electrical 
auxiliaries provided shall include illumination, public address and 
communication system, UPS etc. The mechanical auxiliaries shall include 
air conditioning, ventilation systems, fire fig~ting inc(uding very early 
smoke detector acquisition (VESDA) system for valve hall, .water supplies, 
etc. 

(2) All auxiliaries shall give full output at voltage variation of ±10% and 
frequency variation of -5% to +3%. 

46. Condition Monitoring of Sul;,- station and Switchyard Equipment
Diagnostic equipment shall be provided to assess the health of various 
equipment in substations and switchyards of 132kV and higher voltages. 
On-line diagnostic equipment shall be dedicated type for those critical 
equipment the health of which is to be monitored continuously. Portable 
type on-line diagnostic equipment and off-Hne diagnostic equipment shall 
be provided for one or a cluster of substations or switchyards, depending 
upon the size of the substations or switchyards. The diagnostic equipment 
shall include dissolved gas analyzer, winding resistance meter, and 
frequency response analyzer for transformers and reactors, capacitance 
and tan-delta measuring units for transformers, reactors and instrument 
transformers, circuit breaker analyser . including dynamic contact 
resistance meter, and leakage current monitor for surge arrester, and 
relay testing kit. Other necessary diagnostic equipment may be provided 
at the discretion of the Owner. 
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PART-B 

SUB- STATIONS (33/11 kV, 33/22kV AND 22/11kV) 

47. System Parameters- The system shall conform to the design 
parameters indicated in Table 14 below: 

Table 14 

Parameter 33 kV 22 kV 11kV 
Nominal system voltage (kV) 33 22 11 
Highest system voltage (kV) 36 24 12 
System earthing Solidly Solidly Solidly 

earthed earthed earthed 
system system system 

Frequency (Hz) 50 50 50 
Lightning impulse withstand 170 125 75 
voltage (kVoeak) 

I Power frequency withstand 70 50 28 
voltage (dry) (kVrms) 

48. General Consideration for 33/11 kV, 33122 kV and 22/11 kV Sub
stations and Switching Stations- (1) The sub- station shall be 
designed and constructed complying with the requirements mentioned in 
these standards, applicable Indian Standards (IS) as well as other rules 
and regulations as per latest amendments. The design and construction 
of the sub-stations shall be such that they perform their intended 
functions. In case of conflict, the more stringent provisions shall prevail. 

(2) The sub-station shall be indoor/ outdoor or underground type 
depending upon the site requirement. The sub-station shall be either air 
insulated (AIS) or gas insulated (GIS), as the case may be. 

(3) The sub-stations in urban areas shall be provided with supervisory 
control and data acquisition (SCADA) system for monitoring and control. 

(4) The 33/ 11 kV or 33/ 22 kV or 22/ 11 kV sub-stations shall, at least 
have adequate capacity to cater to load growth for five (5) years. 
Adequate iand for possible future expansion shall be provided in each 
case. 

(5) The maximum capacity of 33/ 11 kV or 33/ 22 kV or 22/ 11 kV sub
station shall be 60 MVA, 40 MVA and 40 MVA respectively. 

(6) Each 33/ 11 kV or 33/ 22 kV or 22/ 11 kV sub-station shall normally 
have two or more transformers. Each 33i 11 k'! or 33/ 22 kV or 22/ 11 kV 
sub-station shall have at least two incoming feeders preferably from two 
different sources. 



(7) In case both (the 33 kV or 22 kV) incoming feeders to the sub-station 
are from the same source (sub-station), each feeder shall supply 
independent sections of the 33/ 11 kV or 33/ 22 kV or 22/ 11 kV sub
station, the two sections being isolated from each other by bus 
sectionalizer or isolators. 

(8) All sub-stations shall have independent circuit breaker control of 33 
kV or 22 kV incoming feeders, transformers and 22 kV or 11 kV outgoing 
feeders. 

(9) All the incoming feeders feeding the sub-stations shall have 
independent circuit breaker at source end. 

49. Selection of Site- (1) The selection of site for 33/ 11 kV or 33/ 22 kV 
or 22/ 11 kV sub-station shall be made after taking into consideration the 
capacity and location of the feeding grid sub-station, load in the area, 
spatial load forecast, demographic factors, the existing network 
configuration, etc. and the economic, and environmental considerations. 

(2) The selection of the site of the sub-station shall be done on the basis 
of the following: 

{a) The site shall be near the load center; 

(b) • The site shall be such that it is convenient for terminating extra high 
voltage (EHV)/ high voltage (HV) lines/ cables; 

{c) The site shall not be in a low-lying area to avoid flooding during the 
rains; 

(d) The site shall be easily approachable in all the seasons; 

(e) The site for air-insulated sub-station shall be away from garbage 
dumping ground to avoid vulture faults; 

(f) The land shall be reasonably levelled and shall not have any open 
drain/ nallah or road crossing it. 

50. Sub-station Layout- The layout of the sub-station shall be such that: 

(1) The incoming and outgoing feeders are easily taken to and from the 
sub-station structures. 

(2) Equipment maintenance shall be possible without interrupting the 
entire supply. 

(3) The layout shall be economical and shall not hinder future 
expansion. 

51. Switching Arrangements- {1) Switching arrangements shall ensure. 
operational flexibility, system safety and reliability. 
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(2) Single bus, single bus with bus sectionalizer, main and transfer bus, 
double bus or mesh arrangement shall be adopted as per requirement. 

52. System Configuration- The system configuration shall be radial, ring or 
combination of both as per requirements. The radial configuration shall be 
minimized to improve reliability. In densely loaded city centers, and for 
essential services and installations, the system shall be of ring 
configuration. 

53. Sub-Station Construction and Main Equipment Selection- (1) The 
control room building can be single storey or double storey or 
underground depending upon availability of space. 

(2) While selecting equipment for the sub-station, de-rating due to 
increase in altitude and for cables due to depth of burial in the ground 
shall be given due consideration . as per the altitude/depth of burial at the 
site. 

54. Power Transformers- ( 1) The transformers and fittings and 
accessories shall comply with the relevant IS. 

(2) The 33/ 11 kV or 33/ 22 kV or 22/ 11 kV transformers shall have 
delta star or delta-zigzag winding connection. At existing sub-stations, the 
percentage impedance, vector groups, on load tap changer connection 
and range etc. of the new transformer shall match with that of the existing 
transformer. 

(3) The preferred ratings for 33/ 11 kV or 33/ 22 kV or 22/ 11 kV 
transformers shall be 1, 1.6, 3.15, 5, 6.3, 8, 10, 16 and 20 MVA. 

(4) The transformers shall be three-phase type. 

(5) The transformer can be oil filled, gas filled epoxy cast dry type or 
ventilated dry type depending on whether it is installed indoor or outdoor. 
Outdoor dry-type transformer may be non-ventilated type. 

(6) Transformers shall withstand, without injurious heating, combined 
voltage and frequency fluctuations which produce the over fluxing 
conditions as: j 25% for 1 minute and 140% for 5 seconds. 

(7) The maximum temperature rise of oil and winding shall be as per 
relevant IS. 

(8) Each transformer shall be provided with gas and oil actuated 
Buccholtz relay fitted with alarm (local and remote) and trip contacts, if 
applicable. 

(9) A transformer with off-circuit tap changer shall have taps ranging 
from (+) 2.5% to (-) 10% in steps of 2.5% each oil the higher voltage 
winding for variation in the voltage. The tap changing switch shall be 
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located in a convenient position so that it can be operated from ground 
level. The switch handle will be provided with a locking arrangement 
along-with tap position indication, for locking the switch. 

(10) On load tap changing (OL TC) device shall be provided with 
transformers of 3.15 MVA and higher rating for better voltage control by 
manual and automatic means. A transformer with on-load tap changer 
shall have taps ranging from (+) 5% to (-) 15% in steps of 2.5% each 
on 33 kV or 22 kV winding for voltage variation. 

(11) Assembly of fittings and accessories shall be carried out as per the 
manufacturers' instructions. 

(12) Adequate electrical clearances shall be provided from various live 
points on the transformer to earthed parts. 

(13) Transformers shall be separated from one another and from all walls 
and partitions to permit free circulation of air complying with requirements 
of relevant IS. 

(14) 33 kV voltage rating transformers shall be separated from one 
another by a fire wall. 

(15) For indoor installation, the room shall be well ventilated for escape of 
heated air. Air inlets shall be provided near the floor and outlets near the 
ceiling. 

(16) A transformer shall be physically checked and tested for its electrical 
and mechanical performance characteristics before commissioning. 

(17) A transformer shall be provided with two separate body earthing 
terminals which in turn shall be connected to two separate earth points, 
"besides neutral earthing terminal. 

55. Bus-bars- ( 1) Bus-bars shall be of Rigid type or Strain type. 

(2) A bus-bar shall be able to carry the expected maximum load current 
continuously without exceeding the temperature rise limit as per relevant 
IS. The capacity of a bus-bar shall also be checked for maximum 
temperature rise of the conductor under short circuit conditions. 

(3) The bus-bar connections and insulator supports shall be 
mechanically strong and bus-bars shall be supported so as to withstand 
the stresses generated by vibrations and short circuits. 

(4) Aluminium used for the tubes of rigid type bus-b:ars shaii conform to 
relevant IS. 
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56. Structures- (1) Structures shall be provided for: 

(a) Incoming and outgoing gantries and/or cable supports and 
terminations; 

(b} Circuit breakers, isolators, fuses, insulators, CTs and PTs (potential 
transformers); 

(c) Bus-bar/insulators. 

(2) Switchyard structures to support buses, electrical equipment and 
termination of line conductors shall be made of fabricated steel, reinforced 
cement concrete (RCC) or pre-stressed concrete (PSC}, rail or rolled steel 
joist (RSJ) depending on technical and economic considerations. 

(3) The structures shall be able to withstand tension of conductors and 
load of the equipment and accessories without guys or stays. 

(4) The steel structures shall normally be hot dip galvanised or painted. 
In highly polluted and corrosive atmospheric conditions galvanised 
structures with paint shall be used. 

(5) Adequate muffing above the ground level shall be provided to avoid 
water accumulation near the structures. 

51. Insulators- (1) Adequate insulation is of prime importance for 
ensuring reliability of supply, safety of personnel and equipment, etc. The 
station design shall be such that number of insulators is minimum but at 
the same time reliability of supply is ensured. 

(2) The insulators shall be of porcelain or polymer type. 

(3) Suitable means shall be provided to accommodate conductor 
expansion and contraction and there shall not be any undue stress on any 
part or equipment due to temperature change. 

(4) The minimum specific creepage distances for different pollution 
levels shall be as per Table 12 at Regulation 43. 

58. Post Insulators- (1) The post insulators shall be of pedestal type or 
Solid Core Station type and shall conform to relevant IS. 

(2) In the areas where problem of insulator pollution is expected (such 
as near sea or thermal power station, railway station, industrial area, etc.) 
special insulators viz. semi conducting glazed porcelain or polymer 
insulators with higher leakage resistance and creepage distance shall be 
used. The special coating on the insulators may be used as per 
requirement. 



59. Circuit Breakers- (1) Circuit breakers (CBs) shall comply with the 
provisions of relevant IS. The circuit breakers shall be SF6 or vacuum 
type. Normally vacuum type circuit breakers shall be used for voltage 
levels of 33 kV and below. The rated voltage for the circuit breakers shall 
be 36 kV, 24 kV and 12 kV for 33 kV, 22 kV and 11 kV systems 
respectively. 

(2) Rated short time current rating of 33 kV CBs shall not be less than 
25 kA for 1 second and for 22 kV or 11 kV CBs shall not be less than 16 
kA for 1 second. In case of rural areas for 11 kV CBs, this shall not be 
less than 12.5 kA for 1 second. 

(3) The operating mechanism shall be motor operated spring charged type 
or magnetic actuator type. The circuit breaker shall be provided with anti 
pumping and trip free features. 

(4) The 33 kV, 22kV and 11 kV switchgears can be located outdoor or 
indoor. The indoor switchgears shall be metal clad, either fixed type or 
draw out type. 

(5) A circuit breaker shall be mounted on individual structure in a fixed 
position in such a way that adequate sectional clearances are always 
available from its live parts complying with relevant IS. 

(6) The rated rupturing capacity of the circuit breaker to be installed at 
any new sub-station shall be at least 25% higher than the calculated 
maximum fault level at the bus to take care of the increase in short circuit 
levels as the system grows. 

60. Isolators and Earthing Switches- (1) The isolators shall comply with 
relevant IS. The rated current shall be at least 630 A at 36 kV and 24 kV. 
For 11 kV system, isolating switches of 400 Amps at 12 kV shall be used. 
The isolators shall be gang operated type. 

(2) The frame of each isolator switch shall be provided with a separate 
earthing terminal for each phase for connection to an earthing conductor. 

(3) The operating mechanism for the isolators and the controlling circuit 
breaker shall be interlocked so that the isolators cannot be opened unless 
the corresponding breakers are in open position. 

(4) Earthing switches shall be provided at various locations to facilitate 
maintenance. Main blades and earth blades shall be interlocked, both 
electrically and mechanically. 

(5) The earthing switch shall be capable of withstanding short circuit 
current for short duration as applicable to the corresponding isolator. 
Earthing switches shall be suitable for manual operation. 
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61. Control and Relay Panels- (1) The control and relay panels shall 
contain control and metering equipment, relays anC: annunciation systems 
for incoming feeders, outgoing feeders, bus bars, switch-gears, instrument 
transformers and capacitors etc. 

(2) The control and relay panel shall consist of separate cubicle with 
side covers made of sheet steel ana shall be complete with internal 
wiring, terminals, ferrules and illumination operated with door off and on 
switch. 

(3) fhe panel shall be suitable for floor mounting and shall be 
completely dust and vermin proof. 

(4) The panel shall be provided with: 

(a) Suitable over current and earth fault relays to protect the equipment 
and system against short circuit current and earth fault current. 

The relays shall conform to relevant IS. All relays used shall be 
suitable for operation with CTs of secondary rated for 1 Amp or 5 
Amps. 

(b) Measuring instruments such as ammeter, voltmeter and energy 
meter for 33 kV, 22 kV and 11 kV systems. 

(c) Mimic diagrams. 

(d) Annunciation, aIarms and trip facilities. 

62. Lightning Protection- (1) The surge arrester (SA) which responds to 
over-voltages without any time delay shall be installed for protection of 33 
kV, 22 kV and 11 kV switchgear, transformers, associated equipment and 
33 kV, 22 kV and 11 kV lines. 

(2) Station class, heavy duty, gapless metal oxide (ZnO) type surge 
arresters in general shall be provided on the buses, high voltage and low 
voltage sides of all transformers and on the incoming terminations of 
33/ 22 kV lines. The arresters shall conform to relevant IS. 

(3) Surge arresters shall be provided at the junction of overhead line 
and under ground cable. These shall also be installed on 11 kV overhead 
lines, both at sending end and terminating end. 

(4) Surge arresters shall be single-phase units suitable for outdoor duty. 
These arresters shall draw negligible current at operating voltage and at 
the same time offer least resistance during the flow of surge current. 



.[ 'IWT m-= 4 l 

(5) The rated voltage of surge arresters shall be 30 kV for use on 33 kV 
systems and with nominal discharge current rating of 10 kA. For system 
voltage of 22 kV, the rated voltage shall be 20 kV with nominal discharge 
current rating of 7.5 kA. 

(6) The rated voltage of surge arresters shall be 9 kV (rms) for solidly 
earthed 11 kV system (co-efficient of earth not exceeding 80 per cent as 
per relevant IS) with all the transformer neutrals directly earthed. The 
nominal discharge current rating shall be 5 kA. 

(7) Surge arresters for transformers shall be mounted as near the 
transformers as possible and the star point shall be corinected to the 
independent earthing point. 

(8) Surge arresters shall be connected to two independent earthing 
connections. 

(9) The earthing lead for surge arrester shall not pass through any iron 
or steel pipe, and shall be taken as directly as possible from the surge 
arrester to a separate earth electrode or junction of the earth mat already 
provided for the sub-station. Bends shall be avoided. 

63. Instrument Transformers (Current and Voltage Transformers) 

(1) Current transformers (CTs) 

(a) Current transformers shall comply with relevant IS. 

(b) The rated currents and ratio, the number of secondary cores 
(protection/metering), accuracy class, burden, secondary winding 
resistance, knee point voltage, instrument security factor and 
excitation current shall be as per the requirements of the protection 
and metering system. 

(c) The primary side rating shall depend on the rating of the power 
transformer of the sub-station. Current transformers with secondary 
side rating of 1 Amps or 5 Amps shaii be provided. Where the 
distance between the primary equipment and relay panel is large, CT 
of 1 Amp secondary current may. be used to avoid large VA (volt 
ampere) burden on the CT. 

( d) The CT may be oil filled or resin type for outdoor use and shall 
normally be cast resin type for indoor use. 

(e) The accuracy class fo; metering core shall be equal to or better than 
the accuracy class of the meter specified in the Central Electric1ty 
Authority (Installation and Operation of Meters) Regulations, 2006. 
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(2) Voltage transformers (VTs) 

(a) Voltage transformers shall conform to relevant IS. 

(b) The number of secondary cores (protection/metering), accuracy 
class and burden shall be as per the requirements of the protection 
system. 

(c) Voltage transformers shall be of electromagnetic type. 

(d) The voltage transformers shall be oil filled or cast resin type for 
outdoor use. The indoor voltage transformers shall normally be cast 
resin type. 

(e) The. neutral point of star connected secondary windings of voltage 
transformers shall be earthed. Multiple earthing of voltage 
transformers shall be avoided under any circumstances. 

(f) The accuracy class for metering core shall be equal to or better than 
the accuracy class of the meter specified in the Central Electricity 
Authority (Installation and Operation of Meters) Regulations, 2006. 

64. Control Room- (1) Control room shall be provided to house the 
control and relay panels and all other indoor equipment, and measuring 
and recording instruments required for control and operation of the sub
station. 

(2) Adequate space shall be provided for the operation and 
maintenance staff. 

(3) Provision of space for future expansion shall also be kept. 

65. Earthing Arrangement- (1) Earthing shall be provided for: 

(a) Safety of personnel; 

(b) Preventing and minimizing damage to the equipment as a result of 
flow of heavy fault currents; 

(c) Improving reliability of power supply. 

(2) Earthing shall be carried out in accordance with relevant IS and 
Central Electricity Authority (Measures relating to Safety and Electricity 
Supply) Regulations as and when these are notified by the Authority. 

(3) The step and touch potentials shall be within safe limits. 

66. Reactive Power Compensation- (1) Shunt capacitors shall be 
connected on secondary side of 33/11 kV, 33/22 kV or 22/11 kV 
transformer"-. 
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(2) Capacitors and the residual voltage transformer shall be as per 
relevant IS. 

(3) The capacitors shall be of automatic switched type for sub-stations 
of 5 MVA and higher capacity. 

(4) Where un-switched (fixed) capacitors are provided, the rating shall 
be chosen so as to prevent over compensation during off peak periods. 

(5) Each capacitor unit shall be provided with a built-in discharge 
resistor of adequate rating to discharge the residual voltage as per 
relevant IS. 

(6) The capacitors shall be fixed firmly to the supporting structure to 
make them immovable. 

(7) The capacitors shall be earthed appropriately to avoid accidental 
leakage of charge. 

(8) Where the sub-station is feeding loads which have high harmonic 
levels, suitable harmonic filters shall be installed. 

(9) In cases of sub-stations loaded with highly fluctuating loads like arc 
furnaces etc., flickers and voltage regulation problems shall be overcome 
by installation of static var compensators (SVCs). 

67. Cables- (1) Power and control cables of adequate current carrying 
capacity and voltage rating shall be provided. 

3285Gll10-12 

(2) Power cables shall be cross linked poly ethylene (XLPE) insulated, 
poly vinyl chloride (PVC) sheathed type conforming to relevant IS. Cables 
shall be flame retardant low smoke (FRLS) type. Cables shall be de-rated 
for the site's ambient and ground temperature, grouping and soil resistivity 
as per IS. Proper attention shall be given to ventilation/heat dissipation 
aspects particularly in case of HV cables. 

(3) The control cables shall be of copper and conform to relevant IS. 

(4) Cables shall not be laid directly on the trench floor. 

(5) The cables shall be segregated by running in separate trenches or 
on separate racks, with the highest voltage class cables laid at the highest 
racks/tiers. 

(6) The cable trenches shall be properly sloped so as to drain freely any 
water which may enter. 
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(7) Care shall be taken in sub-station design to permit easy entry of 
cables into switchgear and convenience of handling afterwards. 

(8) Segregation of AC and DC control cables and power cables shall be 
done. 

(9) Separate control cables shall be used for each CT and VT. 

( 10) Sufficient extra length of cable shall be provided for repair of faults in 
terminations inside the switchgear. 

( 11) Cable laying shall be done complying with requirements of relevant 
IS including manufacturer's recommendation. The relevant drawings of 
cable sizes, routes and termination details of control cables in the panels 
shall be available at work site and shall be preserved for future use and 
reference in the sub-station. 

(12) All cable ends shall be suitably labeled to facilitate easy 
identification. Ferrules used on ends of control cables shall match with the 
details shown in the relevant termination drawings. 

(13) Adequate number of spare cores shall be included in all control 
cables. 

68. Telecommunication System- (1) A dedicated and reliable 
telecommunication system i.e. radio, mobile telephone, satellite or a 
combination of these shall be provided, besides usual public 
communication and local public address (PA) system. 

(2) The radio communication network shall be in the very high frequency 
(VHF)/ ultra- high frequency (UHF) frequencies. 

69. Automation System- State-of-art systems such as supervisory control 
and data acquisition system (SCADA) and data acquisition system (DAS) 
shall preferably be provided in the 33 kV or 22 kV sub-stations, 
associated feeders and distribution transformers for improving the 
operational flexibility, minimizing restoration time of power supply and 
preventing overloading of lines and transformers in real time mode. 

70. Sub-station Support Facilities 

(1) DC supply arrangement- The battery charger, battery and load 
shall be connected in parallel and work as a system. 

(2) Battery 

(a) The 24V/ 30V/ 48V DC batteries shall be stationary lead acid or 
nickel cadmium type. The capacity and discharge rate shall be as 
per the load requirement. 
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(b} The batteries shall conform to relevant IS. 

(3) Battery charger- The battery chargers shall be of static type. The 
battery charger shall be capable of continuous operation at the rated load 
in float charging mode. The charger in boost charging mode shall be 
capable of boost charging the associated DC battery at the desired rate. 

(4) Auxiliary power supply transformer- An auxiliary power supply 
transfonner of adequate capacity connected to the 33 kV or 22 kV or 11 
kV bus shall be provided to meet the auxiliary and lighting loads of the 
sub-station. 

(5) Oil and SF6 evacuating, filtering, testing and filling apparatus
Oil and SF6 filling, evacuation, filtering and testing plants with adequate 
storage facilities shall be provided for a cluster of sub- stations as per 
requirement. 

71. Fencing and Approach Arrangement- Fencing shall be provided 
around the sub- station. A metalled approach road to transport the 
equipment should be provided leading from the main road. 

72. Lighting System- Energy efficient lighting system shall be provided at 
the sub- station. The lighting system shall comprise of the_ following: 

(1) AC normal lighting- AC lights shall be connected to AC lighting 
panels. All the lights connected to the AC lighting system in different 
areas shall be connected to the main lighting distribution boards (LDBs}. 

(2) DC emergency lighting- Emergency lighting operated on the DC 
system shall be provided in strategic locations viz. control room, battery 
room, passages etc. 

73. Fire Fighting System- (1} Proper attention shall be given to isolation, 
limiting and extinguishing of fire so as to prevent damage to equipments, 
reduce chances of serious interruption of power supply and ensure safety 
of personnel. The layout of the sub- station itself shall be such that the 
fire shall not spread from one to other equipment and areas as far as 
possible. 

(2) Fire hydrant, carbon dioxide (CO2) type fire extinguisher or dry 
chemical powder type fire extinguisher conforming to relevant IS shall be 
provided as per site requirement. 
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PART-C 

DISTRIBUTION SUB-STATIONS (DSS) 

[PART DI-SEC. 4] 

14. General- (1) The system shall conform to the design parameters 
indicated in Table 15 below: 

Table 15 

Parameter 33kV 22kV 11kV 0.415 V 
Nominal system voltage 33 22 11 0.415 
(kV} 
Highest system voltage 36 24 12 0.450 
(kV} 
System earthing Solidly Soiidly Solidly Solidly 

earthed earthed earthed earthed 
system system system svstem 

Freauencv (Hz) 50 50 50 50 
Lightning impulse 170 125 75 -
withstand voltage (kV peak) 

Power frequency 70 50 28 3 
withstand voltage (dry) 
(kVrmsl 

(2) . The distribution sub- stations (DSS) shall normally be located near 
load centre. 

(3) The DSS can be indoor or outdoor type. The sub-station can be 
constructed underground where there is paucity of space or for supply to 

. underground installations. DSS in flood prone areas shall be above the 
expected water level during flood. 

(4) The DSS can also be placed on rooftop. It shall be ensured that the 
building is suitable for bearing the load of the DSS. Adequate fencing or 
isolation arrangements shall be ensured. Only dry type transformer shall 
be used for rooftop and underground installation. 

(5) The DSS can be conventional, package type or completely self 
protected (CSP) type. 

(6) The capacity of DSS shall be as per the load requirement keeping in 
view the future load growth for 5 years. 

(7) In the selection of the equipment for the distribution sub station de
rating due to increase in altitude and for cables due to depth of burial shall 
be given due consideration as per the altitude I depth of burial at the site. 

75. Distribution Transformers- (1) The transformer shall conform to 
relevant IS. 
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(2) The transformer can be oil filled or dry type depending on 
requirements. In indoor installations, installations under stilts, rooftop and 
underground installations the transformer shall be only dry type. 

(3) Energy efficient transformers made of high grade cold rolled grain 
oriented (CRGO) steel or amorphous material shall be used. Scrap 
CRGO material shall not be used for manufacturing of transformers. 

(4) (a) The maximum losses of oil filled distribution transformers shall 
not exceed as that for at least three star rating transformer specified by 
Bureau of Energy Efficiency (BEE), wherever applicable. 

(b) For those kVA rating of transformers, for which losses are not 
specified by BEE, the maximum losses at 100% and 50% loading shall be 
calculated by linear interpolation method from the corresponding values of 
immediately above and below star label transformers. The losses allowed 
at 50% and 100% loading shall be calculated as follows: 

lo (50%) = (!So - K1) X [L2 (50%) - L1(5C%)] + L1 (50%) 

(K2 - K1} 

lo c100%) = (~- K1) x [L2 c100%) - L1 c100%)] + L1 c100%) 

(K2 - K1) 

Where 
Ko= kVA rating of the transformer under consideration; 
K1 = kVA rating of the Star label transformer below Ko rating; 
K2 = kVA rating of the Star label transformer above Ko rating; 
Lo= Maximum losses of Ko rating transformer at 50% (or 100%) loading; 
L1 = Specified losses by BEE for K1 rating transformer at 50% (or 100%) 

loading; 
L2 = Specified losses by BEE for K2 rating transformer at 50% (or 100%) 

loading. 

(c) In all other cases, the efficiency of the oil filled distribution transformers 
shall not be less than the figures given as under: 

(i) Below 16 kVA rating 

(ii) Above 200 kVA ratir.g 

At 50% loading 
98.0% 

99.0% 

At 100% loading 
97.0% 

98.6% 

(d) The maximum losses for dry transformers shall not be more than the 
values specified in latest Energy Conservation Building Code (ECBC) of 
BEE. 

(5) The transformer may be single phase or three phase. The cooling 
shall be ONAN for oil filled transformers. 
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(6) The 33/0.433 kV distribution transformers shall normally have 
standard rating of 100, 160, 200, 315, 400, 500, 630, 1000, 1250, 1600, 
2000 or 2500 kVA depending on requirement. Lower ratings can also be 
used for rural and lightly populated urban areas. 

(7) The 22/0.433 kV distribution transformers shall normally have 
standard rating of 25, 63, 100, 160, 200,315,400, 500, 630, 1000, 1250, 
1600, 2000 or 2500 kVA depending on requirement. Lower ratings ~n 
also be used for rural and lightly populated urban areas. 

(8) The 11/0.433 kV distribution transformers shall normally have 
standard rating of 6.3, 7.5, 10, 16, 25, 63, 100, 160, 200, 250, 315, 400, 
500, 630, 1000, 1250, 1600, 2000 and 2500 kVA. Lower ratings can also 
be used for rural and lightly populated urban areas. 

(9) Any standard rating other than the ratings mentioned in sub
regulations (6), (7) and (8) above can also be chosen based upon 
technical and economic considerations. 

(10) Lower capacity transformers (100 kVA and less) shall normally be 
used. The higher capecity (more than 100 kVA) shall be used for 
concentrated loads or areas with high load density where there are space 
constraints. 

76. Taps- (1) For transformer upto 200kVA, tapping shall be provided as 
per relevant IS. 

(2) For ratings higher than 200 kVA, tapping shall be provided on the 
higher voltage winding within range of(+) 5.0% to (-) 10.0% in steps of 
2.5%. 

(3) Tap changing shall be carried out by means of an externally 
operated self position switch and when the transformer is in de-energized 
condition. Each tap change shall result in variation of 2.5% in voltage. 
Provision shall be made for locking the tapping switch handle in position. 
Suitable Aluminum anodized plate shall be fixed for tap changing switch 
to know the position number of the tap. 

77. Transformer Mounting Structure- (1) The transformer shall be 
mounted on a single pole, H pole structure or on a plinth depending upon 
site requirements, size and weight of the transformer. 

(2) Direct single pole mounting shall be used for transformers upto 25 
kVAonly. 

(3) The transformers of more than 25 kVA and upto 250 kVA can be 
mounted on H pole structure or on plinth. Transformers above 250 kVA 
shall be mounted on plinth only. 
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(4) The structures shall be provided with anti-climbing devices and 
danger board. 

(5) The plinth shall be higher than the surroundings. The plinth 
· foundation shall be of concrete. 

(6) Plinth mounted distribution sub-stations shall be adequately 
protected by fencing so as to prevent access to the equipment by 
unauthorized persons, animals and shall be provided with standard 
danger boards. The enclosure shall permit free circulation of air on all 
sides. 

78. Surge Arresters- (1) Surge arresters shall normally be installed on 
the high voltage side of the transformer connected to overhead lines. 
Surge arrester shall also be provided on the low voltage side in areas of 
high isoceraunic activity. 

(2) Surge arresters of rating 9 kV on 11 kV, 20 kV on 22 kV and 30 kV 
on 33 kV outdoor type shall be used for diverting the lightning surges to 
earth. 

79. LT Distribution Box- (1) LT distribution box consisting of breaker and 
fuse cutouts conforming to relevant IS shall be provided from where 
distribution feeders shall be taken out. 

(2) The size of the box shall be suitable for accommodating moulded 
case circuit breaker (MCCB), fuse cutouts, cable connectors, bus-bars 
etc. 

(3) The distribution box shalt be m6uh1ed at a height of 1.5 to 2 metres 
for pole mounted distribution transfotmers while the feeder pillar box can 
be installed at ground level, with adequate clearance. 

(4) The capacity of lugs for cables, connecting strips, bus bars shall be 
as per requirement. 

80. Protection System 

(1) 33! 0.4 kV DSS and 22/ 0.4 kV tl!S§ 

{a) Suitable high rupturing capacity c!artrldge f;;liie or moulded case 
circuit breakers (MCCB) or minii'lture c:iit'cuit breaRers (MCB) er air 
circuit break switch (ACB) shall be pfo\;idSB on loW voltage side. 

(b} The high voltage side of _these transforrnera shaif be protected by 
circuit breakers or drop out fuses, 

(2) 11/ 0.4 kV bss 
.- ... __ ;:ef ),i.-' '. .f _. . . . . ' 

(a) Suitable high rupturing_ -eapa~lijJ ei.rtridge fuses or mouk:lio case 
circuit breakers (MCCB) or miiilati:ift!! circuit breakers (MGl31 or air 
break switch shall be pro\i«lec:I on lo~ t101ti:~-t s:tie for tral'!srormers 
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. . 

of 100 kVA and above. The high voltage side of these transformers 
shall be protected by drop out expulsion type fuses or circuit 
breakers. 

(b) Horn gap fuse with air break switch shall be provided on high voltage 
side and switch fuse unit or wire fuse on low voltage side shall be 
provided for transformers below 100 kV A. 

81. Earthing- (1) Pipe earthings or rod earthing shall be provided for the 
distribution sub- station complying with relevant IS. Three (3) Nos. earth 
pits with three grounding electrodes shall be provided. Adequate quantity 
of charcoal and salt shall be used to Keep the earth resistance low. 

(2) Earth connections shall be made as under: 

(a) To one of the earth electrode: 

One direct connection from the high voltage surge arrester and 
another direct and separate connection from low voltage surge 
arrester if low voltage surge arrester is provided. 

(b) To each of the remaining two electrodes: 

(i) Separate connection from the neutral side of the transformer. 

(ii) Transformer body earthing 1 No., one connection from the 
handle of the 33 kV, 22 kV or 11 kV air break switch, and 
channel earthing. 

(iii) One separate connection from the earthing terminal of the 
poles. 

(3) The transformer neutral earth pit shall be independent just opposite 
the surge arrester earth pit. 

82. LT Cables- (1) The XLPE cables shall be used for connecting LT 
supply from transformer bushings to the LT circuit breaker in the 
distribution box and for taking out outgoing feeders from the fuse units to 
the overhead lines. All dallies shall be as per relevant IS and IS marked. 

(2) Th_e !..'I./ cal:)les foiiy bE, armoured or unarmourecl for transformers 
rated !es, than too: kVA a:nd shall be armored for transformers of 100 kV A 
and higher ratings'. ' "'• .. 

(3) The cables sh~il- ~~: ;p.rpperly clamped to the support without 
damaging the insulation. · · 

(4) A loop arrangement i;gaH .be made at the connecting end and laying 
';, of.cables-sha!rbe.!11 soofl Mrwaythat rain water does not enter.··· 

, . 
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83. Meters- (1) Meters shall be provided on the distributjPn transformer (LV 
side) for energy audit purposes of the corresponding,t:V network . . 
(2) The installation of meters shall be in cor,i:l~ance to the Central 
Electricity Authority (Installation and OperatiOfl of Meters) Regulations, 
2006. I 

I 
84. Reactive Compensation- (1) Whereihe power factor is low, reactive 

compensation shall be provided on t~t!' distribution transformers by fixed 
or automatic switched type capacitorst>f adequate rating. 

/ 

(2) In case of fixed capacitors it shall be ensured that the rating of the 
capacitors is such as to prevent over compensation during off peak 
period. · 

(3) In cases where loads fluctuate very fast, a suitable dynamic 
compensation like' static compensator (STATCOM)/ thyristor switched 
capacitors shall be ,considered. · 

(4) In loads which are rich in harmonics, suitable harmonics filters or de-
tuned filter banks shall be considered. · 

CHAPTERV 

TECHNICAL STANDARDS FOR CONSTRUCTION OF ELECTRIC LINES 

85. The Technical Standards for construction of Electric Lines are covered in 
following two parts: 

86. 

328581/10-13 

Part- A: Electric Lines (66 kV and above) 

Part - B: Electric Lines (33 kV and below) 

PART-A 

ELECTRIC LINES (66 KV AND ABOVE) 

General- (1) Whenever a new transmission line is planned and 
constructed, the Owner shall ensure that the proposed new installation is 
compatible with the existing power system and is suitable for becoming, 
on commissioning, a natural and integral part of the power system. The 
overall performance and output as well as detailed operating 
characteristics and specifications of the installation shall conform to the 
rest of the power system i.e. the design and construction features shall be 
compatible with the system to which the new installation will be 
connected. 

(2) The Owner shall ensure tie-up arrangements which are necessjtated 
by the proposed installation and which must be carried out simultaneously 
by other entities before the new installation is commissioned and 
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connected ',Jo the power system. The owner connecting his new 
installation s;~a.11 abide by the Central Electricity Authority (Technical 
Standards for e{)>:1nectivity to the Grid) Regulations, 2007. 

',' ,, 
(3) The transmiS~ion line shall be designed and constructed to give a 
life of not less man 3$\vears. 

87. Transmission System-\:1) The transmission system shall be planned in 
an integrated manner and·. optimized considering the total network under 
central transmission utility ((.. ~TU) and state transmission utility (STU). 

· (2) The adequacy of the trans,'Tiission system shall be tested for one or 
more load generation scenario~ comprising of peak and off peak 
conditions in summer, winter and ma,nsoorn seasons. 

(3) Right of way for transmission .lines sliall be optimized keeping in 
view the corridor requirement for !tie tiuture by adopting suitable 
alternative of multi-circuit or multi-voltage lines as applicable. 

88. !Routing of Transmission Line- The transmission line route shall be 
selected keeping in view the following: 

(1) Routing of a transmission line through, protected or reserved forest 
shall be avoided. In case it is not possible to. completely avoid the forests 
or areas having large trees, keeping in view the overall economy, the 
route shall be aligned in such a way that ct./tting of trees is minimum. 
Routing of a transmission line through National Parks or Wild Life 
sanctuaries should also be avoided. 

(2) Restricted areas l;,Uch as civil and military airfields shall be avoided. 
Care shall also be taken to avoid aircraft landing approaches. 

(3) The line routing should avoid large habitations, and densely 
populated areas. 

(4) It shall be ensured that all statutory requirements stipulated under 
Forest Conservation Act, Wild Life Protection Act, Archeo,logical Survey 
Act and other Acts/Rules/Laws, as may be applicable, are complied with. 

(5) The Owner shall arrange all required consents and approvals 
including those from Power and Telecommunication Co-ordination 
Committee (PTCC), and for civil aviation, road, river, rail, canal or power 
line crossings, way leaves and environmental & forest clearances etc. 
from the concerned authorities/agencies. 

(6) Right of way and way leave clearance shall be arranged by the 
Owner in accordance with the requirements of construction. 
Compensation for right of way & way leaves shall be given as per 
applicable law, rules & regulations, guidelines and directives of local 
administrative and revenue authorities. 
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89. Design and Construction of Transmission Lines 

(1) Salient technical particulars and requirements of transmission 
lines 

(a) Electrical Design Parameters of the Transmission Lines 

(i) The electrical design parameters of the transmission lines for 
altitude upto 1000 m above mean sea level (MSL) shall be as 
indicated in Table 16 below: 

Table 16 

Parameter 66 132 220 400 765 500 
kV kV kV kV kV kV 
AC AC AC AC AC DC 

Nominal voltage 66 132 220 400 765 500 
(kV\ 
Highest system 72.5 145 245 420 800 525 
voltaae (kV) 
Full wave impulse 325 650 1050 1550 2400 1800 
withstand voltage 
(1.2/50 micro sec.) 
(kV--ak) 
Power frequency 140 275 460 680 830 -
withstand voltage 
under dry condition 
(kVrms) 
Switching surge - - - 1050 1550 1000 
withstand voltage 
under wet condition 
(kVrms) 
Minimum corona - - 156 320 510 550 
extinction voltage 
under dry condition 
{kV rms phase to 
earth) 
Maximum radio - - 1000 1000 1000 1000 

interference voltage '2 
{micro volts) at 1 at at at ,V/cm 
MHz for phase to 156kV 267kV 510kV conductor 

earth voltage surface 

of ... kV under dry iradient 

condition 

{ii) For the transmission lines at altitudes higher than 1000 m 
above MSL, basic insulation level, impulse & switching surge 
withstand voltage requirements shall be kept higher than those 
indicated in Table 16 as per relevant standards and practices. 
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(iii) The AC transmission lines shall be transposed, if required 
depending upon the length of the line, in approximately three 
equal parts. 

(b) Conductor 

(i) The co·nductor of appropriate size shall be selected considering 
power flow requirements and other system considerations in 
consultation with neighbouring transmission and generation 
utilities. For transmission lines of 400 kV or higher voltage 
class, bundle conductors (minimum two conductors per phase 
for 400 kV AC and four conductors per phase for 500 kV DC 
and 765 kV AC) shall be used for satisfactory performance of 
transmission lines from corona and interference aspects. 

(ii) The conductors may be of type aluminium conductor steel 
reinforced (ACSR), all aluminium alloy conductor (,o..AAC} or 
other new technology conductors conforming tt, relevant IS or 
IEC or other international standards and sp,1cifications 
depending on system requirements. 

(c) Earthwire- The earthwire of appropriate size to cat,,ff to predicted 
and design fault currents and lightning shall be used. The earthwire 
shall be either of galvanized stranded steel (GSS) or alternatively 
ACSR or AACSR conductor type. Optical fibre ground wires may 
also be used as earthwire. Other new technology earthwires 
conforming to international standards and specifications may also be 
used. Generally, one earthwire shall be used for transmission lines 
upto 220 kV and two earthwires shall be used for transmission lines 
of 400 kV and higher voltage classes. 

(d) Towers 

(i) General- (A) The towers shall be self-supporting lattice steel 
type and shall be a fully galvanised structure. Alternatively, 
guyed or pole structure towers may also be used. • 

(B) Type of towers, design and ruling span, wind & weight 
spans, extension and truncation provisions etc. shall be 
selected by the Owner as per prudent utility practices. 

(C) Live- metal clearances, mid-span clearance, shielding 
angle etc. shall be decided as per prudent utility practices 
following applicable standards and codes and keeping in view 
electrical system parameters and requirements, line altitude 
and other service conditions and factors. 

(D) Ground clearance shall be as per requirements of Central 
Electricity Authority (Measures relating to Safety and Electricity 
Supply) Regulations as and when these are notified by the 
Authority. 



['ll'T III-~ 4] 

(ii) Design of towers 

The following specify. the minimum requirements for design of 
towers. The Owner may adopt any additional loading or design 
criteria for ensuring reliability of the line, if so desired and/ or 
deemed necessary. 

(A) The towers shall be designed to meet all design 
requirements and design criteria stipulated in latest revision of 
relevant IS or IEC standards, considering wind loading 
corresponding to applicable wind zone for the transmission line 
as per relevant IS. 

(B) The towers shall also be designed for appropriate snow or 
ice loads, if applicable. 

(C) The loads at conductor and earthwire points under different 
loading conditions viz. reliability conditions (normal condition), 
security conditions (broken wire condition), safety conditions, 
anti-cascading condition etc. (as per relevant IS or IEC 
Stand,;irds) considering various combinations of design 
temperatures, wind and snow loads shall be calculated and 
tower designs developed accordingly. 

(D) Reliability level- 1 corresponding to 50 year return period 
design loads due to wind as per relevant IS shall be considered 
for design of towers for transmission_ lines upto 400 kV. For 
higher voltage level transmission lines, reliability level-2 
corresponding to 150 year return period wind loads shall be 
considered. Triple and quadruple circuit towers and towers with 
more than two sub- conductors per phase upto 400 kV shall be 
designed corresponding to the reliability level- 2 (150 year 
return period). 

(E) Normal towers shall be prototype tested as per relevant IS. 
It may not be mandatory to have prototype testing of tall river 
crossing towers and other special towers designed for reliability 
level- 3 (500 year return period). 

(iii) Materials 

Mild steel and high tensile steel sections of tested quality in 
conformity with relevant IS shall be generally used in towers 
and their extensions. Other equivalent grade of structural steel 
angle sections and plates conforming to International Standards 
may also be used. Fasteners, bolts and nuts shall be generally 
as per relevant IS. 

IOI 
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(iv) Tower fabrication 

Tower fabrication shall generally conform to relevant IS. Tower 
parts shall be galvanized as per relevan• IS. 

(v) Tower accessories- (A) Various tower accessories viz. danger 
plates, number plates, phase plates, circuit plates, anti-climbing 
devices, bird guards etc. shall be provided conforming to 
relevant IS. 

(B) Remedial measures shall be taken by the Owner to put 
spike type Bird guards on the Upper (tie members), Lower main 
members and also on Plan bracings in the barrel of the tower at 
all the cross arm levels to prevent birds from making nests. This 
measure will also help to improve the performance and 
availability of the system. 

(vi) Earthing 

Each tower shall be earthed such that tower footing resistance 
does not exceed 10 ohms. Pipe type or Counterpoise type 
earthing shall be provided in accordance with relevant IS. 

(vii) Aviation requirements and warning signals_ 

Day and/or night visual aids and markers for denoting 
transmission line or structures as per requirements of 
Directorate of Flight Safety or relevant IS or ICAO (International 
Civil Aviation Organisation) shall be provided. 

(e) Foundations 

(i) Depending upon soil and site conditions, economy and 
feasibility of construction at site, appropriate type of foundations 
(viz. open cast, pile, well or other alternative types) shall be 
considered for transmission line towers. 

(ii) The design of foundations shall be as per applicable Indian 
Standards and Codes. Structural design of foundations shall be 
done by limit state method with minimum overload factor as 1.1. 
The minimum factor of safety for design of pile or well 
foundations shall be 2.5. 

(iii) The cement concrete used for the foundations shall be 
generally as per relevant JS. 
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(f) Insulators, Insulator Strings and Hardware Fittings 

(i) Requisite type of suspension and tension insulator strings with 
disc insulato~ or long rod insulators offering equivalent 
R~rformance shall be used. Number of insulators and creepage 
ilistance shall be selected based on electrical system 
parameters and requirements taking into account other factors 
and conditions viz. line altitude, expected environmental and 
pollution conditions etc. However, for critical locations with high 
pollution level, antifog type insulators or polymer insulators may 
be used for better performance. For voltage levels upto 400kV, 
specific creepage distance shall be selected from Table 12 at 
Regulation 43 based on the site requirement. For 765kV, 
specific creepage distance shall be decided judiciously by the 
Owner. 

(ii) Insulators shall generally conform to relevant IS or IEC 
standards. Polymer or composite insulators conforming to 
relevant IEC or other international standards may also be used. 
Insulators for HVDC lines shall be of anti-fog type having 
sacrificial zinc sleeve. These shall generally conform to relevant 
IEC standard. 

(iii) Insulator and insulator string rating shall be selected such that: 

(A) under ultimate design wind loading conditions, the load 
on insulator string shall not exceed 70 % of its selected rating; 

(B) under everyday temperature and no wind conditions, the 
load on insulator string shall not exceed 25% of its selected 
rating. 

(iv) Insulator strings shall be complete with all required hardware 
fittings. The fittings shall generally conform to relevant IS. 

(g) Accessories for Conductor and Earthwire- The accessories required 
for the conductor and earthwire viz. mid-span compression joints, 
repair sleeve, T-connector, flexible copper bond, vibration dampers, 
spacer or spacer-dampers, earthwire clamps etc. shall be used as 
suitable for type and size of conductor and earthwire used for the 
transmission line. The accessories shall generally conform to 
relevant IS. 

(2) Transmission line construction 

(a) Crossing of a transmission line with roads or a railway or a river or a 
power line or a telecommunication line shall be finalized as per 
applicable rules & regulations specified by the concerned authorities. 

103 
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(b) Clearances from ground, buildings, roads, power . lines, 
telecommunication lines etc. shall be provided in conformity with 
Central Electricity Authority (Measures Relating to Safety and 
Electricity Supply) Regulations as and when these are notified by the 
Authority. 

(c) Clearances from trees, forest clearanci! etc. shall be provided in 
accordance with Forest Conservation Act and guidelines issued by 
Ministry of Environment & Forests. 

(d) Normal design span for various voltage level transmission lines shall 
generally be as indicated in the Table 17 below: 

Table 17 

Voltage (kV) Normal span (metres) 

765 400,450 
400 400 
220 335,350,375 
132 315,325,335 
66 240,250,275 

(3) Service conditions 

(a) Equipment and material to be used in the transmission line shall be 
suitable for satisfactory continuous operation under tropical 
conditions as specified in the Table 18 below: 

Table 18 

Maximum ambient temperature (vC) As per meteorological or 
Minimum ambient temperature (uC) . climatological data published 
Relative humiditv (% range) by Indian Meteorological 
Maximum annual rainfall/snowfall Department 
(cm) 
Wind zone As per relevant IS 
Maximum wind velocity(m/sec) 
Altitude above mean sea level As per actual 
(metres) 

(b) For condition assessment of conductors, clamps, connectors, 
insulators etc., provision for on- line or off- line diagnostic tools and 
equipment shall be made. On- line tools shall include thermo-vision 
camera for detection of hot spots, and live line punctured insulator 
detector. Off- line tools shall include insulation resistance measuring 
instrument and contact resistance measuring instrument. Other 
necessary diagnostic equipment may be provided at the discretion of 
the Owner. 
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(4) Cables- Wherever construction of an overhead transmission line is 
. not possible due to space constraints or right- of- way problems etc., the 

Owner can use high voltage cables for transmission of power. 

(5) Applicable standards- · BIS or IEC or Equivalent. 

PART-B 

ELECTRIC LINES (33 KV AND BELOW) 

90. General- (1) The lines shall be constructed keeping in view the 
prime factors of safety as well as electrical and mechanical design 
considerations. 

(2) The Owner shall ensure tie-up arrangements which are necessitated 
by the proposed installation and which shall be carried out simultaneously 
by other entities before the new installation is commissioned and 
connected to the existing power system network. The Owner who is 
connecting his new instaUation has to abide by the Central Electricity 
Authority (Technical Standards for Connectivity to the Grid) Regulations, 
2007. 

91. Electrical Design Parameters of the Electric Lines- (1) The electrical 
design parameters of the electric lines for altitude upto 1000 m above 
MSL shall be as indicated in Table 19 below: 

3285 Gl/10-14 

Table 19 

Parameter 33 kV 22 kV 11 kV 0. 415 kV 
Nominal system voltage 33 22 11 0.415 
(kV) 
Highest system voltage 36 24 12 0.450 
(kV) 
System earthing Solidly Solidly Solidly Solidly 

earthed earthed earthed earthed 
system system svstem svstem 

Frequency (Hz) 50 50 50 50 

Lightning impulse 170 125 75 -
withstand voltaoe (kV-ak) 
Power frequency 75 50 28 3 
withstand voltage (kV nns) 
in dry condition 

(2) For the electric lines at altitudes higher than 1000 m above MSL, 
.. basic insulation level (BIL), impulse withstand voltage requirements shall 

-- be kept higher than those indicated in Table 19 as per relevant standards 
and practices. 

105 
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92. Construction of Electric Lines and Associated Equipment 

(1) The system shall be constructed so as tdensure: 

(a) voltage conditions are within permissible levels; 

.(b) improvement of reliability and security of power supply; 

(c) improvement in quality of supply; 

(d) adequate capacity for load growth for next 5 years. 

(2) Independent feeders shall be provided for essential loads of 5 MVA 
and above such as water works, hospitals, defence, railways, airports and 
other sensitive installations and for selected consumers on request. 

(3) Separate rural feeders for feeding irrigation load and domestic load 
shall normally be provided. 

(4) Composite lines (i.e. lines having different voltage levels) shall be 
adopted by the Owner as per requirement. 

93. Routing of Electric Lines- ( 1) The route of the electric line shall be as 
short as possible. 

(2) The routing of an electric line through protected and reserved forest 
shall be avoided. In case it is not possible to .completely avoid the forests 
or areas having large trees, keeping in view the overall economy, the 
route shall be aligned in such a way that cutting of trees is minimized. 

(3) The routing of an electric. line through National Parks and Wild Life 
Sanctuaries shall be avoided. 

(4) Restricted areas such as civil and military airfields shall be avoided. 
Care shall be taken to avoid aircraft landing approaches. 

(5) The 33 kV or 22 kV line route shall be such as to avoid large 
habitations, and densely populated areas. 

(6) The line shall normally avoid rough and difficult country side, and 
natural obstructions, fruit gardens, lakes, rivers etc. 

(7) The electric line shall normally not cross over educational institutes 
and cremation grounds. 

(8) The electric line shall be far off from slaughterhouses to prevent 
interruptions by bird hits. 



['11'1 III-19U6 4 J 

(9) The electric line shall be close to a road for approach during 
construction and ease of maintenance. 

(10) Angle points in the route shall be minimized. Rail.vay and road 
crossings shall be minimum on ,he line route and in case it is not possible 
to avoid the same the crossings at right angles shall be preferred bul the 
crossing shall be not less than 60 degrees in any case. 

(11) The Owner shall arrange all required consents/approvals including 
civil aviation, road, river, rail, canal, power line crossings and 
environmental and forest clearances etc. from the concerned authorities. 

(12) The Owner in accordance with the requirements of construction shall 
arrange right of way and way leave clearance .. Compensation for right of 
way and way leaves shall be given as per applicable law, rules and 
regulations, guidelines/directives of local administrative/revenue 
authorities. 

94. Design and Construction of Electric Lines- (1) The electric lines 
shall be designed and constructed complying with the requirements 
mentioned in this standard, applicable Indian Standards as well as other 
rules and regulations as per latest amendments. The design and 
construction of the electric lines shall be such that they perform their 
intended functions. 

(2) Extension of existing lines shall be carried out after ensuring that the 
limits of voltage variations on the lines are not exceeded. 

(3) The reliability and security of supply shall be improved by use of 
sectionalizers, auto re-closers, ring main units (RMUs) and fault passage 
indicators as per techno economic considerations. 

95. Supports (Poles and Towers)- (1) The supports shall be poles or 
narrow based lattice towers with fully galvanised structure as per site 
requirement. 

(2) Poles may be used for 33 kV, 22 kV, 11 kV and LT lines (lines below 
500 V) as per requirement. The poles shall be pre-cast concrete (PCC) 
pole, pre-stressed cement concrete (PSCC) pole, rolle_cl-steel joist, rail 
pole or steel tubular pole as required, provided PCC and PSCC poles 
shall not be used at cut-points and as end poles. 

(3) Poles shall conform to relevant IS as the case may be. 

(4) Concrete poles shall be preferred in plain areas. 

(5) In hilly areas appropriate snow or ice loading shall be considered for 
design of poles and towers. 

!07 
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(6) For locations involving long spans or higher clearances on account 
of crossing of power or communication lines or a railway line, specially 
designed poles/lattice towers may be used. 

(7) For angles of deviation of more than 10 degree, double pole 
structure shall be used. 

(8) The height of the pole above the ground level, length of pole below 
ground and working load shall be decided taking into consideration wind 
zone, terrain, topography, and the statutory clearances required to be 
maintained and these shall conform to relevant IS. 

96. Line Span- (1) Line span shall be decided taking into consideration 
topography, wind pressure, type of support, conductor configuration and 
ultimate tensile strength of conductor. 

(2) The span shall be within the range specified by IS. 

(3) Uniform span shall be maintained as fa; as possible between 
consecutive pole structures. 

(4) While constructing a line, if a road crossing occurs at mid span, then 
a pole shall be placed on one side of the road so as to avoid mid span at 
the road crossing. 

(5) While crossing another power line, the lower voltage line shall be 
underneath. The lower line shall normally not cross at mid span of the 
upper line. 

(6) While placing poles on high ground, shorter poles can be used while 
maintaining proper ground clearance at the middle of the span. 

(7) Poles shall normally not be placed along the edges or cuts or 
embankments of creeks and streams. 

(8) At all the places where the new line crosses over roads or another 
existing line, adequately earthed guard wire mesh below the line shall be 
provided to avoid the conductor of the new line falling over the areas 
below, in case of any break. In cases where the line passes below an 
existing line, the guard wire mesh shall be provided above the new line 
under construction. 

97. Erection of Poles- Erection of poles shall be carried out in accordance 
with the provisions of relevant IS. 

98. Factor of Safety- The supports shall be suitable for the wind loads as 
per relevant IS. The minimum factor of safety for supports shall be as per 
Central Electricity Authority (Measures Relating to Safety and Electricity 
Supply), Regulations as and when these are notified by the Authority. 
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99. Earthing of Poles- (1) All metallic supports shall be permanently and 
effectively earthed. The earthing arrangement shall conform to relevant 
IS. 

(2) Metal cross arms and insulator pins for PCC and PSCC poles shall 
be bonded together.and normally earthed at every pole for 33 kV or 22 kV 
or 11 kV lines and at every 5th pole for lines below 500 volts. 

(3) The support on each side of a road crossing, railway crossing or 
river crossing shall be earthed. 

(4) Normally coil earthing shall be provided except for locations 
involving railways, telegraph line, power line crossings and special 
structures where pipe/rod type earthing shall be provided. Whenever the 
electric lines pass close to a well or a permanently moist place, an earth 
should be provided in the well or the marshy place and connected to the 
electric line pole. 

(5) All steel poles on which switches, transformers, fuses etc. are 
mounted shall be earthed. 

(6) All poles above 650 volts, irrespective of inhabited areas, shall be 
earthed. For poles below 650 V guarding with continuous earth-wire shall 
be provided invariably, connected to earth at three equidistant points in 
one km. 

100. Stay Arrangements- (1) To prevent tilting of a pole from its normal 
position due to abnormal wind pressure and deviation of alignment, the 
pole shall be kept in position by stays. The stays shall be provided at: 

(a) ~ngle locations; 

(b) dead end locations; 

(c) tee off points; 

(d) steep gradient locations; 

(e) cut- point; 

(f) along the straight run at minimum two locations in 1 km. 

(2) Galvanized iron stay wires and stay rods of adequate size shall be 
used. The individual wire used to form "stranded stay-wire" shall have a 
minimum tensile strength complying with relevant IS. For double pole 
structure, four stays along the line, two in each direction and two stays 
along the bisection of the angle of deviation or as required depending on 
the angle of deviation shall be provided. 

(3) When two or more stays are provided on the same pole, each stay 
shall be grouted entirely separate from the other. · 

JO') 



110 

• 

• 

THE GAZETTE OF INDIA : EXTRAORDINARY [PART III-SEC. 4] 

(4) The angle between the pole and stay wire shall be about 45 degrees 
and in no case it shall be less than 30 degrees. · 

(5) Stays shall be anchored either by providing base plates, angle iron 
or rail. 

(6) Stay wires shall be connected to the pole with a Porcelain Guy 
Strain Insulator. · The standard Guy Strain insulators shall be as per 
relevant IS. The Porcelain insulator shall be inserted in the stay wire at a 
height of minimum 3 m vertically above the ground level. The strain 
insulators shall be free from defects, thoroughly vitrified and smoothly 
glazed. 

(7) Wooden insulators shall not be used for stay/guy wire. 

101. Protective Guard- Guard wire shall be used where an overhead line 
crosses or is in proximity to any telecommunication line or any other 
overhead line and in populated localities. Every guard wire shall be 
connected to earth wherever its electrical continuity is broken. The 
minimum factor of safety for stay wires, guard and bearer wires shall not 
be less than 2.5 based on ultimate strength of the wire. 

102. Anti Climbing Devices- Anti climbing devices shall be provided on the 
supports. For this purpose barbed wire conforming to relevant IS for a 
vertical distance of 30 to 40 cm. at a height of 3.5 to 4 meters from ground 
level or clamps with protruding spikes at a height of 3 to 4 meter shall be 
used. 

103. Danger Plates- Danger Plates shall be provided on electric lines in 
accordance with Central Electricity Authority (Measures Relating to Safety 
and Electricity Supply), Regulations as and when these are notified by 
the Authority. 

101J. Insulators, Insulator Strings and Hardware Fittings- (1) Pin insulators 
shall generally be used on the straight stretch of a line. The pin insulators 
shall conform to relevant IS. The pin insulators may be used on lines up to 
33 kV voltage level. The pin insulator shall consist of a single piece of 
porcelain mounted rigidly on a supporting structure on a pin. 

(2) Shackle insulators shall be used in lines below 500 volts and these 
shall conform to IS. Strap type fittings shall be used for a dead end 
location, while U-clamp fittings shall be used at tangent locations . 

(3) Requisite type of suspension and tension insulator strings with disc 
insulators or long rod insulators offering equivalent performance shall be 
used on 33 kV or 22 kV or 11 kV lines. The number of insulators and 
creepage distance shall be selected based on electrical system 
parameters taking into account altitude of site, expected environmental 
and pollution conditions etc. For critical locations with high pollution level, 
anti-fog type insulators or polymer insulators may be used for better 
performance. The special coating on the insulators may be used as per 
requirement. 
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(4) Disc Porcelain insulators shall conform to relevant IS. Polymer/ 
composite insulators conforming to relevant IEC/ other International 
Standards may also be used. 

(5) Disc insulators shall be of Ball and Socket type or Tongue and 
Clevis type. 

(6) Insulator strings shall be complete with all required hardware fittings. 
The fittings shall conform to relevant IS. 

(7) Insulator and insulator string rating shall be selected such that: 

(a) Under ultimate design wind / snow loading conditions, the load on 
insulator string shall not exceed 70% of its selected rating. 

(b) Under everyday temperature and no wind/ snow conditions, the load 
on the insulator string shall not exceed 25% of its selected rating. 

(8) The insulation shall be designed to avoid excessive concentration of 
electrical stresses in any section or across leakage surfaces. 

105. Cross-Arms- Cross arms shall be provided in accordance with the 
requirement. In case, they are made of mild steel, the cross-arms and the 
clamps shall be hot dipped galvanized conforming to relevant IS, after 
completion of fabrication. Welding at site should be avoided as far as 
possible, in case welding becomes necessary, the joint shall be covered 
with cold galvanizing paint. 

106. Conductor- (1) The size of the conductor shall depend upon the 
voltage regulation, factor of safety, power to be transmitted, length of line, 
line voltage and mechanical strength desired. 

(2) Aluminum conductor steel reinforced (ACSR) or equivalent all 
aluminum alloy conductors (AAAC), all aluminum conductor (AAC), 
aluminum alloy conductor steel reinforced (AACSR) complying with 
relevant IS shall be used according to requirement. 

(3) Required accessories for conductor and earthwire viz. mid-span 
compression joints, repair sleeve,· T-connector, flexible copper bond, 
vibration dampers, spacer/ spacer-dampers, earthwire clamps etc. shall 
conform to relevant IS. 

(4) The configuration of conductors on the line can be triangular, 
horizontal or vertical depending upon the voltage level of the lines, terrain, 
right of way and clearances to be maintained. In case clearance from a 
building is difficult to secure, vertical arrangements of the conductor shall 
be adopted. 

Ill 
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(5) Suitable insulating paint shall preferably be provided on bare 
conductors in coastal areas to prevent corrosion as well as in power theft 
prone areas. 

107. LT Spacers- To avoid clashing and accidental mutual touching of bare 
overhead conductors on LT lines, spacers, which can be either spiral or 
composite shall be provided in between conductors at appropriate 
locations in different spans (particularly for lines having longer spans or 
lines having large sags encountering high winds). 

108. Cables- (1) Underground cables or aerial bunched cables (ABC) of 
adequate rating can also be used for supplying power. Cables shall 
conform to relevant Indian Standards. 

(2) PVC cables shall not be used in systems other than LT system. 

(3) Aerial bunched cables shall be used in the theft and accident-prone 
areas. 

(4) Direct burying of underground cables shall not be adopted except 
where cables enter and take off from a trench. 

(5) The underground cables shall be segregated by running in separate 
trenches or on separate racks. 

(6) The cable trenches shall be properly sloped so as to, drain freely ·any 
water, which may enter. 

(7) Cable trenches shall not be run through o•il rooms. 

(8) Cables shall not be laid directly on trench floor. 

(9) Adequate number of spare cores shall bl'l included in all control 
cables. 

109. Service Line- (1) The service line shall be provided with insulated 
conductor, armoured cable or underground cable. The service line shall 
have adequate margin to take care of load growth for at least five years. 

(2) Over head service connection shall be provided either through 
independent service connection or through L V box. No tapping of service 
line shall be permitted for supplying power to any other consumer. Feeder 
pillar-box shall be used for providing under ground service connection 
through cable to more than three or four consumers. 

(3) The supplier shall provide and maintain on the consumer's premises 
for the consumer's use a suitable earthed terminal in an accessible 
position at or near the point of commencement of supply in accordance 
with Central Electricity Authority (Measures Relating to Safety and 
Electricity Supply), Regulations as and when these are notified by the 
Authority. 
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(Li) The meters for the consumer connections shall be provided in 
accordance with the Central Electricity Authority (Installation and 
Operation of Meters) Regulations, 2006. 

110. Lightning Protection- (1)The surge arresters (SAs) shall be placed at 
the terminal points of the lines and also at the junction points of cables 
and bare overhead conductor lines. 

(2) For 33 kV, 22 kV and 11 kV lines, surge arresters having rated 
voltage of 30 kV,ms, 20 kVnns and 9 kVnns and discharge current rating of 
10 kA, 7.5 kA and 5 kA, complying with relevant IS, shall be used 
respectively. 

(3) The earthwire of appropriate size to take care of predicted/design 
fault currents and lightning complying with relevant IS shall be used. The 
earth wire shall be either of galvanized stranded steel (GSS) or 
alternatively ACSR/ AACSR conductor. 

(4) The earthing lead for the surge arrester shall not pass through any 
iron or steel pipe, but shall be taken directly to a separate earth electrode. 

111. Protection of 33 kV, 22 kV, 11 kV and LT System- (1)The protection 
scheme shall be finalized by the Owner based on prudent utility practice. 

(2) An earth leakage protective device shall be provided at consumer 
premises as per requirement of Central Electricity Authority (Measures 
Relating to Safety and Electricity Supply), Regulations as and when the_se 
are notified by the Authority. 

SCHEDULE- I 
[See Regulation 1 O (1 O)] 

List of Electrical Protection Functions for Thermal 
Generating Units 

1. Generator 

113 
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SI. Protection Function Remarks I 
No. ! 
(al Generator differential nrotection /87G\ ·---j 
(b) 100% stator earth fault protection For units of 100 MW and 

/64Gl above. 
(c) 95% stator earth fault protection For units less than 100 MW. 

/64G1) _________ __ ·- .. - ··-
(d) Standby stator earth fault protection 

(64G2) 

3285Gl/10--15 
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(e) Inter-turn fault protection (87TG) Applicable where split 
winding in Stator is provided 
and if six terminals are 
available. 

(f) Loss of field protection (40G) To be duplicated for 
units of 500 MW and 
above. 

(g) Negative phase sequence current 
orotection {46Gl 

(h) Low-forward power and Reverse Preferably 3-phase power 
power interlock for steam turb[ne relays shall be provided. 
generator (37/ 32G) Both the relays shall be 

duplicated for units of 500 
· MW and above. 

(i) Rotor earth fault protection - two \ 

staaes (64F1 /F2\ \ 

0) Definite time over-voltage protection \ 
\ 

159G\ ' 
(k) Generator under frequency protectio~' 

(81Gl 
(I) Over-fluxing protection for generator To be provided for units of 

(99G) 500 MW and above in 
duplicate. 

(m) Overload protection for generator 
/51Gl 

(n) Back- up impedance protection, 3 pole 
/21Gl 

(o) Overheating (winding and/ or bearing) Alarm only. 
{49G) 

·---

(p) Instantaneous and time delayed over 
current protection on high voltage side 
of excitation transformer (51) 

(q) Generator pole slipping protection 
(98Gl 

··-----·-·· -- --·· 

(r) Accidental back energisation 
orotection (50GDMl 

(s) Generator circuit breaker failure To be provided for GCB 
orotection (50ZGCBl scheme onlv. 

Note: In case digital multifunctional generator protection system (MGPS) 
is provided, the protection systems for generator shall be 
duplicated for units of 1 00MW and above. Each MGPS shall 
preferably be provided with individual inputs from CTs and VTs and 
connected to the independent set of hand-reset trip relays, such 
that one set is always available in case of testing and mal
operation of the other set. If the MGPS does not include any 
protection mentioned in the table above, separate discrete 
protection shall be provided for the same, The MGPS shall 
preferably have continuous self-monitoring and testing facilities. 

• 
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2. Ge.ierator Transformer 

SI. Protection Function Remarks 
No. 
(a} Overall differential protection (87OA) 
(b) Generator transformer differential 

orotection /87GT) for sinale ohase bank 
(c) Restricted earth fault protection for 

generator transformer (87NGT) 
(d) Over head line connection differential For 3 single phase 

protection (87L) banks, if 87L includes 
HV winding, separate 
87NGT is not 
mandatory. 

(e) Back- up earth fault protection on 
generator transformer HV neutral 
(51NGT) 

(f) Over-fluxing protection for generator To be duplicated for 
transformer (99GT) units of 500 MW and 

above. 
(g) Back- up non-directional over-current 

protection in all phases on HV side of 
i:ienerator transformer (51 GT) 

(h) Generator transformer oil temperature 
indicator (OTI) trip (49Q) and winding 
temoerature indicator {WTI) trio (49T) 

(i) Generator transformer Buchholz (63), 
Pressure relief valve (PRV)/ other 
mechanical protections 

G) Pole discrepancy protection of generator To be provided, if single 
transformer breaker (162) pole breakers are used. 

(k) Breaker failure protection of generator 
transformer breaker (50Z) 

(I) Start-up earth fault protection for LV and To be provided for GCB 
HV winding of generator transformer and scheme only. 
UATs (64T) 

3. Unit Auxiliary Transformer(s) 

SI. No. Protection Function 
a) Differential protection (87UAT) 
b LV back-uo earth fault orotection /51 NUAT) 
C LV restricted earth fault (87NUAT) 
d Back-up over-current protection (51UAT) 
e OTl(49Q) and WTI (49T) trip 

(fl Buchholz /63), PRV/ other mechanical orotections 
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4. Station- Transformer(s) 

SCHEDULE- II 
[See Regulation 12 (3)] 

Design Requirements for Ash Handling System 

A. Design Requirements for Ash Handling System of Pulverised Fuel 
Steam Generators 

1. The capacity of ash handling systems, as a percentage of maximum 
ash generated corresponding to firing of worst coal or lignite at 
BMCR, shall not be less than the following: 

(a) Fly ash system 
(i) ESP fly ash and chimney ash 
(ii) Air preheater ash 

(b) Bottom ash system 
(i) Furnace bottom ash 
(ii) Economiser ash 

90% 
5% 

25% 
5% 

2. Ash removal rate shall meet the following criteria: 

(a) Fly ash system 

(b) Bottom ash system 

8 hour collection in 6 hours 

intermittently once or twice in 
a shift for jet pump system; 

Continuous for submerged 
scrapper conveyer system 
and dry system. 
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3. Ash handling system shall have the provision for following standby 
arrangement: 

(a) Bottom ash - 100% standby for jet pumps 
system 

(b) Ffy ash system 

or 
100% standby for submerged 
scrapper conveyor (SSC) 

- 100% standby for vacuum pumps, 
collector tanks, wetting heads; 

- 100% . standby blowers for 
intermediate and storage silos; 

50% standby for air compressors to 
be used for transporting ash. 

(c) Ash slurry disposal - One pump stream as operating 
standby and one pump stream as 
maintenance standby for wet slurry 
system; 

- One standby stream for high 
concentration slurry system. 

B. Design Requirements for Ash Handling System of Fluidised Bed 
Steam Generators 

1. The capacity of ash handling systems, as a percentage of maximum 
ash generated corresponding to firing of worst coal or lignite at 
BMCR, shall not be less than the following: 

(a) Fly ash system 
(i) ESP fly ash and chimney ash 
(ii) Air preheater ash 

(b) Bottom ash system 
(i) Furnace bottom ash 
(ii) Economiser ash 

80% 
5% 

30-40% 
5% 

2. Ash removal rate shall meet the following criteria: 

(a) Fly ash system 

(b) Bottom ash system 

8 hour collection in 6 hours 

Continuous 
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3. Ash handling system shall have the provision for following standby 
arrangement: 

(a) Bottom ash - 100% standby for drag link chain 
conveyor system 

(b) Fly ash system - 100% standby for vacuum pumps, 
collector tanks, wetting heads; 

- 100% standby blowers for 
intermediate and storage silos; 

50% standby for air compressors to 
be used for transporting ash. 

(c) Ash slurry disposal - One pump stream as operating 
standby and one pump stream as 
maintenance standby for wet slurry 
system; 

- One standby stream for high 
concentration slurry system. 

SCHEDULE-Ill 
[See Regulation 33 (7)] 

The minimum Load for Continuous Operation for Various Types of 
Hydraulic Turbines 

SI. Type of turbine Minimum load for 
No. continuous operation 

(percent) 

(a) Pelton or Kaplan or Bulb 30 

(b) Deriaz 40 

(c) Francis 50 

(d) Propeller 85 
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• 
SCHEDULE- IV 

[See Regulation 37 (12) (f)] 

Minimum Protections to be provided for Hydro- electric Generating Units 

1. Generator 

SI. 
. 

Protection functic.ns Size of generatin I unit 
No. Small Medium Large 

(<10 (10-100 (> 100 
MVA) MVA) MVA) 

(a) Differential (87G) y y y 
b 95 % stator earth fault (64G1) y y y 
C 100 % stator earth fault (64G2) N y y 
d Backupimoec1ance(21G) N y y 
(e) Voltage controlled over current y N N 

(51) 
(f) Negative phase sequence y y y 

(46G) 
Ca) Loss of excitation (40G) y y y 
h) Reverse power (37/32G) y y y 
i) Pole sliPoina (98Gl N N y 
ii Stator overload ( 49S) y y y 
k) Over voltage (59G) y y y 
I) Under freauencv (81G) y y y 
m) Dead machine (27/50G) N N y 
n) Rotor earth fault (64R) y y y 

. 

Note: Y- Required; N- Not required. 

2. Excitation Transformer 

SI. Protection functions Size of generatin I unit 
No. Small Medium Large 

(< 10 (10-100 (> 100 
MVA) MVA) MVA) 

(a) Restricted earth fault (64) y y y 
(b) Instantaneous and IDMT over y y y 

current (50/ 51) 
(c) Winding temperature (49) y y y 

. 

Note: Y- Required. 
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3. Generator Transformer 

(a) Generator transformer differential protection (87T) 

(b) Restricted earth fault protection (64GT) 

(c) IDMT over current protection (51) 

(d) Neutral grounding back-up earth fault protection (51 NGT) 

(e) Over head line connection differential protection (87L) 

(f) Overfluxing protection (99GT) 

(g) Monitoring of Insulation of low voltage bushing (59T) 

(h) Buchholtz relay (63) 

(i) Winding temperature protection (49T) 

(j) Oil temperature protection (49) 

(k) Pressure relief valve (PRV) 

4. Generator and Generator Transformer 

(a) Overall differential protection (87OA) 

(b} Breaker Failure Protection (502) 

5. Unit Auxiliary Transformer 

(a) Restricted earth fault protection (64) 

(b) Instantaneous and IDMT over current protection on high voltage 
winding (50/51) 

(c) Neutral grounding back-up E/F protection (51NGT) 

(d) Winding temperature protection (49T) 

6. Station Auxiliary Transformer 

(a) Restricted earth fault protection (64) 

(b} Instantaneous and IDMT over current protection on high voltage 
winding (50/51) 

(c) Neutral grounding back-up earth fault protection (51 NGT) 

(d) Winding temperature protection (49T) 
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SCHEDULE-V 
[See Regulation 43 (4) (c)] 

Protection Details of Transmission Lines, Transformers, Reactors 
and Bus Bars · 

1. Transmission Line Protection 

SI. Protection 765 400 220kV 132 
No. kV kV kV or 

. 66kV 
(a) Main I- Distance protection y y y y 

(b) Main II- Distance protection y y YIN N 
or directional comparison 
protection or phase 
segregated line differential 
protection 

(c) Directional instantaneous y y 'Y' if both N 
definite 

.. 
time Main-I_& minimum 

(IDMT) type earth fault relay Main-II are 
distance 
protections 
otherwise 
'N' 

(d) Directional IDMT over N N 'Y' if Main- y 
current and earth fault back II is not 

up protection provided 
otherwise 
'N' 

(e) Two stage over voltage y y N N 
protection 

(f) Auto reclosing y y y y 
(Single (Single (Single (Three 
phase phase phase and phase) . and and three 

- three three phase) 
phase) phase) 

Note: (1) Y- Required; N- Not required; Y/N- Optional. 

(2) Transmission lines with distance protection shall, in general, 
have carrier aided inter-tripping or blocking feature. Separate 
cores of current transformer and voltage transformer shall bE;l 
used for Main-I and Main-II. 

3)~5' 4 tlr o ..- I & 

I 
__ _J. 
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2. Transformer Protection 

SI. Protection 765 400 220kV 66kV 
No. kV kV or 

132kV 
(a) Differential protection y y y y 

(b) Over fluxing protection y y y N 

(c) Restricted earth fault (REF) y y y y 
protection 

(d) Backup directional over y y y y 
current and earth fault 
protection (HV and LV side) 
or impedance protection 

(e) Buchholz, WTI and OTI (for y y ·Y y 
1 MVA and above), MOG 
with low oil level alarm, 
OSR for OL TC, PRD,.SA on 
both primary and secondary 
sides of transformers 
located outdoors and 
connected to over head 
lines 

(f) Tertiary winding protection y y y N 
(above 
100MVA 
ratinal 

(g) Over load alarm y y y N 
. 

Note: (1) Y- Required; N- Not required. 

(2) WTI- winding temperature indicator; OTI- oil temperature 
indicator; OL TC- on load tap changer; PRO- pressure 
relieve device; OSR- oil surge relay; MOG- magnetic oil 
gauge; SA- surge arrester. 

3. Reactor Protection 

SI. Protection 765kV 400kV 
No. 
(a) Differential protection y y 

(b) REF protection y y 

\ \ 
\ 

\ 
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(c) Reactor backup protection y y 
(impedance type or definite time 
over current (O/C) and earth fault 

. (E/F) protection) 

(d) Buchholz, WTI, OTI, MOG with low y y 
oil level alarm,. SA (if required) 

Note: (1) Y- Required. 

(2) WTI- winding temperature indicator; OTI- oil temperature 
indicator; MOG- magnetic oil gauge; SA- surge arrester. 

4. Bus Bar Protection and Local Breaker Backup Protection (breaker 
failure protection) 

Bus bar protection and local breaker backup protection shall be provided 
in 220kV and higher voltage interconnecting sub- stations as well as in all 
generating station switchyards. The bus bar protection scheme shall have 
provision for future expansion. 

SCHEDULE· VI 
(See Regulation 44) 

Technical Details of HVDC Terminals/ Stations 

1. System Studies- HVDC control parameters and equipment shall be 
designed by carrying out the following studies at different stages of the 
project: 

(a) 

(b) 

(c) 

(d) 

(e) 

(f) 

(g) 

(h) 

(i) 

(i) 

(k) 

('\ ,, 
3285 Gli10-17 

Main circuit parameters; 

Short circuit studies; 

Insulation co-ordination; 

AC and DC filter design, rating and performance; 

Reactive power studies, switching arrangement & logic; 

Temporary overvoltage; 

Transient oveiVoltage, surge arrester stress; 

Runback and run up studies; 

Sub- s•fnchronoue resonance (SSR) studies; 

AC breaker transi,mt recovery voltage (TRV) and rate of rise of 
rnco,;ery voltage (RRRV) studies; 

Overload study; 

AC ~~quiva!ent stud): 
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(m) DC switchgear requirements; 

(n) Load flow, stability, modulation and frequency controller design 
study; 

(o) 

(p) 

(q) 

(r) 

(s) 

(t) 

(u) 

(v) 

(w) 

(x) 

(y) 

(z) 

(za) 

(zb) 

Dynamic over voltage study; 

Electrical interface study; 

Reliability and availability study; 

Audible noise study; 

Loss calculation; 

Dynamic performance study (DPS); 

Studies for deciding operational logics/ sequences; 

Design of electrode line and its impact on de equipment; 

Appiication of VAR compensation equipment; 

Commutation failure and recovery study; 

Real time digital simulator (RTDS) studies; 

HVDC control and protection coordination study; 

Overall efficiency study; 

AC/ DC system interaction. 

2. HVDC Equipment- A typical HVDC station shall consist of the following 
main equipments: 

(a) Thyristor valves and its accessories e.g. damping and grading 
circuits, converter cooling system, etc.; 

(b) Converter transformers; 

(c) AC harmonic filters; 

(d) Smoothing reactors; 

(e) DC filters*; 

(f) AC filters; 

(gi Control and protection of AC and DC side; 

(h) Electrical :,nd mechanical auxiliaries; 

(i} Earth electrode station*; 

0) AC switchyard equipment; 

(k) DC switchyard equipment*; 

(I) Surge arresters; 

(m} Measuring instruments; 

(n) Communication system between converter stations (Optical/ PLCC). 

• Not applicable for back to back schemes. 
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3. Converter Station AC Yard 

(a) AC commutating bus equipment- The 400 kV AC circuit breakers, 
disconnectors, instrument transformers and other switchyard 
equipment shall be similar to that of the 400 kV equipment specified 
under Regulation 43. The bus rating shall be adopted according to 
the calculation considering single bus operation. The switching 
duties of the AC circuit breakers will be decided based on transient 
over voltage study, insulation co-ordination, AC filters and protection 
studies. 

(b) Dynamic over voltage limiter devices- Converters connected to 
relatively weak AC systems may cause dynamic over voltages 
(DOVs) during load rejection. The DOV limiter shall consist of 
parallel arrester elements connected phase to phase or phase to 
ground and designed to absorb the desired amount of energy during 
a system disturbance. The DOV limiter shall be coordinated with 
recovery of DC system following a disturbance. The requirements of 
surge arresters shall be based on the insulation co-ordination study 
in line with relevant standards. The arresters used shall be metal 
oxide (ZnO) type conforming to relevant standard. 

(c) AC harmonic filters and shunt compensation 

(i) The HVDC converter· generates harmonics during the 
conversion process and AC harmonic filters shall be used to 
limit ac voltage distortion due to harmonics to acceptable levels 
and also to meet the reactive power exchange requirements 
based on the studies carried out. 

(ii) The AC harmonic filters shall be switched in and out by circuit 
breakers. Based on the studies, the reactive power requirement 
for the terminal and bank or sub-bank size shall be determined 
such that reactive power exchange with the AC bus shall 
remain within specified limits. Suitable redundancy shall be 
provided in the sub-bank filters to avoid reduction of 
transmission capacity of the station due to outage of any 
particular sub-bank for maintenance. 

(iii) The main filter equipments namely capacitors, reactors and 
resistors shall comply with the requirements of IEC or CIGRE 
(International Council for Large Electric Systems, France) 
standards, or IS as follows: 

(A) Capacitors 

(B) Reactors 

(C) Resistors 

IEC 60871-3; 

IEC 60289; 

CIGRE WG 1430 1999. 

125 



126 THE GAZETTE OF INDIA : EXTRAORDINARY [PART Ill-SEC. 4] 

(iv) Dynamic compensation: If required, dynamic compensation in 
the form of static compensator (STATCOM), static var 
compensator (SVC), thyristor controlled series capacitor 
(TCSC) etc. may be used to improve stability during AC system 
transient faults. The requirement of dynamic compensation and 
the rating shall be derived from the studies. 

(v) Shunt Reactor Banks: Shunt reactors of suitable size shall be 
provided to meet reactive power exchange requirements 
derived from the studies. The shunt reactor shall be oil filled 
and can be switched in or out by a circuit breaker. The shunt 
reactor shall conform to relevant standard. The shunt reactor 
shall be covered under automatic switching under the reactive 
power control strategy. 

(d) Power line carrier (FLC) filtering- PLC filters shall be installed 
close to converter transformers to mitigate high frequency harmonic 
currents generated during thyristor switching. 

(e) Converter transformers 

(i) The converter transformers shall be single phase two winding 
or three winding units which shall be decided by size and 
transportation limitations. The transformers shall comply with 
the requirements of relevant standards. The maximum flux 
density in any part of the core and yoke at the rated MVA, 
voltage and frequency shall be such that under 10% continuous 
over voltage condition it does not exceed 1.9 Tesla. The 
maximum temperature rises of oil and winding shall be 40°C 
and 45°c respectively over an ambient temperature of the 
terminal where the equipment are installed and operated. 

(ii) The insulation level for the transformer AC (line side) windings 
and bushings shall be as given at Regulation 43 and insulation 
levels of the valve side windings shall be determined in 
accordance with studies. The impedance of the transformer 
shall be determined in accordance with studies and variations in 
impedance shall be as per requirements of relevant standards. 

(iii) Converter transformers shall be equipped with on load tap 
changer (OL TC) mechanism and metal oxide varistor (MOV) 
devices shall be provided between tap leads of the OL TC. The 
OL TC tap steps shall be determined in accordance with the 
operating strategy of both the converters. 

(iv) The requirements of soak pits and firewalls shall be in line with 
Regulation 43. 
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(f) Thyristor valves 

(i) The thyristor valves, used for converting AC to DC or vice 
versa, shall be complete with associated auxiliaries and cooling 
system. A twelve pulse scheme shall be used and each twelve 
pulse thyristor valve shall comprise of several thyristor valve 
modules in series. Each module shall consist of thyristor, 
electronic firing system complete with individual thyristor over 
voltage and over current protection, break over diode firing/ 
protective firing, thyristor control, protection, monitoring and 
damping, auxiliary power, valve reactors and voltage grading 
circuit. The thyristor valve assembly shall be tested as per 
relevant standards. 

(ii) The thyristor valves shall be water cooled, air insulated and 
indoor type. The valves shall be either suspended type or floor 
mounted type depending upon the operating DC voltage and 
seismic requirements. 

(iii) The thyristor valve cooling system shall use de-ionized water 
circulated in a closed cycle. The cooling unit shall comprise of a 
de-ionizer, expansion vessel, conductivity, flow and 
temperature sensors, mechanical filters, etc. Adequate 
redundancies shall be provided. Necessary control and 
monitoring including tripping of the HVDC system in case of 
cooling system failure shall be provided. 

(iv) The valves shail be placed in the valve hall which shall have a 
positive pressure over atmospheric pressure and humidity 
control feature. The pressurization will be maintained by 
ventilation system. The valve hall shall have fire and early 
smoke detection system. 

4. Converter Station DC Yard 

(a) The DC yard comprises equipment such as HVDC bushings, 
smoothing reactors, DC filters, DC current and voltage measuring 
instruments and switchgear. 

(b) The creepage distance for DC yard and other areas shall be 
maintained as indicated below: 

Insulator type Under light Under heavy 
oollution oollution 

Indoor porcelain or composite 20mm/KV 20mm/KV 
insulators for valve hall and indoor 
smoothing reactor area 

Indoor DC yard (other than NA 30mm/KV 
smoothing reactor) 
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Outdoor porcelain insulators or · 50 mm/kV 60 mm/kV 
bushings 

Outdoor composite insulators or 50 mm/kV 50mm/kV 
bushings 

(c) DC wall bushing- DC wall bushings, used for electrical connection 
. between the equipment inside the valve hall and the outdoor DC 
yard shall be of polymer housing as per relevant standards. 

(d) Smoothing Reactor- The smoothing reactor shall be of oil filled or 
air core type depending upon techno-economic considerations. The 
reactors shall generally comply with relevant standards and shall 
also have been subjected to DC tests as per their application. 

(e) DC Voltage and Current Measuring Devices- The DC voltage 
measuring equipment shall be installed at each pole. The DC 
measuring equipment at pole and neutral bus shall be suitably 
located based on the control philosophy and different protection 
zones such that complete pole and neutral equipment are protected. 

(f) DC Filters- DC harmonic filters shall be provided in DC yard to limit 
harmonic voltages present on the DC lines (pole lines and electrode 
lines). 

5. Control and Protection 

(a) Control 

i) DC converter terminals shall be either manned by operator or 
controlled by remote operation of SCA.QA system. The control 
system hierarchy shall be as follows: 

.(A) Bipole Control; 
(B) Pole Control; 
(C) Converter control; 
(D) Valve control. 

ii) The HVDC Bipole shall have control features including but not 
limited to the following: 

(A) Reactive power controller; 
(B) · Current and power controller; 
(C) Frequency controller; 
(D) Power modulator, pole power compensation; 
(E) Sub synchronous resonance damping controller; 
(F) Load frequency controller (LFC); 
(G) Current margin controller; 
(H) Excessive reactive power consumption controiler; 



(I ) AC system stability function, such as power swing damping 
function. 

iii) The pole control, converter control, and valve control modules 
shall also be provided. 

(b) Protection 

i) HVDC system protection shall consist of two parts: 

(A) AC side protection 

AC side protection function shall cover the zone for 
converter transformer, AC filters, shunt capacitors, shunt 
reactors, and busbars. These protections shall generally 
follow the same philosophy as in a typical substation i.e. 
detection of fault by relay and tripping of circuit breaker. 

(B) DC side protection 

DC side protection covers the zones consisting of the 
valve hall, DC switchyard including smoothing reactor and 
DC filters, DC line, electrode line and ground electrode. 
The protection equipment shall be designed to be fail safe 
and shall ensure high security to avoid mal-operation/ 
unwanted shutdown due to protection equipment failures. 

ii) Each protection system shall have two identical independent 
electrical and mechanir:al systems with following protections. 

(A) Converter differential protection; 
(B) DC over current protection; 
(C) DC differential protection; 
(D) AC conductor ground fault protection; 
(E) Commutation failure protection; 
(F) DC filter protection (not applicable for back to back 

schemes); 
(G) DC smoothing reactor protection; 
(H) DC line ground fault protection; 

, (I ) DC line differential protection; 
(J) DC under voltage/ over voltage protection; 
K) Electrode line monitoring and protection. 

(c) Software based controls and protection shall be used to permit 
flexibility in effecting modifications at a later date. Protection and 
controls shall be duplicated for reliability. Protection shall be 
provided by numerical relays to suit the requirements of reliability 
and fast controllability of the HVDC system. Operation of the HVDC 
bipole system shall be possible in the following modes: 

(i) Balanced/ unbalanced bipolar operation; 
(ii) Monopolar operation with metallic retur:;: 
(iii) Monopoiar operation wit!> grc:md oper·,mon; 
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(iv) Reduced voltage operation; 
(v) Power reversal mode. 

[PART 11[-SEC. 4] 

(d) The 'Sequence of events' recorder, transient fault _recorder, on-line 
DC Line fault locator, GPS system, visual display system, operator 
control protection and monitoring system shall be a part of the HVDC 
system. 

6. Telecommunication- For smooth operation of the HVDC system, 
communication network with high reliability and availability shall be 
provided for transmission of control and protection signals between the 
two HVDC terminals. The communication system shall be through optical 
fibers, PLCC or both. 

7. Electrode 

(a) The earth electrode station shall be connected to the terminal by 
means of an overhead transmission line. The earth electrode shall 
be located approximately 25 km (radial distance) away-from the 
converter station. It shall be designed to operate continuously at 
nominal load and overload as per the requirement. 

(b) The earth electrode station shall have sub-electrodes. The maximum 
current density at the sub-electrode surface, i.e. the boundary 
·between backfill (coke) and soil shall not exceed 0.5 A/rn2 in clay 
soils. The number of sub-electrodes shall be determined considEiring 
that 30% of the sub-electrodes are not available. The amp hour 
rating for earth electrode shall be selected based on the study for 
duration of earth electrode current ·and the service life of the earth 
electrode station. 

(c) Each ground electrode shall have a resistance of less than or ~ual 
to 0.3 ohm (both working as an anode and cathode) at 50 C 
ambient temperature. 

(d) Touch voltage (V1)- The touch voltage between any grounded 
metallic object in the electrode station {including the connection to 
the overhead electrode line) and any point in the soil which can be 
touched by a person simultaneously shall not exceed 40 V when the 
electrode is operating at the 5 sec overload rating. 

(e} Step Voltage (V8)· The step voltage at ground level above the 
ground electrode when the electrode is operating at the temporary _ 
overload rating-$hall not exceed (Vs)= 5.0 + 0.03ps, where psis the 
minimum local soH surface resistivity in ohm-m. 

(f) The above values of resistance, touch and step voltages would 
depend on the actual geophysical characteristics of the soil at the 
place where the electrode station is located. Suitable mitigation 
measures shall have to be adopted in case the site has high 
resistivity. 

AMARJEET SINGH, Secy. 
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~ i$ ~ ~ ~ ci":m Slfli4f.l4i 'T'1 Wif 3ff'IITTffi ~ <}; fi:lv 

fl .;_tRJ c1 ~ I 

(3) ~ fu,Q" aN "~ 3Q,f<h<, 3fi"{ 1,101181.ui .:r:m ~ ~. f<:lfe:14.;.ii 

JW merr ~.m qi] 3\cj,'..tl<'fri crtir1 

(4) f<r<gf ~ 3W f<l-wr ~ ciii g..511$'1 f.lHffiRlc1 it f.'!<l"<'I" JfQ<ITT.3it ,, _,;,,.,-
(4>") &><iZl.u ~ ~ ~ 4iT ~ !Jti Q-ili<'1i1) fc'lfel<JJ! -

2006; 

(<if) 4i.-t'l4 fw¥r u1ri'1<fi{• 1 ('RB i$ {i,il@<-1 i$ fi:lv c1q,cf1& J!l<-l"qi") 

fcl\;!4Jf - 2007; 

'" 

• 



''" 
THE GAZETI'E OF INDIA , EXTRAORDll\ARY rP,,",- rn~~sc. 4J 

("JI) <lio•e'P-1 fuo/1 Rl%14iJJ<h 3!T<ITTT (<'l'r.$.3ITT.tl".l i:1U :mt iJi1" 'lt ~ 

fa'J"""'"""'' 
{Ul -H,iffel<i Rl\;t<11.l-l<F> 3WIT1l i.Rl 31W <& ~ <'rq ~ fus ~; 

cs.J ~4 ~ ~ cwm om fuwr ~ * ~ 3"CIT<r} 

fuQW-l ~ 3fR ;;r.r :J1'1" t. ~ ?;RT ~ f<f,1:r ';5ffl!; 

('<fl ihi{'l4 fclwr ~ {~ re 3fR: ~ ~ <Ii f.'IJfiOI, 
QiHi;'\c-1 Q'cf ~a1"1f "$ fc:J1J WW JITilS./.Fhcti~) f21Gi4J-l ~ 3fR: ::;rcr 

<1' ~ ;;m· ~ f$l;r ;,wj 3W; 

{U:) 4i.--tl4 ~ ~ (fl.ls~} f<1fc1<FH ~ 3ftt 31of ;/)" ~ 
i:;TU ~ fu;i;r ;;m:r; 

csl s,~ 3Q.fch{l ~3TT. urn 3fR: 1,10118141 <lil R."'1$<1, fc'!J.1'10: c{2IT 

qfrercri ~ oWfqi ~ WU art't f<f;i:r -.rcr <fH'kl ~ ~ 
(a:IT.d1T.) ii, .-Jifi<kldi {i,fch(Oi .:,!\"{ ~ <"RTT/<IT ml@ i:!1('[ .,io;\{l{fl<-1 

~ 3fi<:: ~JTT <Ii ~ ~I ~. Jictf1'¼14 ~ m 
~* <Fr JIT1l~~ nm :J1HJ\<1 ~ ~ t,; ~ m 
ti%at3-/i °M 3ft:.Mnll<1 .:t\1<1~4<1i<11.;11't <Jt ~ <Irr ~IT it, ~ ~ 
(m.m.) m ~3TT <31" JIT1lM<f\<11Q oWI, ~I 

(6) <'f31i ~- 1fTIT 3fR 3Qfch{1 <!>T ~- ,;nffr, ~-~ 3tR 
~ ~ ii, ~ ~ tR, f<lffil" 3fr:r 3Qf<I\{ ll~ii.l<hCJ'i <Ii ~ 
JWRl 'it ~ c.41Q4> <l-<1i8i€i 31W1IR!'1 <iidia,31 <Ii ~ ~I 

(7) 1%-o11$iil, ~:iii1Gh1 ~J . .wtw. 3qq;,01~ ~ <Ii fu 1Jtf.3IT$. 
(;;ia-Ofl4 ~l m <r.R".$.lR<. (<lfr'1':"{, RiM),11•1. ~l ~ <.!l't 

$<hi$<i'i cj;f 3q<fl•1 ~'tml 

(<l'i) <.11h1fclil> QJ:{101 <Ii 3r.p!R ~ fu>r, ~ ~ 3,~ 'rnf«<;r 3ffi 

c!f9 ~ (.:i!i.h'i~&'iH<'I) ffl tf ?<11 ~ ~ ~; 

{lll) q[:(4)-51<11 °@.:.11$<1 ~- aq,;;:flJ?: ~. sR'.T ~l'R:. Qi11M<1 ~3-R'f 

3ITT ~d1a1 ID<T tr ~. mlt 1J¥ a'i"cl )l"n:-1<1; 3Qf<l\{l <);- f.:n;r mtiJ 

clii" ~: 



' 

['11'1111-= 4] 

(<I") ~ -wi,r Jl'RfllT ~ ~ <)> g@E$'1, ~ c!W f.lJ-l'iol <'f 
-wffit'n <1<1><1l&i c\fal~@ t 

(9) (<1>) ~' qf{<i'l@01I <)> om<fr JJl.fl<".~JI c);- fc:!1r ~ ,;i1q)f.,'j$j l:f{ 

3TT'1rn«i .,...-u-m;IT <'lq ~ ~ .fl<t ~~ 'Jl'$" a,.:rcrr3TT c), ,HJJ<:J,<"'-1 'i.11 

~ "$i" qf(4)@<113ff <fiT ,HJ-l4~~ f.ltillli:ii-1 ,H{Okll· tr \fy,-

(i) nTQ' ~ 5c'QIC.o1 ~ 

(ii) ~ ~ 3c'Qii;,ii ~ 

(1ii) Qj\tjO[ ~ 3{\,: 5qlf;.q;_ 

• 2so ;Jl',m, 

100 t.m, 
220 fc5:<IT. 3fu ~ 

0rl ~. ~ JfR\lr ~. $.3,lf.l«:ll, i;RWJ <1:m qfl.d1c,1o-11 m ~ 

f<h414ii'll~ &i ~ "U"l@ '3T ~ c3t <Rio\'ii::R•1 ~ 3fu qf{4)>Jkll 'Pl' 

~ ~ l:f{ tt<AIQo1 ,;m:r ~ ;# dlc4t{h.1t "<m Q~i'1io1.A ;# tt~i4¢ ~I 

1JlITR'!'r cr-1" ~ ~ 3fu l1'Jffei \JGl44ici1-:rif1{ifclc;10H1 tr ~ ~ 3fu 
3'tt<H ~ cl, c;fi.=&q,<1 qf-(4)@<11 Jll.flc.:f('1 ..romf'r tr ~ <l>f ~ 3fl" 

""'' 
RTQ" ~ ~ ~ Q:,ffio1 ~ fi:11!" cl4\.,.,i$1 61!"14\ 

4. ctTTT \mffe ~ c), f.ia:ITor c);- fi;t:ci ct4i<-l'l'8i ~ f.1-a:;;r UR :JITTIT ii ,HJ-llfclllc'. 

,. 

t, 
tt"3fr Q"i!iR m cITQ" fcrq"rt 3c'QIC,i-1 ~ c);- fc.l-;;;r 1J<i> m:rT.-1"; 

<fiT«<'1T 41 kla.-11~;:.. .mm-ft, c:•-1 ~ ~; 

"JW ~ JIT"<TI'ircf clTQ" ~ :x~ ~; 

~"' <>.'<-""' \.;;-1¢.m.l ~°' w:mt=r cITCT fct"-qa 3c'Qii:ii-l ~I 
WT-4\" 

~ft rn ~ nr-r ~ .=w-i1a.,, ~ ~ f&Q 1Jcfi ~611o-l 

~i'ti~ <1<1>.fl$l ~ - (1) ~ 'i.11 Q•i-ltF• .mmfu'f an:r ~ 
3,i.lk;i-l ~ inf \s,511$'1 ih<fi" tr ¢JI" Q<-•a'lti (25) cTTff <)> Gil<kl<l>li'l m ~ 
~I iR, ~ .mmft:r ~ Jl'R 311$ . .ft. ~ .3fl'QITTi1" ~ <!if \%011$'1 

¢JI" tr i!>o, tizy; <!"tl'1 m "1l<ii-iihl<4 .il; fu t,TJIT1 

.(2) ~, Rli!J!i"1 «ft<l"~r <3r ~ <Fr •JOl<k11, 1tm il1" 5,.-:<4,;,j.-1, f.l<1>i'li'I <Ira 
cify;Cfllci <,;ciT, oRf ~ qzy.ft ¢l" foNCl"1 c);- W::8{ ii i.idii.1( 0 1 3fu cl<l" 

!39 
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J\'11<'1<1 (v.:r.3-IT.$.13 'Q"{i".) WU <17'I, ~ q,{1a{• fi<1 ~3it <lil m<'f.'f 

~ 3fR ~ ~ R i},<iZ1<1 ~ f<1<i~u1 -.nt cm.rl'r.f\'i".-.fr.l 3fR "{f;?.f 

~ f.l;ti,.u1 ti1-g (!Rr.ifr.f\'i".<.\'i".) <fi'l" ~ ~ ~JTT <!iT afr QT""1 ~I 

(3l ~ rn 

(-q;J ~ <!IT mw mm -q"{ <tqf.1- rn, qdm{01 3fR QC1 Ji~1<1<1 '1TI 'Ulfu 
i);" ~ R ~- -qMqr <ll':! •J• 1aa1 ~ 3fR ~ ~ R 
i},<iZ!<J ~ f.!zj~o1 oITt (fl'i".ifr.m.-.fr.) 3fR ~ ~ f.!zj~o1 citg 

{m.i:rr.m.-.fr.J <!IT~ <1l'l ~ t .,,Ria, o'lt;i" ~; 

(~) ~ ;;rf.l:, Ji'\"{ ~.m. ~ .31l'4TT«l" 3i-QIC.oi ~ ai1" i§;l$qi{, 

<'MklH ~ <Ira 3Qf-4i{'j aiT <tqf.1- rn 3Qf<li{ .ff 1 .fie{ ;$r ~ Ji'\"{ 

1. 5 .fie{ <!IT ~ -q"{ 85 trcftv ti" .,,Ria, ~ ~ I ~ '3Tf.'l,, i}, 

~ #, '~ rn 90 trc!'tv ti" .,,Rla, ~ ~I 1 lJJf.cl'r.l!. <'f<I> $i" 

~ <);- :;:;~_;fr. ~ 31l'UTfucr 32Qli".i-t M fJ;" ~ R <tqf.1- rn. 
qJia{O] 3fR QC1 Ji~t<'i<l i);" '~ ~ 3,QIC.<1 ~ i);" fu1J 'Ulfu 

rn" <f;'J" ~3it ail :,JijQl<'ioi <FtrJri ~ ~ ll311<loi -ii, fow
<tqf.1- rn ~m ~ 1J<f ~ 1g\Jlf.'lft~1'1 {3-IT.JR1".1J<J.I!.) 

"""" ., ~ -m ~ """' a;; '""' 
•· (<l'f) 3QN><.'l/Jr.11'r.it #, "zj JITTIYlfqi" ~- ~ J<izj~o1 1>TcJiTB" 

~ ~ m 'u'lli1 ~ li'r<l<1 ail w:ilar fu>i:!r ;,rwm cTTfc5 ~ 
~{frmti"Jf\ml;a~; 

(4) 5,IT, f.;r.:i ;it ~i?fri>, <ll(1i<HOI ;$r ~ i. ~ Wi•kl m.-m. <), 

.-1d'l•k1J\ tif<h{OJ <), ~ aaffta ~ ~I 31)ffi1Jt ~ ~ ~ al" 
\lJ-Hiu'ici 5Qf4>{i '<if w:ilar ~I zj <'f<I> ~ ~, ~ 3Qf4><.l ai1" U'<ll<'i4> 

-ii, ~ cf;'r 3HiN<l<licil ~ 3fRJm ~M 3Qf-<l\{, :si1ffilJ\ ~ $ it ~ 
~ fu;i;r ;;rn:i;i)"1 

(5) ~, 3qfai{i 3fR ~ {~ 3fR ffi:a<1i$i:. ~- tia•il~a ~ ifi'l" 
Ql$'Q" 3fR ~ 3Qf4>(1 -ii,~) 1)-;- ft':!<! Qo1<r>1 ~ ci[QJ\loi 60° ti" . .}. ti" 
~ t=i", 3TT<l'l"<l<fi ~ 3fR 'i11W JITTR'OT aiT ,;nmn., fcl;m ~I ~ 
mm, ~ 3fR {a-r•r Jll<ROT, ~ m=a-. J1d<l<1<1¾fl<;r, qi"'J\" if<>1,,1$s Jiw 
~- n11<1f.l<r> ~ ~- ~ 31TwTT ~ ~ am aiT<T c& ~rr.m <F 
3f.¥ITT" ~ <11QJ\loi, ~ fu1J 3oi<!iT U"<TTJT ~- a,1- fcJ.<,r !(f{UT 

<'i•ll<11{ ~ ffll ~ m ~ mm a't, Q'<"4R-ti 4iT fc!im afr ,;rm 

;it 1FTTJ'f ~ ~I 



(6) Y.~ fcl'w, ~ "iJTM 3Qfcf,{1 ~ ~ ~ ~ ~ '('fJ'q 

(.fr_"Q"q,.ift. ), $~<J.,""5 ~ (3'&".$1".) # (~ lJc!>R it,) * ~ ~ 
~ <l,- lMlJ qfl<1Jo1'1<1 3-ITiffel qf.tw<>M (<'l'r.1!'1>.$T.) <11 ¢..<i'iJGlrl ~ ~ 

"""""' 
(1J m q;i- ~- arq fcrwi" s,q1~ ~ m it,~ it, TMlJ~ 

ai kti.\sl cfq 't<lT<'f * '1:'l5IT ;,;rrir,rrr: 

(-..r) 8I_ ~ ~ c;'r.it <fil" {iW\il><'.cll, ~ it, ~ om:; ffi 'llT ~ 'i5 
3i'tf.~ ITT m mt'r ;,:rc;r (~<h<ItcA) ~ -.r;:r.:rr; 

cs.i m m: ~ 3fR 34f<l><i * qfl:<1$<1 <li" lMlJ tc;r, ·~ 3fR 
31<'« ffl ~ cf;'t ~; 

('cf) ~ f.'t4f,J401 cf;'t ~; 

(2) ~ it, fi:!lt t::mol * ~ <!\<I<!" <IE - ~ m f;.e.,,,c: 
3TTtTTfta" 31'R;m ~ ~ ~ ~ l);-~ ~ f;;,-,,~ fc'l-~ 

,<J..O"i<'Wl ~ 3We'!T3!T <liT \lw!R fu;;qr ~: 

(cf,) ~ <liT ~ ~ ~ ~ ~ er ~ <Fl" ~ WITJT 
~ <l1!TT t;['O'IJffi ;fl'r ¢.'1-zj .--<J..<'klJI <li'f JIT ~I 

<~1 ~ jQfcf,(i <l> 'l,1'11" Wfi.f m i), ftrv ~ 3its: ~ dl'r fldjfilct 

~ ~I ~ 3Qfcf,{i it, V.V--nm<f <);" ~ liffi'@. ~ 3fR 

3or$"-~ * R-TTT, j\-m ~ ~- t1affe:a ~ :ralrcl" ~ dl'r 
~<li1"~1 

(;J"f) fo'l3-<1\'BI\To:c1 cfi'I" m1W ~ <liT ~ i'l'i«t m ~ '1fl'r ~IT <liT 

~ ~ ,:im- ~:-

"' 



'" 

• 
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(i) ~ ~ <fit 3ffi'. 3TT?i<lT <ffi" ~ <l;".J1" ~ <};- ft':Rr <il<1<'ll<Ji{OI 

~ 3tlz ~ <IE" <'i>T; 

(,i} ~ {.,;JJ"{ /ITT") 3ITT f.l<R" c), ~ ~ ~ if; m1™" 
fu.lcft Rm U<!r f.?IQC.lo-l ITT ~ 3iR Fe1Joil$C. ~ 
~ s,q1c;.-1 ~ m ft':lil" <WJ:,J: 

(1'l") ~-~ (tr.at.) B;i'o, * 3<ITT.t-~ 3ITT :ra-:nimr c), ~ ~ 

~ <ITT ~ f<i'Rrr 211JJITI ~-;,rf.h <'fM tR ~ -~ <li" 
fc:Rr 3f()fiffi, ~ s':r <f\'1-~ <Fil" ~ 3ffi ~ $~Fc!{<.f> 3-!TTR 
~ ~afi:i•1 ($".JTT.t'r.J -l);o, l3I- ~ it ~I ~ 3ffi f8l•<1t$C 

Jiil-.ilfl:a ~<1 3,q1c;it ~ "1". ™ m lT<i'i AA i:rr ~-~ at. 
* ~ oi'f QT ~-~ 3ffi :ra-~ ti; ~ <TT ~ -.)- i'!iT 

Ul<l'i.Jli-1 ~ ~! Jffuq; $cfii$<lf </TM ~ ir, c;'t $i.fil$-df iJ; lT<i'i 

~ :ra-~ ti;" fi;tcr Ji~ Q<lIB ~ <l'iT ~~~I 

(S.) ~ ~ <f'iWl" m R'l"V, ~ m Gl•cil$e'. ~-~. iiI <liT 
<JTl'i1I 3,Qit;i./i ~ ell";, c#- <IT i:fit§; ~ cfi'dr it ~ <!:'f" ;;r,,:mt1 

~ ~-t ~-~ mm ~ m:r s3lT t R)- ~-;;:rfo'l-:r m 
R ~/ fe1•<11$e. ~ ~ m ~r sl" .rum m ~ 3'll"¥ ~~<f'4i,u1 

3'QTlT wlTW ~ I 

C'i'iJ ~-~ rn R JWT ~ ~ i<l<hi'!dl lJ> fc:Rr ~ cf<'!" qz ~ 
int if;~ 41~41 c.fiT i:r<mi Qt<l'i.Jli-1 f<ix1T ~I 

("3.") '~~ 3ffi IM•<11$<'. ~ 3,;-Qli;oi ~ tr, ~-~ :lTTi<7 3ffi 
c!f&I 3,QIC.<h if; cft'i'r_ .'t ~-:i!m ll'i.Jl<>loi ~ R<>r 31!<: !;11Ac.< 

~ ~ tR tm:a.:R ~ ~ mT <liT ID<r'!lT<, f<l,-.:rr ~ I W1>l1" 

3sQli;<h 3f\z ~ ~-iil i!f;" <flea" .'f afl" y.,q;)" 3iT[Rf it ~ -ii, fo1"t:r 
~ ~ tR ~ ii;" fivl U@" m,w ~ I 

~) ~-;,rfu rn it' lT<i'i {1) QH\c\t~ JITT ~ ~/ "1iYJ/l $ 

~ ~ ~ «>di lT<i'i ~ i'!iT W<lt!ri'f f<fRlT ;,mr,TIT1 ~ .;iklfl:m 
~ <IT R:l•iil$i:. 3lroJfu:r 3c-QIC,<1 ~ c};- ft':Rr. 1.f,3'f ~ ~ ~ 
fe1Rsia \!i>?tclc:;ti ~ ~ ~ 2nl':rrr1 



[ 'l'!ll Tl! - 4 J 

@l 3-!fc!!Rili 1J,fil Jl\T m.!'l" ~ ~ ~ i); fi:rll ~ <fi'i" .3ffq~mr 
~t:l<llR ~#~RR .m{ Q'cf<);- i;i,~\- ~~<jg qi]" 

~ f<',,m ;,rnmr1 

{31") Q<{1<1{Ui Jfrr er,.:{ Ji~ll'l<l [RT ~ ~RTT i); ~-~ # ~ JRf 
%fll'l4i{i$:il~1<1 -whf ~ i); fi;l-v ~~ ~ <fiT ~ fqim ~I __ ,. 

<P14,;iil <fl ~d"11$C 3ll'tl.l"ci ciT'Q" ~ 3fQl<f<,i ~ 

7. ~ # ~ ~ Uilil'\<1 !tt.!frll>J- (1) ~ f.'t.:;;f zyrr.,# # ~ rn 

~ (.3f.Rf.'1°. ) ~ <!itift: 

(<11) qR<fi.:,io-11 B'wf w ~ ~l'l<1<'1~1q,<01 ;;J('I a14<111<1; 

(i-.r) ~ in fi;l-"Q" f.N'1fict f.'l<!!Gc 101c-1ct1 <fiT ~; 

("JT) fus <Ii'!" .3ITTj)ci # -5% * +3% (47.5 ~ "t 51.5 ~) ct<'!> 3@<"1 

(2) ~ .3TI'/JR :l:rR tiilli'l<i i); ~ ~I -amfq, ~ .'i" f.'l<i\lct a:rR 

'il<I> Jitr ?J i:mtf a'f Uill<'i<i $1" arnctT ~ ~I <'IT'SQ" ~ qi( @"'11$.-1, .3f\T<'l" 
;,jJ-qc{ cfiR'l" i); ~ i'fiR * <l1R 4000 a-ff War, 1000 am lJliJ:r Jl\T 1so <Z 
,;rrta, i); fi;l--q f<'l;;n 0IJ1J"JTT I 

(3) 3Q"-i:iiikl4i ~ <Iii %"'11$"1 ~ c;.rm Jii1: qf-t<li<>i.-l ?;mcT m. Ui.llOM 

i); fc:ri;i" ~ ~I .,rt~'Hiiikl<t> ~ <l1f %"'11$<1 Qf,(<11eio1 c;.rT'iT i); fc:ri;i" - """"' 
(4) $<lif$ cl, %.:,i1$<1 .'1" ci1ful .mia:r 3fr< i'ra ~ * $<lif$ «il" 1{'JT m QT 

<>I@ i); ~ t:l<llR Ul<l'i.11.-l f<i;v -.:,m.,J't1 ~ # a:rR ~ <TT <l"ffi <f>t 
.--<J:.<1<1JJ ~. f.'l<io101 m (.3fm-ct" 50% Q'JJ".-.ft.JIT{.) i); 3'iQ"{ 3% i;rfct fil".-Jc: 

'"'' 
(5) -lilcfi\fJiqi ~ -t ;;m;r m ¢ ~ ?c<TT #, ~ 'lJ" m w m, m 
# .ID"{ $11 a:rR q{ o.l'cll<'i<1 ;i; fi;l"v ~ ~I 

qJmr 3c'QIG.<li {<U<l<>H) Jl\T Jl~fJl'lli (1) <IJW 3,QIG.i.f> fllJjii-4<1: we'@ 
~ i); ~ -q. JTTmfu, ~ 3it< 3Q <1>i\8q, m 3l'fcl-wi\8<1i \Ji/iR <t>f ~ 
am 'A:.~ i); fi;l-lJ "Q"4i" t:r2f m ?J t:r2f m ~ 3R u<111\il'1<1 t:r2f f<1.-->.11t1 '-R 

.mmfur ~I -amfq_ zj ~ Q-.c;;, -'iltrfr <fiT ~ WM 3-!fucl, ~ mi'lT 
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~ m ffi•<'11$C ~ ~. ~ ~ i1'1.,,;;'14i) ~ ~ ~ 3fR 
Q@lfua ~ ~ i$ 3mm: qr az<'f ('hi-<j,_•~.1$"15) ~ ~ (JJtfi.ifr.<lJ.) 

.3mTTft<, cITfilT 3i-QIC:<h afl" (<fJTT 'H<!iaT ti 

(2) f.'la-f1a1 ;mr m&l" 3i-QIC:.<h ;;f;'j- i;rc=m~ Mia" R c;mr {3ul" 3>'ll<AT 

mo,- m: .1TT'<TTfta"J, 3<'l" mo,- # <h"1 ~ M ::'i1'r fcl;-~ <11 8i•oi1$c ~ 

\;'t!l.QIC:.<'1 <fi<llffit'l i$ ~ f.'l;i:;;;r <J::i fl" 0TTJ ~: 

[ 50xA+630(M+9xH)] 

'A' =~ R 'CT1lf ~ ~rcrar; 

'M'=~ R 3-liwIT ~ lJfcl"~lclaT; 

·w = ~ R i;,1$':$1"1<1 ;jfy tlfcl"~ictaT JW; 
·3,3,_.=rr_· ~ q',"f fcl;-_~;fcl;-.;m. R 3"fil" 3QtT &!Ti-l" tr 

(.3) <l"l1>tr 3,-QIC:<h 3fR ~ 3-icj<'i\Ji<li Wf a\' :p.rrqof l); ~ ~ \!Pftl 

(4J m q',"f ~ rn ~ 0f.3f.<'l".f.t). ~ i$ qi\,,,r i..R qr 

W WI" l:fR'<IT (cl't.~31'r.) c/i'l" ec<rr R ~ ,;rcm,; <hT 102% ~ ~ ;;f;'j

~ qu11ffi<il it,- Ri1J qfl>q cf;'[ rn maT ~ f<l; ~ ~ "JfJT ~ 3,Jfa" 

<)i" f'<'IV), ::'i1of $<hT"$ f.l,ji[UI :l'[R fl" ~ 0-.: ~ ch"{ <\'J ~- $ ~ i;.).rrj 

<fTl'i!:r 3fl.lii'.-'t> 'Fo'r<lcr f.'l<{'ll<. •JOi<lcil i$ ~ i$ i;f<l'm q{ @ ~ =tlcicf 

~ 3,-QIC:i-1 ~ it ~ ~I 

csi qflS(f 3i-Q1c:"' i$ .,-m ipt ~ ~ c;,.lRl" F, <ITBii!", m¢, <TTMJ 

~ ~ #'htT 11W<r aft" ~l 3W fq,fb<1 ~ ff@ 1f3l' ~ m 
Rlfc't;qJJ (3TT$.ifr.3!R.) i$ 3'Cl'ti'm i$ ~ i;,fJT I 

(6) <'l"a11" 3fli:~ ~ WM CR!t-mJ f.'l<hifl1 R .,}o-fi R ~ i'ITRit <hT 

s:rrcrm ~- 1JcJi" ~ °'¥' ~ ~ <ITffi JW ~ JJlv <_fii f.'l,ji[UI - """' 
(7) ~ ~!'r ~ ~ $'<l<f <); ~ R q@1Rla t, cTT ~ fu"~"t,;f Re'fOit 

o-1ftrc1;' ~ "{i"<sf. ®:: ~- ~ TTl<r ~ 3Ilful q',"f qflS(f 

3i-Qlc:<h·JW 3-i<j,llif.rl<il <hT ~"11$<1 ~ m Q<TTR m -i:-m ~1 
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(8) ~ (~) <f\'r ~ ~ ~ <f\'r ~. 67% ~ ~Tfit;" tR qia:f 

~ q;a:, +1- 660 TR.;ifi. ;;,-..r ~ ci:rn.i:rn.~m.1 -.:rr i:tw rfi" ~ 
~ c:,;im1~. ~ ~ ~ tl1", <); ~ ~1 

(9) ;;Ji!" ~fr~ <hT 3Q'4,,J[ ~ ~ ll1" ffi :J:!"¢ if;"~ at;!";#,~{~<'.{. 

~. $4iii-l)d-11$"1{ R ~ ri (WIR QT<'.T) "it <li"<'.T1T ~ if;" fi:liJ -.!R:r <fiT 

~ ~ "1fJ1" 10 afr. 1JRl" ~ ~I <,W'iq, ~ B-tl.fi<l <)."r 12 

afr. 1JRl" ~ \',]" "W!mf1 

(10) 'R~ ~ m kl•<11$C .mmfu'f <!11"iQ 3fQIG<h1 A Jl"ITT=8:r ~ Ji\-.: 
qia:f :i:rr.: m NQ"<'. cfi)" lBR" nra ii," fi:liJ ~ ~ ~ <fil ,;rum;ft 

<hT QTci\Tio, fcl;m ;;rrr,;TITI ~ ~ <fil qum;fi ;# ~ ~ ~ (i:n,,.$1".3ft.) 

3ffi/<TT mi'r ~ ~ <hT 1FiT<IT ~I 

(11) ~ ~ ~ 3TTmf1_--a UJ1U1" 3,QIC:..4> -q;l" 40% ~ 8:rR ~ 3iW 

~ <fil f1\',l<frll <l\)" 3ITcl"'<'lf<'li<'lT ~ ~I rrmfu", "Q'l:fi • .tt . .fr . .mmfu'f <l"fl"iQ" 

3fQIC..<fi <hT 1/"B \%"1l$<1 ~ '"1"1Jm f<:F; 25% :Ill".: <); 3iW -~ <1i'f f1\',l<kil 

3TTcR4"<h" -.r \',1"1 

(<f'i) '8~ ~ <fi'I: ~ <hT f?;0tl$<1 <'\"~m 1;fi!<R ~J;i Q,fi'iffl<Nioi 

(Q,1.Qc!i."dt.Q".) ii," d-11i-ld51 ¢ ~ ~; 

(<Sil ~ ~ <fil i;ium;tr * fi:w ~ m kl•<1i$C ~ ~ <Im" 
c!o=,f ;# Q"<1Tl'i J1Rif:l:ffi ~ <f?I: a,JlcTT ~ (3i:,i\',{Ojci: o'f't<!R -.@ 

~ rfi" 1JiRt'T i1" c"!>J'f ~ ~ itci> ->1Rlfoti ~. ol<f i:rn.~.JIR. ti;-

~ ~ ~ <hT 1J4TJT ~ ,j{f w \',]"); 

(JT) fl'fi.IT <Fi)" ~ <hT ~ 3-le{JT<lfi'fJT ~ ~ s'i" ~ Gl.-1$1 

;HO$[{Uj ffiJl"ciT <ffe'1c <); <T,f . .f1°.JIR. q{ <'!"JT".;r,f 12 ti?J \l-i.lli;\i-1 rfi" ~ 
<h1<R l.)i'f JWJ~-.:r<fi'cil <); ;;ruiR" ~: 

0ll ~ R 3Q<TTJT f<'!il:r ~ ~ so !Jr."Jft. 3WITT<" B<f'i ~ c);- fi:liJ. 
~ l.1i'r ~ ~ <fil ~ ffiJl"ciT m <ITT:r ~ <Im 200 i~r ( 7 5 

d-11$0P1<1) °B 70% mt ¢rot mm 3itt 50 1r-lr (300 d-11$IO'ii-1) s'i" 98% Q"R: 

~ wol'r \',Ml"I 

'" 
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(13) ~ ra: $~$~ $ ~~ ~) * Jk;t ~ a,"]"{ 

tof ~ .fief,:ia <';'lll cf<'ITQ" ~ $ ft':nr 2 X 60% ~ ;i!1R (<[q,.$1".) i:ruit JITT 
2 X 60%$"'5<J.,f5 ~ (JTI$.$T.) ti<5it <iii~ fu><1T ~I 

(14) 3""9f]a Tf'1, "Jim ~ 3q4'jafi 31IJlT i;m, m $ ft':nr PTT <f;1" %-A- ,rat 

~ <fR'lt ~ i;rorrol'r <iii ID<l'111o, ~ ~I ~ <fict clil" ~ <IT 

~r <TT<_! $ <ITT'f cilQJlli1 c3t" G'<TT Jr ~ e;'Rr # <rcrm <);" fe:rv, PTT$ 

cil4Jlli1 <111" ~ Brnf <it ~ if; fc;:tQ- Rl"Jl" i.fcll$M !J3'R \fr ~ 
(!Rr.<'l'r.!J. i:fr.~. ) <iii afr ~ f<l>4T ~I 

(15) cll"c{ <ffi.l", {jQ-lig,C:{, ~- $ililctld-ll$d{ 3ITT 1J3'1T ~ if; Fol1:, 

<hlffi& ~ <fR'l'I" (W cl~~Ji) ~<hf~ f<l>4T ~I 

(16) q:iJ1q{Of ~ if; ~ Jf¥..:r $ 31.ijQli;,!'1 if; fu"1J Tf'1, "Jim # ~ 
¥ ~ qiUf (!Rf.i:fr.lJJl:.) cll1". ~ ;:);" fe:nT 'll<'f .fiaJt>UI <ll\" i;rorrol'r 

($i'l<R;h-2:R:q, '141Rlb::{, itJr ~ ~l <hf mm fcnm d]1J"JJTI 
$i'li.F¢;h•lR:i.1i d.fi-YRilo: (~.i:fr.J ~ Jim;TTJTT <iii QT<'l<l <fitJIT: 

(<Ii") $i'l<R;hZR:<1i (l{flfulc:, <'l<f afr ~ 1RT.i:fr.1JJJ:. 3MJoi Jlloicis1 <ii" 
QTiTc, ~ <it ~ ;,;).TT ~ ~ ~ Fc'l'{>tii'. $'<[cf "i.fjj" ~ pr 
~ rn Fc'l"m{ur 4{ <lim CR ~- ~ <1:m $<'li.f¢;1;/•lR:<1i 

iMlfub'.{ .);-~ ~ <it TT<li" ~ q,1<Jsa ct~; 

(W} $i'l<R;h-2:R:<h (lcl'lfulc:.s it ~ <it TT&" if; fa"{ ~ a1q.111,-1 <l, Fc'l<i~u1 

~ UP.T<\t TT&" Fc'lcfi!i;,!rl <31° \Jum:l'r cFT mm ~I Qrlqi" ~ it 
<h-.r sl° c!iJ1" ~ i'f: !JJ'!.<l't.31R. 4' 8 tit <f.f-!T <f\Trl" $ fc:lv :JERUI 
~ j;'rm; 

(af) ~ at! :lgRl:Tf i:;..rc,r if; ~ ~ ~ :rrw <iii ~ a,"]"{ 

~ 650 fui_m_;Jl'r" :,,"I.: $<'1&{)-1-tR:cfi ~.filfutu cF," tir<kHi-J1<F 

\%ciii$i-1 ;), 'i#!rr "i.fiR # qg, nso fui.m.,11,'r' '1r-mi ~; 

(u-J $i'li.i-<;;h-2:R:"' ~.J,Rlb:, 3JTq{U[ <lir c,<ITTl" l:fFf ~ cf>7 ll-R'-'1: '.,c 

Q{Ta:@ ~rfi'f;- ~ 'm, "JR1" if; 200° # . .JJ. cilQJlk\ 4{ i!>Jf ~ ,,~Jl 66G 

IJ'.l.#.. ~ "@d=:J:f in" 3~ ~I 

~ ·"- ·n ~ 
<'T,ll.Tf '-~'-'"' SH~ .;1°3<!:•,4!· (1) 

~%-1<1,"l ~li-1" <~-~.m.;, 

""'' 
'~~ ~ 'i}ti•lci ~~lrl<'f ~)-

;'. c1ql<1ciJl fi«li{OI 'JT fld-l<j.i'-4 it;- .w_r:q 



["11'1 m-= 4J 

c2 l 34f<hi. f.'IA1<11 ·i:m q,.111a@'c1 m ~ '<rn>- 3QIT ·zy ~ -~ 
~ - a;:t ;,,tr, 

' ' ~ <li'I" m.rc;r <*.m. l ·- "' ""· ·- "' ""· 
~ /f.n.cif. ij.) ~/f.n.<if.U.J 

100% .11 RI <hcidi 100% -:i:t'ffi'f f.H{RUI (R '""' - " - -'~ -
<ti<l<>H """" """""""" -q.:q -it, wirJr -it, 

"" -
f,o m• "' "'" 

; 

*.m. "" QR\ - 2280 -

~ 100 M.m. ~ c!>Jf"* 

100 -4.m. 3lR' 3<IB JIT!'1<f; 2000 -

'ci'm 200 -4.m. ~ cl><l1''* 

: 200 . *.m. 3lR' ~ JIT!'1<f; 1970 -

~ 2so -4.m. ~ cl><l1'** 

250 km. 3W 3<IB JIT!'1<f; 1955 -

nm 500 -4.m. tr c!>Jf** 

, 500 *.m. 3lR' JTT'1lq;-•* 1895 1935 

3l~~qi ~ 18i0 1850 

"33° ~.-.}. ~~c1Jlq,{01 ~ c1,q;i1.-1 si'R o¼ :,rn,ma ~ ~ ;®- ~~ 
~1r.m -it, ~ 

h3Q<li'ff(ki ~ 

(3l q]1>q ~-~ <.mit q>ra; -it, <hof ~) m m 4>J-lll.5<-s tHili-11, 

~ "'~ fiu.,<(l m <3i' ~ ~ <f$ ~ }lfo:{i.i8c1 f.'11><1>~ 0
, -~ 

f.31~ % 'J.-l.fidl i;rmur ciT-q;;:f ii> m-tT ~ ~I 

(41 W ¥ m<><TT r&.~3l't.l ml' ~rr ~~-it,~ 'qJ1>{f <!iT ~. 

~ <'ic1'<1" ~ -it, ~ ~ -it, fi:rt:!" ~ ~ <!iT 105% 

W!'I 

3285 Gl/10---20 
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(5) ~ ~ ~-~-$-fui;r !)cf, f<lcf: ~ ~ rl<'f tf1JTTm 

<li"I 1JRJWB ~ ~I % ~ ri<'f q'q (t:'3'f.3TT.i:fr.) ~ ~ <TT ill 
~ ~Tf'fc 00 ~ <TT i:r.tfr. dTfTT 00 "iw1RTT ~I ~ ilf8ftm, ¥<l" 
;:t;, qq i); fulJ i.fia, {')- i.fia, % .JITTlln 3Q<itJ~ JJ.tl'i". ~ ~ ~ ri<'f 
i:j-q- <iiT ,;rrcrtrTi, ~ ~I % #r.tfr. ~ ~ J11Qlciilil<>1l<1 ~ tiq cliT 

*' ~T<, ~ QfRfJTT ;if 11.tl't. ~ ~ ,:jq ~ ~ ~ it; ~ 

~~<RrJntarri'fiT-cr'T<Rtirfl 

(6) JITTm ~ <IT ~ :rri<R" 'hll<'-1<1 i); m UTT i'fiT ~ t<.J; clTl>Q" 

~ :,,m <Fil: <1l<1f.to~ i'fiT 3uI GJ<J ~ ~ <li' ~ ~ (3i:ST<t -q, R'WJ 
th, 1J"'1T#, <BT 1Jl<ltlTi'f ~ GRrn" 2:-:100% ;,)fu;;rr ~ qq (!T<1i 1<.-m. ~ 
J>R % ;!;'[_sf[_ ~) efJTl1J ~I ~ ill4>\B-li!ictl A ~ i'fiT ~ <l" 
~{ in IB1J gg c.;1ftij fa1-m- "i1711<TT ~I 

(7) ~ fok~o1 (J1qfo'ia1) -il, fui:r "WTTJT %i:r <ilTol <IR'l" ~ ® ~ <lT 

ill ~ c"Gr '1"Tlofi- m 3-R'f'TI f.'1 ti~ 01 Ref 1JUlTi'ft oo ® oTT(.TJ"frr 3fofJT 

fci;j~o1 rl<'f '1"Tlofi- <Rr ~IT a'1- 2xTOO% m -il, q,:qj- <li"T ~ f<l><IT 

""""' 
(8) \.lcit'P clTl>Q" ~ i); fui:r ~ alJlctT <Fil: ;:t;r '1lJc,~{OI QUllefl" ~ 

Qq, ~ ~ rn q,f \.ITifl'.TT;;f N<llT k11:1<R1 m s ~ 8 om: m <!cf 

({1!Jl;_."-I ~'<lli'kl fa<: q{) tR{ ~ f!'i ~ ~I ~ ilfc.f.tih ~ a'j

"k;:..Z,-a ~ ~ ~ 'ijt'lc/i<,OI ~ ~ ~ GRrn" 1Jifi ~ ~ <f!r 
c'Jir, l}cf," J,~f& ct(l cf,'j v3l" Ji':{ ;='t(;, ~,i'icfi~Of ~ ~I 

(9) <if""J vfi-~ a'l $8l4-s;'i8i!i ~ {')- f.'14G1a fus.?-~ ~ f.'1,:j~ot 

1J1J1l"t'fr "'1" ~ Rl;m ~I ~. 200 il".m. ~ 3'm ~ cffi'f'r mi,q

~ it ~-rn ~ <IT ~n:r-m ~ mB"-.ti-r:r f.'14~01 ~ <l>f 

;w,'4,c-1 arr W<TT :,,rmrr1 

(10) ~: R° <,j,ti 0 lci ~fiwf ~) tf2!;;,q,ef ~l'l (~.$°.tlf.) <lT 

,1-,Jl<:!<"4 $ ~ Thl"r ':l,Rh<ll ~ ~ ~ J1c-cii1a fo:ih-lR-'lffiia \l:: 

(cf>) 31"l'l'IT ~ ti'<11!i'lc1 .;1!?1,11?1 Ci"<: ~ ~ cf,'i ~; 

("&) ~ i'fiT JWl7cf ~ "# ~ 'fl1 "" <IT JJicici'i<l ~ {')- Q1;j~o1 

~"" ;ic: ~ -q, @lJ ;-m <l° ;ic: ~cli'I" ~I 
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(11) ~ ~ q).:f tr q).:f f<l,,J ~ 3ITT :Jia.ti1:l1.1 JlTi'lqi" 'ITT':u:e1 
{3f.m.;i:i".) ~ <);" oiJl<ii-!Jl -fiBf>{Oi <);" ~ ~3TT <);" Jrn":"J@° ~I 

(12) Jii.!l<ii!i ~ ~ <TT ~ 'ft1:r ~ ti, qftul[Jlfcl-<'Q 3ff?.,:·,,~ ;:-. 

,H"W1)T ;a};- fi;!!"Q" <"iJ""ITT1" f.'l1'4i~Oj <f;'i" m¢ ;# 3TT1Tq"i.jq;" .±if.'l<1c:fi ell~ WITT, 

"""'' 
(13) .31TQTcf ~;a};-~~ Uc{~ Fv@.rr ~ "t,t, ~ t ~ 
~ ti, ~- .fi't.lf.% .:I" ~ B ~ ~ ti, fe!!<r ?.i<-f m ~ m $1:s'ft. 

'"'8'!f',,ir'""'oml' 

(14) q]l.'.q ~ <f;'I" ~ W{I !ITTci" * <fi.!Jq <F ~ *· .,m:a:r m <3r m 
~ f.'li!il'Hl i;rom;ft pia1<1 JJ.!Tol.<R',.~. (31dh\4i<1 ~ ~ $R'Z<",'l;c'.J 
m JJ.~.JJ"J1".$. (JiA\'l:i.f>oi t1l./-\t$t'l 3{!qi" Aefikl\4ii-i $41f.l1.1-/1J ~ m 

t!Jl<j<"<l "i.f>f ~ojQli,loi ~I 

t1sJ 100 ~.c.rr. B ~ ~ wm cJJl>{f ~ * fe!!<r ~ * cl'rn" tfR 

m .-rn mm * nn,, ~ <F :m:m'fi!> \tq (<!l\>Q 3,QIG,i.f> ~ fQ1" f<l,,J 

f.t.crr) w. <Fi'!" ~ A' ~ ~ .fi't.lf.'l>I * ~ cl>" fu"iJ 3ITT ~ ;a};- "Jlf :mt 

\,li.!li-loi ~ efi f/:\1r ~ ~-QT./-\" W11"i'fr "i.f>f ~s, ~ ~1T G'Rf,~ 
lffd'R'IT ~ ;a};-~ ./-\cfi1" f.mR"oT (ilT.3{ . ./-1.f.'1". ) mlil:T 1Jcfl1I" 01 60 % ~ 

qi.:f .Jtf ~I 

{16l f.'lf.l'..-IRlffilc1 ;a};- f/:\1r "1l"l"&l" ~ mi; .:I" "ffficl<1" qf;,; 'i q-.. A 3r ,;· ··,s-;; 

"i.f,f 1Jl<l'1lfol ~: 

(Cl,) ~ "(1"11'11r [R" Q"{ M•l-"M 110 ft);-.m.;"i.!af ~ . .fr. s,'7{ 3#4'"1.r," f.'l~ 

c;.TTcf <IT<fl" !$¢1$.Qf; 

(17) mi; <f;'l" ~ <::.ffi'TT ti, fu"iJ Yl<Jm g.,41J'I 1JlRq, ~ "qi"[ ~ 

~-~ q;;;:r G,<[Tcf ~- $1(!~(.( 3ITT 3iif c;.TTcf "tlU" ~i'TTi q~ ~ 
jfyu't m !l:l,Au "i.f,f f?.:,i1!$oi ot.('./-\.JJ"J1".$. (3id-!ft<t><1 .-1iw$tl 3,11r, ~ 
$-,,lf.'1<1-/'ii ~ ~ ~R clt10Hl c1>'isT 3fR lJ"i!".$.~- (~ Qcft1-J_,,, 

$\k?,.<{C::) ~ <II t1JfrjN ;a};-~ ~I 
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(cJ;) 'R1:.1f-'t:1 ihT l%3iiif,i, f.rn\vr 31h" mla:,ur 1.Ti1".~.3IT$. (t'rc l!cffiii,jf{ 

$f,i::;--.~<J,,_i'.). Rl<l'<!i't m tiJ\iji"<l <);-~ ~; 

{t<r) ti'ci;;":,;· '31 i-lffi<f.i<l f&'lolti ~ <f;'i- tPfi, ~ ~fl<'1<>i°lcf,{UI i};" fMiJ 
~ "1('f 1J<ITJ1" ~ ~ ~c!'i$if <Ji]" OiSih{ 3<f ~TT it {i1:.1f.l-:1 

oil'&i!il<l C1$lf.'ii.i<A <lil" ~; 

(<IT) f.-14\J'ia ;,,q ~ 'R1:.18~ <f;'r ~.m <f;'i-~ * f,:rt;,, ~ ~ a't 
.\if.lf.l-:1--c& o1Qq,1ij .W,, ~ <f;'i- Wlllol'r ihT QTil'trR" ~ ,5j'fQ'"llfj ~ 

3lfc1~ffi<.~:::;;rc;r 1J<lPT * ~ a't, .fi1:.1fc1-:1 ~r m m: ~ ~ 
~ ,<f'I lll<fi.lloi "3fr ~ ~; 

(Er) ' fi1:.1!.'l-:1,~ ~ 31h" c!lliCf <);- fJr'J!Uf 31h" i'.ft'@" i-l ~ <lTolt :ttti'f «ii" 

f.1<hl<'lil ·* ~ 1.Ti1".~.3fl'$. {~ Qifti-J3i{ $fk<;-<{c.i ~- ?TT 

ti<Aiji;,-i.i· <li ~ ~ wit i.iT "Rm" $Ji<R{l ihT mmrr.r fui<IT 
anmn 

(19) ~ <ffelc" <);-~ 3:d0%i.iT 2xl00%¢iRl<'1<h f.'!%~·01 qq'i" ihT qrum 

~ ~I ~ fs;:,11~ 1J'a".3fl'$.<Rl. (f,1$!$lffiq, $,a-+t'li;-<{C. ~) i.iT 

ti<Aiji;,-i.i <);- "11'"1d51 cl>T QTi'fi-1" <html 

(201 ~ it f.'!~1~c1 xmc; <);- fi1'v Q<lTR 5""1<TT 'cITol" ~ rn qqJ ihT 

i;rJ<1'1iTi-J" fclRlr ~, $<'f<h'i" · l%3i1$oi 1J'a".3IT$.lffi. {f,1$;:ilffiq, $o+t1<;-<{C. 

Rggt1J ~ ti<Aiji;,-i.i <);- a:i1o-1ds1 :<);-~ ~1 ~ ~ Fclf.'ii.iJJ ft; 

d"!Ql<'fi-l l);-~ -~ .fi~i;ii-l!Q ~ 3iT ~- lt, 

2x.50% i.iT lxlOO¾ c..i'i$<1,_;mt:ra ~'<>!< rn m crm ~ <);

JIITTW' <);- fi1'v Q'"i.i1R a.-ia:i<11 •«>1 1l<h" (1 l ~ ~ ~ rn- i:ro=q_ 

2x50% ~~-..JF<foR cJ3R<fi m, .. -: 
(<N) ... i'R"<'f"' N<i51$;,IS) cits ~-{l?G>.of'r.-af.) 3milftct $4>1$i.i'f: 

2x I 00% IB'IT ~ <!fi.i<'R ~ m 



' 
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(t) wm-or~ 

(cf'i) f<lw, 34f<.li<.1 3fu 1,10117/:li.fi <11" fu3ll$<l $ q4);5fr1 $ fi:!v ~T <fiT 

i'llQd-lloi so0 -_q.-t. 3fR: 3fQre'i<fi 3TifuTT 95% efr ~I 3Qf<.li{ <fsi'l" 
~ ~ <.!li'll<HUI it ffl ~ <fi" ~ w'fl <'f~, 

<.!li'll".338!<1 $ii it ~ 3Qf<.1i{i ~ \%"11$<'1 $ fi:lv ~I c!>T 

cllQd-lli-1 _35° <'f.tr. ~I 

(<Sf) ~ ~ UUTiefi .:ttlicccf'i&! ~ <IT f<lw, <'lT$<'l" ~ "#an; 
{QT.l!&!".m.m.J m c.t:it m: .3l1~1fii'l i;J<ll't1 ~ <11" ~ ~ f<lwr 
\.111-li.!>dl. ~/ ~ :HR ~ ~ (JIR.11"&!".$1."1t.) 3fR: Q"R1'{UT 

~ qi)-~ $ fc:liJ .=mm~ ~.-fir~~ 3Qf<l\{ \.1181.f,dl 

R!t w WWi "!"ii 34f<.li{1 ~ ~ '1m" sll 3lR tifl,,"<1<11 u1cl<.t,;1&1 $ 

-'1-1' 
( 2 ) ::;:rf.l,, 

(cf'il ~ <:}9•1c1 :m.-=rr.1~.t-.m.(~CT•hm ~ tfcl..-iq-,&1 "iITTt'<1c1J 

di].-1"/.f,T '4>f .:tt-141&1<1 i.fltml <i!fu cll'i" fcrcllfuf 8'lR w c;mrn 98% <'r - '""' 
(«I) ~ Jfrr UV. <§5ffi:1.ii i.f,"f ~ <:}9a1<1 ~-t.m. $ ~ clTll'Rf 

Wlft-JJtp i.f,"f ~I ~- i'llQd-lli-l if ~ ~ -'.Mr-.fr ~ $ 

~ ~ fu>m <ifTIJ'!TTI <i!fu l.JT a'r i;,l$~h1o-1 '<~ <TT (',1$~1..;frl 

3fR: ;;j"<'f '<~ l.lT W<_l; '<~ JXi.l,f{ c!>T '~I (',1$~1;,i.-i '<~ ~ 

::;:rf.h., lJ<I; (',l$i};;i.-1 -.tm- '<~ <'rar ~ .-\ ~-w m ~ ~ 
:xi1T<r c!>T cf'iof <'f cf'iof ?;)" ~ 3c'Q'1G; ~ ir ~ "(',Tir 1 

(.-r) · Re{ <liT{, Re{ i_!i.--Sf/:li.fi 3fR: 0il'-lR•11 ilf; ctlQd-lk\ i.f,"f .3ryl'fffl"Ul cw'l" 
$ 7/:l"Q" 3Q"fh'J ~ -m: ~GIRs, tJ-Q~<-H R;t«<. ·cJITT".t'r.t'r.l m 

dl4lfd-l (:i.JJi'i<hQi-1) ~ ~I '-lft ~ -~ ,;rum;fr "i'fJft s$" t° 
a'r 'Uc<." 1.;..gfA<1'i $ dtQ.111.-\ i.!>T .J-fffckz ~ t!i" fc:liJ Hr ~ 

~cll'l";,rnmr1 

(tf) (',1$',1"1<1 '<~ ~ ;;ifoTT $ ~- i!,1@"1<1 JIB q,:rm;jt it, d-l'<'i'I.-\" $ 

~ $1$',1::.1o1 cf;'[" ~ ~ ~-$ fuiJ 2x10ox ~ ~ 

"' 
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~I ~ ~ cf,j "cter qi" i".'m<, ./it1<'1"1 ~ ™ qi" fc.lv ~
lJOTl<'fr ~ ~I ffl-~ 3ITT!fi!> ~ qi" W!r-m -m:f fct~ 

<!>f aft 1JOT1<'fr ii ~ ~I 

(5. l ::;r,;r rnr ~flcwr cf,j ~ mm "R"a g,..a::;-<'!1 <);- fc.lv '!l¥ m~r (~ 
<'rf) Q<liR cf,j qum;jj- ~ ~ 2x100% '!".<'ft. ~ ~ -H'.);,"1R:a1 

1l1u tfCT, 2x100% BUIO-Hll'il$3i$ ($1".i:;r;i:r.) ::;r,;r 31IJlT _Rlf.'1<11JA,1, 

2x100% f<¥iK{1, lT<I\" ~ ~ f];IJl;;,fr!i$cil{ 3fR" lT<I\" QN>"11$3i{ 

'lJ'lc Gm""""' .,., 
('cal i?-1$111"'" rnr ~!'lcror cf,j ~ mm ~\ioit <it WIT$ "11$ ~ A-T QUJR>ft 

i1° 2x100% '!".<'ft. ~ ~ ti1:f 3fR" 1x100% ~.m. ~ -wfc:rcf tiq 

ll'>T Qlcll'Ji"1 ~ I i;:,'TJJlefr <it ~ '11,1 ~f1<1l'i<h _3fh: T'!iR::/i 2x100% 

/f£Ri-lT ir; ~ I 

(i} <h;;::ti<.1 TmJ<,· ~ {HI$ ir; ,A;m3ii-1 4> fuJJ cic/lc1't&l "Jll<'!qi") 

Rlf.'l<.1&1 2oc,7 qi" J~ ;;rfu ir; m ~ 3m ~ 
1JUlT{;fr 3fR". Fri'f: J1c>C.i'!I f.'l<ii<!i {1<.<fr.JITT".) <hf ~ T$<lT 

::i!fQ7JTI 100 ii".W. #R: ~ ~ qi" ;;,fu qi" fi;m" Bir,: 

d1R:<11 f.!r<Rcfi <it mm: R1RJ.! ftf.ieH$0H {ift."1!,H"."\!,H".) "i1JTTm 

aTTSTTI 

{ii) m., qunm cf,j f.'rmftc, m-u Jf~l'lcr ii, ~ 3c'QTi:" Q"{ 

~frocr 3&-cJl<'f mu mt <SJ1" fl" i1'iJf 110%~1 ~ 1l1"c.c11. 

mfrocr mt 383ii-1 d10:.a1 cl\'r <SJ1" R <SJ1" 110% 'cJ'fr1 

(iii) rn: d1,;za1 Pi<i-:ic/l <it 2x100% .mil '<l?.<>i{1 3?R 111d.AR.<1i 

~ 3ffiR ~ I 00 ~ qi" fct'Mf ~ cfl'I" ~ ii J1 kl d'P-1 

f.'l:£i-:io1 'Rmr ~I ~ ~ 1JllTlill c!\'l" ft":'<@ ii". <!i<-l<lb <it 
~ * ~ 1x100¾ <-11$f-l:R-.!. ~ cl\)" .;,1\8f-1:cfi-kll ~q 

~I ~~ ~ 1JUT1"(':j'r cl\)" ft":'<@ <it. {ifil'hl<H QfjJ-Cilc-11 

<it <TT a'r izol" ~ .j{8fo1, w <it "TT m c!\'l" u:, (6J ?.3TT ii" 

~ <h" m~ <SJ1" * ~ lT<I\" .;,1Fc'tfhti "1J11i-11ri"H ll_f;lT 'PT 

i:nmrr;;.r fcf,m 3iTl.f'llT I 

' 
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m:!ffOT 1,1,ij01.-TT -,:'f, fi:!iJ '\ffiT c;.i'f!l/ilA{ <f'i'T l<'!iIT :,fr{ ~~ 

s.0,1a :i:rr.m./~.t.m.c~m ~-2Ro1i.f><'I <Fm~r.,) 

~ -,:'f, Jkf11"1oi i.l>tit1 "1lcf-t•1 JllcilC{ <);- fen! 't!1U c;.itll/ilA{ 

i¼iii\'t"l fctqa" ~ (;i:firo <f'i'T ~ :,fr{ \lic110k1) 

fuf.?i<JJJ-2006 <f'i'T :lfr 3-loj,Qi<'l<1 ~I 

~ 1,1-1:1'101<1 ,:'f, foW 41R.<li ?i.fi'hldh <f'i'T l<'!iIT :,fr{ qft,/ffe,cTT 

C!j,<'i•1a m.m.1~.t.m.(~~m ~-2Rh-!cli<'i ~~r.,J 

~ <!i" jjoj,QIOk1 <.ntiti Jflcf,i.11 <I'" ~ cll'"ca1 i::it1'h1il1{ 

<'f;ii\'1<1 fctqa" ~ (;;fret <f'i'T ~ 3ffi" \.ticll"1<1) 

f<lfc't,1.1,11-2006 <FT 2fr t1Tol<7 ~I 

(<fi") ~rrin ?i.fi'lilil1{ (~ ?itl'lilA{. ~ ~ ?i.fil/iid1{, R'/r., 

?if1l/i1Au <FMa 3,-r.m.1~."$".m.~m $'4ifc;.'i-2f<h-lq,.;:i 

cfim~r.r) ~ ~ <14'liic1Jl {if«,{OI <f'i'T J1'141<'l<1 ~I 

(~} Ji"m c;.i<Hl/ildh (i) % "-/1" ~ ,:'f, fi;m" 5,q1R.c1 d1R.cll ~ 5T.-icl<1<1 <!i" 
foW ~ "1l1-T'ITTI ~ lJl.ITTT Rls "-/1" Rlt 3,1:l" QT4{ ~ ~ -,:'f, 

Few :lfr ~ 0fTl.!'ITT. ~ ;;rm ~ ffi (;;1'r.'81".cfi.) lJUlTeft $ 

ffenoTil ~ J1"R J!fu ?i-B%<Jh ,:'f, a:rq-~ ffl e1'T1<TT 'Jfl.lT i1 

(ii) ~ ~ <'!· m "1T<f.l1T om ~ tli'ms l!l.IT tli'ms 
(JTT.l!'li".tr.Q"':fi.) ~flcli-fli.f>{OI ~ ~I ~ ,:'f, JITTl>R <);" 1l1'flR 
faq,"ct1 ,f,c1<'l1q,~01 ~, ~ 1a;- m ~ zrm- ms 

(3TT.s'o'f.([_i:;q;_J <I"! 3,7<!"""<'1 ~ t'"m ~ (3TT.""1.t!.s'o'f.) m'r ~ 
~ ~ *I ~ CJ ;;rr CJ :t ~ {BQC{ ~ ,:'f, m wnt "3!1"Q"Jfr1 

~ ~ it 3lTQTcl" .c,Q<j]Jjj ci;ii" 311s ~ qQ't <1'i"I :lfr ~ ~ 

"1llTJTTI w=iri.f>" i;.if!l/ihfi{ i)i" ~ ~frirc;:ri.f> <lil" "'1"ki61 m <l1Mfu4i 

~<fi.f><'lT <lil" 120¼ ~I 
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(iii)~ cf;'r 3ffifl!<!813-it ti; 3!¥R .3fr.,-~ m ~ (3TT.VM.tt.m.1 
m 31"J"Cp-~ m ~ (.m.m.tt.m.i ti;~ ;;r;rimr ~1 

(-.J"} ~ ~- ,;;if!'hiA{ (<J:,ll.t'r.) (i) <liT ~ ~ -fl; f!IJllo-4 

qf.1.i11<'1c1 .t" c;'l{r.:r ~ cf;'r :l,T{ <fi'r .3fl<fl!~3l't cf;'r ~ -fl; fi:rll fu,m 

~1 ~. ;,,m ~-~ r,;\'r.tfr.olt) ~ <fi'r ~IT .'t, ~ 
~ -fl; lJR"R1" 3ffi· f!IJllo-4 Qfti11<'ic1 i); ~ ~ jj<j,,iJfl<l~ 3ffi 
mr.:r 3lij,ii•l'l<11 cf;'r flrwl" JlPT cf;'r ~ ~I 

(ii) ~ ~ ~ am ~ 3-IR m ~ ~ ~ 
(3ff.l!i'f.lJ.lJ1'l>.) <IT .3-ITT!"i-f ~ Q"Jn: ~ (31'i.l!i'f.ll.l!i'f.) >?l'lciiaflifi{OI 

~ ~1 a-mft1". ,;;it14ii&l{ <fi" m ti> ~ m q;)-m- Q<.R 

qiffi"s (3J't.1<11>.i;<.lJ1'l>.) >?flci<'ll<M:01 v:rm=m aft 31Qc11i:fl ;,t1 ~ ~I <!"F 

<!;'I m 3rtm:I> ~fla<'l1q,zo1 \i?;qc.,1, M ~ ~ ;;rm.fi1 YfW!> ~ 
;it 3-!lQTcf 3qq~afl cra'f 3ffi ~ qqj- <liT :i1'1° ,;i1q'!lic1 fu>m ;;ni:[JTTI 1J?lq," 

,;;if!'hlA{ <);- fu"ll ~frcwiq," cf;'r o-<J.,.-1<'1"1 l.ffJ1clT i.Hfrlfl'l<li 3IWI~ <B'r 

120% ~I 

(iii) .m.m.tr.m. m <liT m ~ nm ~ ~ ,;;if!'hlk( .:t 
31T.l!ef.t'r.m. "i;,\"1lf<lT 1J<TT ~ 3-IR Rtqfta <1>Jr .:t1 

(en m1<1 ,;;if!'hlA{ (il fc:l"t-3N <); 'f!wr <B'r fu"q"a" JJPT. ~ <fi" ,1,,1J11.-1.1 

ll'i11<'1i-l iii" 'f\wr R°~r,;, 3-l<j,oia\'141 cf;'r flrwl" JlPT 3fR: <):,lJ.it <fi" ~ 
~ cf;'r 3-l<IBTI ;if~ ef<5i q;m-1 -;,l't.s'fi:<l'i". ~ cf;'r ~IT "Jl°, ~Jc, 

,;;i,1,,q,1Az 3{fq'il<Ti!i ~aft~ m i1 

(ii) <llf.t;r ~ ~ am @m"JlT <'Im m 'l'iIBs i:,m ~ 

(3J't.lJ1'l>.Q".lJ1'l>.) <flaofl4i{Oi ~ ~I ~ fl; 31T<l1!T fl; ~ 

Rl<!i""cl'1 <fi:rle?t<!i{• i ~ ~ fui" m ~ vm ~ 
(3TT.l!i'f.l!.lJ1'l>.J mm~ ,;rm~ (31T.lJO'f.l!.l!i'f.) an Ji,.,.--11<11 

;,[""[ ~ ~I ~ ey <IT c;'J" ~- 3ITTt<li" ¥fli-<i,,?t<!i{ • I ;f'i;Qt{ .ti.fit ~ 
~ ;;rri:r,ift1 ~ ~ R 3-!lQTcf 3wf:•r1 cn,rr 3W B"i'f qq'i :-..· 

~ f<F;l:i'r ;;ni:rm1 ~ <;;i,1,,q-,1Jiz b'; m ~~ <f;'1- ,<J:.o1aJJ 

8;'l"J,<'II <ll@fl'l<li 3,T<N~ cf;'r 120% ~I 

(iiiJ .:t m ~ JIT.lJ"<'l".t'r.m. m <liT ~1 



['WI lll---1'!!"'11" 4] 

{5.J s;.i.fi4ilA{ ~ a-11" bi- w <'i:. cll'r J1T<.1s<1<1i<1i<fHH cJ)R.:fil * xrrr w;m 
i1> m~ ~ in:r.<f'l".l:. (J\;m ~ QJ-w''l<lU w "fl<'lc, ._i-11<>1.-\ c); 

""!" '"'11 

('<T) S::i.fi'hliA{ ,Wasft:i:i.il 3m: ~ <l>T ~ mr., ~ Rlf.'l:i.t-fi-43 cll'r 

'HR"Ol'r-10 i1> ~ ~ I 

(~l ~ m JITT: rn <1> Q"<fi ~m'Fi s;.i.fi4>1A< tR". %;:;i1$<1 Jit, 101<rn1 

<lit -~ <wt c); fc;l-iJ i"itJ q~ ~ (~nt m\R:) i:rt'rlffOT ~ 
"3iTQ""JTT. ~ ~ ~ B3il$oi ii, ,;.itl'hiJl{ w w i:rt'r!ffOT ~ Q1'<T <l'l'IT 
* .rtt f<tm "mIT ~I ~ Q1'<T tlR'f ~ %<'l B3il$oi .:I qf!qJ.-1 ~ 

oT<TT t, -a'r s;.i11>:f>1ah * o,1;i @;:,i1$.-1 "i!>f ~ mr.-1 ~ ~ ~ 
f<'tRm:t.---.1.i"Ji.f,{OI ~ "3iTQ""JTTI 

(;;i-J ,;.it1q,1Jl, ~ ~ <li fiil<T 3Q<_l;m m <fiT ~ ~ 

(J-i1cl1$Ml :,iqa-,--to1 wr,, ·i>fJJT<lT "3iTQ""JTTI jjqa-,~01 rn 3-llc'I"-~ 
lltrewT <ijj- 3m: Q;;:r,:iff{,jRJI -~ ~ ~ ~I 

(4) ~-~~_(Q;:l".t'r.) ~ ;ifim- - <."<T.t'r. [fii'jJfi:i.t{ (11/6.6/3.3 f<f;_<fr_) 

<li R-W lJtl".'Ql'l>.o ~-t<R:rr lfOiiU$5) m fc'ti:ITcr m ·<1, ~ WITT: -WJT"ll 

3i"11#i" 3i'r ~ 3TT3c lF!iT{, -~~[~~--~ ~ w ~ <wt 
~ 3fR: ~ mi:rJr mfr ·°TIT ~ ~I ThlUT -~ -i'r;-lBIJ, m: J.lh•1~l.{ . 

3ffi s1pA1ff-w 'J"lT me'l ti&1.J1i;-,8<1> m <!i'1" <1'tl1.J<11 t1- 3lTll"J1T1 \+cJ"iP?i:i.t< ... 

<fiT \%ciH$.-\ 54¥ ~ ~ <Vo't cll'r rn l), fi.11! ~I 

(5) m-.~r.=r ("<wr.tr.) ffi,qafl"l{ - "<w!".t'r. fBJi'Jafl<H (415 <IT.) c);"FeRr <ITT_i; 

"ilcl, m <1> ~ ffi WTTII ;,,rpj;fy "@1" ~ 3TT3c .Wl-iR, ftq JJm". ~ 
~ * ffl ~ <lffi .3fR ~ -t:ifitaT -wfr 'J"1T ~ ~I {a'!OT fu;i -il;" f<';r1r, 

m: .111c1"1c.{ Ji'R Sl$•;;:{1R;::q, ~ cJTi'l" ti&<1i,-fi<fi m <lit qlJI.Jctl a'1° 

;,mr;ift1 ffqij4l:1.H <l>r !;al$<'! ~ E.Fif ~ ~ '31- rn l);- f<';r1r ~I 

(i'fi") ~== ',!'<1'1r1 a:rr.:.:rr. * ~ ;m;;,q-;- .:llT<liR <-3r ~ 3m: ::s.Jqi]" 

!;311;,c1, ~m ..f;l tllJ1i<·<l ;::w3TT ij i-JIQJH.-\ ~Jii i-11'1" QT{ fuw f.1-.-lr 
~ '!:fTU ~ ~ ~ ~ ~ <l, f<';r1r f<f;m 3iTTfJTT I 

(tlf) ::;,:m ill.fiS<R.. ~<IT~ il,;,r Wl'iR <fl'r ~I 3150 QJ-GJ<l{ ,it 

3fftr<F .:fir 6000 Q~l'-l{ '1<1'i m <iii il.fi5<R ~ ~ m <fu
~1 -6000 QJ-01'-l{ ff 3-ltmf, fo'i\.TI,01 -<-ll'r ill.fi$ifc'. <'lcf<1" ~ ~ ~ 

3285 Gl/1Q-----21 

'" 
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i'f;;;r "W1iR <!?I" ~I ~ ~ <lti5<'R. <81" <iW J1" 3TTw,T ;;ra,m "t 
qiJjq ti, ~ "JIR ~ ~ ,;ium;fr m cJfm:r '1'W:!" ~ ~ ~. 

~ 3l?f i.!fi;!?R.l iF TT'l1! m '.5Q,qi" ('fJ]W ~ ~ t-1 

(JT) ~ <Hi54Z * ;w; s1! ~ ~ (m .3ITT'IT) 3ITT Jii-tcl 
<;;iWl>lii-t cli1" ~ q,;,[ ~ fu-iJ 3'1efJT-3TT'fJT ~ a:i; t'~ f<i;,;rr 

'3!T!!'llTI ~ ?i-H'hl.\{ <11'1" i'f;;;r ~ aiT<'/i <1° ~-31ill" m ii, ~ 

* <!ilE * m ltm aflTJTTI ~ ~ ff.{ q)i?.-=1 \!.f{Nli&l-t m 
<jfi•1c1 :ITT.RT./3'1~-~.W-~ ciiT Q8R ~I 

(cT) ITTr.tt. illRS<'R. (11/6.6/3.3 fuo.<:it) ~ ~ tf1l,f{ # ~ 3fu: 
\:R'f.tt ?ifi'.<Hl (415i'TT.) ~ i'f;;;r m c3r ~I 

fs.} cm ./!Jj,-e-i1<1 <l>T ~ R.311$"1, ~ <1<1<1 mtf f!T2! ~ BT2f f.Ar 
anct ~ m <R'I :a-t<1<11 ti, ~ m rr;1-~ .;Q" ~ ~ fu-JITT; 

fi«TT, ~ wt ~ mn ~ ~ <5" ~ fui1rr ;,m,r;rrrr 

,n fu'Jo:mqj/f = 
(qi) ~ c3r ~ f1J1filc1 ::i11ciJJFdf <Iii ~ ~ "Jiofii•!l ?if1lfii<h 

(<Icrt.t'r.) * ¥1" ~ crn ~ <lil" ~: ,;;~ ~ 3fRffi ~ 3-ITT tic; 
~ l)., ~~9.··'%1~ ·i$j" Jiij,tif,J'J;q'j <fr ~ ~ "R'i/Tcl c;;itllfildh * 
~ «."~r,, cm <1" i3r ~i Rmfu, ~ ~ ~ (;;fl".W.<fr.) 

<11Y.i'IT if;'r <f.llT ii-~~ ~ cm 00 ;:fl\- ;;wJJft1 

(wJ ~'!tr rn ~m * ~ {i:J-\i mst c& 3Wffet °ft~R ,i{l'h1.i•h * 
~ f'hr.r crn t1" l$i- ~I R~r.r ,n:r, ~ it ~ cit~ ~ aft 

~ ~ }ITT" ~ ~ in ~ fu"¥ -6,'f ~ ~ ir ~4-
~ I R~, ;,ll"_<'i'f.<fr. ~ ;f,'J- ~TT R. ~)'l'f ITT1" 't ~ ITT ciTT 

J-ITTjfa" ~ crn <'1- # ~I 

("TJ <1:J-\i f<l¥ J!Jqfcl<i'f. cR'f, ffqi1,!l<n:, 3-Rf,m~r 3ITT 'K~r.:1- ~ ~ 
.;jcJ,tiiJ1.qj # JITTlTr'f 5cgi),fl ~ QtrJTofr <Ff f5311'f'i ~ m · t 
fui<TT o!J1TJTT fu; ~ 5Qf-ih<. 11'\r .o11,'-iP141 clTT mfr \1ill<'l<l c;w.317" ii" 
~ «rim cl" °\'JI <;;if14'ilfi{ d'frcc:a1 ~. tq ~ i.nT wtR 3fR tq 

cfil" ~ ~ 3fl"{ ~ :wa-« ffe<TT i.nT ~ m ;i'r ~eJ11q,,1,u1 

fui<lT oITTT"JJT ~ ~ fus" 31l"{ m ~ R ~ ~ _ 
'l~<>i'.'11 ~TT ~ ajmf}TT 31- ..t .3ffi 34t<ii{l ~ ;,itc:tf <'I, O<ll<'irl Ji'R 
}ITT~ ~ <Ji" ~ 3-1~1<-ili/2 J;c>e(71 i.nT <lTJlrn :,-~ ,11$1 @m 

c;,i{-{l.fi1Ai, ~ ~ ;;,if11.fita'i{1 31l"{ R\!rc1 c;;if!4'>tii{1 <.ilT ~r ~ 



['WT ll!-1.ll'Us4] 

~ ~ ¥J" ;;;m<rrr GR,;it 11/6.6/3.3 fui.<JT. <lsTT q,: {1d-lli-11<i-i1}•1i{UI 

mTTr "\'J {1<),1 ~ .;i\8f(ifi, ~ ~ c;.i.filfilk(i cliT «fl::~r ~ 
1Ji!i" -m ;larr1 

("ET) 100 R.m. <1" 3ffuq, 8;TT'RIT <l\'i" ~ me't ;:,m fuwr ~ it 1116.6 

fui.<IT. rn qr ~ <l" Wfi-1" w m: B11c11c-a{o1 i!i" 8"l! m, w 
;pjliiiaj{UI Q"UIR'fr (m: fu'£rr it "it,r, '1flJlr .mfu" i.ii;;<'il'-l $ ~I 

~) ~ ~I oR1" i.li;;<'il'-l ~ it <j,c-<l<fiMi-1 (RlAhliii$cil~1'1) 

c), Jll't<l"Jl" <1° ~ c), fisl"-cr ~ ~ JTTu{" ~ d-lliid'l<l fum a.'t 

~I ~)w ffl ~3TT $ fi;l--cr 11/6.6/3.3 fui.tit \B,:iafJ<l{ <Rf c), 

~ $ii<fid-l{ 3W ~ ~ * c!'ru 3TTit ft;:,ru q-"'"''H (JJ.:mc<Jt. l 
~I d-lf,i-<14."\ 415cit. \B,:iaf1<H ~it~ lJ.JlT{.<Ji. clil" ~ f,l""Jfr1 

(5.) ~ fuwr qo11fol<li <81" ~ i.llc-C:cil @tr Q"{ JTTJT ~ qfci" ~ 
* 8<! ~ i;:i-<1lfi1.1h1 cfiT. ~ ~ "\'J. $'1 m c!l'i" ~ $ 

m <'l?lfm ;;,rQ"J[[ fu; ~ \Ba•ll<1{. d-l'tcr. f.lci~u1 ~ 

(!Jd-l.m.m.), Rl:a,01 c!'t? (~.iilt.) c!l'i" }WJja" 2x100% <;.iWhlJhi; ~ 

<1° \'JI ~ c;.it1lfi1<A<l "'-l>f ffi"11!;,i-1 ~ ~ WR ch)" ~ 
~ ct ~ fuam "1TT);rrr1 

(8) ~ 3J;:i-iQc\-,c1 -~ l,10ltf<l<li ii>"~ lfru cliT :lJ:,-fiq<hc1 ~ 

1Jcl>R<1°~: 

{~) ~ <;.isi'hlii{ 3W 
R~1<1 s-;i<i4'1<A, cJ, 3u.l" 

Ji<'l½:cil ~ RR ~ 
{l:,T-cf.cfr.) 

(aT) 11 fui.<IT"' 6. 6 fu;-.<IT. m 
3 . 3 fct;. m. Q1Jll'ift 

(U) 415 <it. q--om;j'r 

(5.l ,l;t.m. q--om;j'r 

~ 1XifiR ct Rla, • 1 c;;i-<1'h1iH . ct 
mm <l" Glt,Ji'l ~ 5'.-5<'11 1Ji!i" 

i;@mmi; R mft'f %1 
q:_uT w <l" :lJ:. fiqfcfia 

;i:m ~ it ~ '.§sfu <l1 in ~ ~ 

" mum a 
'IT 

~ ~ -,:j- ~ '.§5171"-li ii, ~ i.!i-11i.!t1 

i;.i'<l'hl<Jh ii>" d-ll'L<l"d-l" R ful-<1¢1 ffic1l<.1<1i 

1:r½el't ~ R mfta" tr 
q:_uT w R :Ji-,/iq\4,a 

.'.Ji aj q R\ia ma-

157 
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(9) 3i.-==t.fci$i, IJ"ll1T~'I"' - ill; fiq4i<7 1JUTR'l'r qi! ffi.;,it$i-1 q;Ji ;i'f cfiJf ill<>i~fl 

(40) ~ i);" 3mrfm :,\'fq.-jqi[<'i JITT, ~ i;ium;ft c,'i'q 11TIT <TT 1.0 ~ 

i);" fc:l1J 40 ~ l.!J--1714{, ;it :)fr 3ffuc:F; ~. ii, fc:l1J f<);,rr ~I ci,5q--(.{ cfif 

m f.'l~R<i <Ra ~ :1J,-flq<li<1 c), fc:l1J ~ f<l;1J ~ cmt ~ c!;r

lfR1JT <!s qio, ;i'r qi"R 0.12 fi'r.;:ifr. i;m1° ~ i), ~ ,.ft- ~I ~ R'<Jcr i), 

ft':li::r :lj,; tiq<i"ii-1 3th: ~ {2;,Ul ,!.fHa1a :m.RT./~.~-*-~- ($-R'IC:"{C .tlf'l> 

$~f4'i;;4i<>i .fils $i'lifi;;lf.'li.l>fl $3lk1<1fl! ~ i);" ~ ePT]l;f ~I 

(10) ti,m 0 1 UUffiift - (cl,) W mr.:r i);" fc:l1J JTT<!%" "J"Jfct, ticl<:,owfR;rm 3W 
~fm<:rr ~ q:o,- ~ tr ~ .fi{ltfOI 1JUTR'l'r ~ ~I m:e-ur 
~ -qi)- ~- m m ~ f<l;" q~.zr11 RhHOI i);" <l1Rl'T ~ Qill(>kl 

<lit Wfi' ~ I afu, ;,m\~ i;;.ifl'hlii{. ~ ~ i;;.i<'l'hlii{ · i);" fi;t'Q" matU1" 
qo11Q:i.ii it c;'i" m;, ~;~ <li't ~ m ~ ;;fRTJlf f<l1- Q<li" ~ 

~ ~1am i;,it1q,1ah~ ~ c;;itN>1.il{ it %m aft m <!if 

q'tw ~ ti'.: ~If 3Q<'l<-'i.J "$i'r1 

(W) ~- 3m s;.it1lfi1Jh, ~ ~ <;;itN>t.11{ Jfiz ffir.=r i:;.i"l-ltf>i<A'l. <Ji" 

fi':li::r ~ fi{fflOI ~ i);" 'F<'<f qiJf 'ff 'P01 ~-1 it i!'J" ~ ~ i);" 
~ ~. ~ 3'1 <!<I> ~ .i-ffe ~I 

{11) iffi'<i<lili>l<1 (i?i.:W~.ill$~~1o-l)- -afu <!ii" Rl5.) <ffe'l<lili,!"1 m ~ ~ 
Jr am i;;.itl'hlii+;;,if.1,r ~ ffl ~ ~- i);" ft':li::r qfrcioi <j<'"'i<liio\'l JITT 
"J'TTt ft;r ~ f<li!IPl<i il1 <TI~ <'IT~ d-lkR1'i"1 W ;$1" ~ ~ "\ITTl'11r.r ~ 

~I l!TJ.t't ~ orn't it :)fr Ai<1ci'i4 ~<hl<'1<1 <31" <ffel'm ~ ~ 
CTTMr 

(q,)· (i) i?ifil; 3ITT Q:ti~o1 ~ ~ ~ q,., -q.fil (IJ'l>.JJR.ll\>f.!Rf.) 

m c), ~I c,m'fq, ~ 3JT<rl<l<lo ii'f'i\Ji,i1;ah'f <fi" ~ JITTT 'ff i 
~ ~ (J;l1!,.IR:L) ~ ~ ;;rrw'rj ~!\:T ~ # ::;rm,; ;# ~ 

~ ~ ~ :ci1f.'lc.11:ii ~ 'ff q;c.1fik1 {.IDm") U<iiR <li" ~I l;l1!,.JITT". 

ira.im-. ~ 311"{ J;l1!,.1Rf. ~ 1<1•1a 1J.1RT.tt1Jal. (::ria'lf.tq;;;, 

41.ftt!;,tl 3TT'li" ffivT -cis JlR:f.t<1R1), 3'1T;,".t."<l't., 3,f!;,".t.t.t. 3ttz 
IRf.lRf. (f47\%~i Jil.-Ji.!>1) i), ~ i:rfre:rur 3lT<rl<finf3lT <ITT mi'lo'f ~I 



' ' 
' 

[•IPTl!l-~4] 

(ii) ~ if; 3Wli1T Qii ~ qzj tlol<I", ~- ~r 3itt ~ 
cilQJll<11, <IJfiq,{O[ 3W ~ <81- llkRl'i.J<lirll a,-~ j-{<l~{O[ •j"il<l>'i c!il" 

~ * 00 o!llPffl 

(&,). ~ ~ ~ ,!;J,'8.,1c1 m:a:rr. 3fR .3'r.=!r ;srq JJkt<J>1 <li 3"Jffi'{ 

~I f<lwr ~ ~ f.l,i,101 ~ q;'[- .3wfJf ~ lTI: rn ;;{flJ;l'ITI 

~ cA<>&H ~ if; ~ q;'[- q1M:.a1 ~ if; J1<FlR rn-3ti'm 

"@TT 'CR" 00 ;;w'mr, F1I c!l""c:dl ~ <);mq-~ 3'm <li" rn :# 3ITT 
f.l4~UJ ~ ~-~ <li" rn ~i 1JEli" ~ ~ ~ s,"lll't ~ <m" 
~ $i.lil$41 <);° ~ st 3wf<lT ~ q;'[- <1-t'l<lrll cfr ;;(1"Q"Jfr I 'C'<!> ~ 
~ <li'I" J1'1~fh!fl if; 'C'<!> '1k if; ~ <l'iT m:-ar .3'r.=!r tic: * .3wfJf 

,rm, 

( 1 3 ) ~- ~ m: - R'<r.r ~ ~ 3!Tqf<t ~ ~ <li'I" c;~rr :# 
3llQldilili.fltj amt <61" ~~if; fu Jm:Ji!RJ./i: ~ cy,i>'<ll{ ('Q".'t.'Jl".1J1li".) 

~- "1liB ~ ~ {tf.;;fr_J ~ ~I ~ 200 -jJ"_<lf_ m ~ <li'I" 
~ if; ff:itr- lT<!>·"gt;;fr. tic: <'fmf <i!TlJ<lll"l ~ Jtffifhti. c;'r $'!>1$4'i <li ~ 
<);· fu ~ ~ lffJlfil <l'iT Qif>" ~ Jfl"q((," 3q<1141 sl".;;fr, Bi: ~1 200 

' R:m, * <!iiH' ~ ~ $if>l$<l"l if; fi:ro, 1T<l> ~.$. Bi: ~ ~ $<1>1$<i'i <);-

ft;rt, ~- ;;n-~ t-1 ~- 200 ir.<IT. <IT ~ ~ clli 1T<l> ~ 
<lTit ~r., i);: fil"Q" ~ ;'r.~ Be ~-~l 

(14-) 3'r.-.=ft. 0,1u11iift -~ 5.llf<fi.fi ti; f.l1hi:t1 3ITT m::lffDT <); ~- t'r.m. 
i;ruJT<;ft :# mq; <11i-c<11 rn 220 <fri.c, 48 mR: 3fR 24 mR: ~I cl"mfu, 
~ qp11Al AA if; fi:rtr 110 ~ 3'r.-.=ft. ci>T U"<:iT<IT fc5<rr ;;ir 'H<Rlf "t1 ~ 
3'r.cat. qom;fi- "$ fi:rtr ~•dl:41 ~ ~ &. ~ too¾ :JITT" -£1" 3rnija ~ <li 
'RN. ~ ~] ~ tlci'i $ TBl'" Qq'i" 1.fi'ffc-q',Jf-~ ~ <'fJTfllT 

"""'' 
(ls} wmr .iUJ1Qfi '\!'1•1<1 :ITT.o,T. if; ~ mr <!>I" q<fm" ~ <31" 

~1 Jlt-<'<l-<J."'1 .=m.,'f w .,i/q1c1<1i1<'11<1 ir.m. 3itt t'r.m. &f{1" ~ #r 
-;,oo.fr I mr ~ <l>r \%"11$<1 c1i'ra tlol<I" 3i<ifT <TI:~ if; 3QT/.IT q;'[

JtQ,,l<11 ~I 

(16) ~= - {!l>J 'Q".m. m,::'{ t<1>&1:.a•fr1 $;;r ~~r.:i: ll<lW <!>I".~ w :ir 
311<,~ ~ if; fi:rtr ~ ~ 3itt 1..fi•1a m . ..rr. <l'iT ITT<'l<1" <!l'l.-fr1 
~- ~- tmr JlRt ~ ff;rr;,f<ficii<Hei ~ ~..,- OJ"iliR <!>I" ~ ~ 'ti 
3'r.m. mct ~ic: crt3.=s m cll'r ~1 
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{w) "ff:ifr a:rrct m <'I)- ~' mt<[<, i:ra 'ff ,llafc:la (t'r:$".lJlf> . .fi.J m 'l"l<f= 
Q"ft1!(, <1fc:lcfi1 :i:i111kla {t'r:$".t'r.dr.) m ~ ?JT<J mtmr ?JT<J ~f1aQa 
(;al";c.r.t'lr.t!.J m ~ ~ ;,n;r ~llaR:la (-.t.ll.-.t.~) m <Fl" ;'i<rlt1 c;'r.rr, 

~-olt 3fR Wlft-f!'I, ~ U'1r.l" <ti ~ ~ t'ffi't 'ff :;-ii<hkla cilQJ!lo-1 il" 
~ 10° B "Jl. 'ff~ .rti" ~I 

("Jf) ~ ;i:i'tro <), ~ ™"°1" ~ ~.tfr.{mft 3lTG> tilv:i=~r.,) -55 ~I 

i'f~. ~ ~ <'fll$ ~ ~ * fc;liJ ~ f<lcrr<, (&ii-!NlJ ~ ;,rrtr,Jft1 

¾C'H<'1ii:fi an'i" <Ji" ~ ~ <ll ~ ~ ~\R;, m 3fR <.J,fi<lld 

ll'IT.~. c};- ~~I 

(1) m'URor 

(c!>l IDr.:r <ll ft':l"l!" o:r,irr$" '3'J'$" f.l:i.io1u1 Jit.. 3qq,,folq, 1JlJJTI'fr 3-li';!f.'l<h ~ 

~ cll'i" Q{Q{IJit <ti ~ ~ 3fR mfr ~ ~3TT. ~. 
~rr-~IT 3W t;f1'!<, 3l'rn~ 1fif 11of1101o-1 "i.fitJrrr 

{liT) .fiiJllRl ~ JiJQT<1 cfil<'fk1 ~ ii, c;'ki-.r ~ -ii, ~ cfi1fr<r. 
~ 3fR ~ ~ ~ <hii{l<1 Qzj,io1 c!,!ff 'ff Fol4flrl ~ 
;m,M Jih: ~fl',~ ~.,ft 1fif f.l:i.jcjOj ~ ~ f.l,:j,(UI q,e.,'j

'ff ~ ;;J]"Q"3'1TI ~Jfc!; '$)" 3TT<ff<l<!i<'IT ~ ~ ~ ii,- ~!2¢)01 ,t. 
f.1zj,(O[ $,it <3)-~ <wf 'ff qi,Ff ~ ~ I 

(aT} mft 3TTQTcl 3q<(!Jft Jtijeif.i'i4'i 1fif ~311$<'1, ~ ~ 3-l"Jtif.i'i<l~ <);

~ &a 1:R", iffel;;;rr c3i" ~ Fief: ~f1•;1118~rn:r JITTnr ~ ii, 

~ fll;m ::'ilT1JaIT I 

(c!>l mm:r 3~1i".4'. ~ ;;i"f..h 3fR JJojti\J1<1l ~ J11"11R:R•1 3./R f.'li.ic101 ~ 

fuu" ~ Jll$<filllh'l.!H 3,l'Q1ft, fuaf{<-1, .3rif<'l;q, Fc't<i:.!01, lJ<rtm 
3ITT ~ if'O'JT<'!'r ~-g't:.fr:('11".3J&".1Rf.) ~ ;,iw-.fr 3W ~ 
J-tl~fc':f"tJI Ji'h: ~' ~ 1fif Jloffe~ci f.'lzj,{Uj, i?[zj,{U] ~ ii;' 

~ W[<'i ~ (~ <{Q") foi<i:.!01, J@":Q"fQ<f 3fR '.faTT, l/faflR'l<fi 

~ "<!if ti.i<1.-1, ila1<1o-?t_ ~ t;!'0'11";1i, ER<TT3IT "<!if ->1'ffi'l'Jlr1 
~ Q1JTJ-,;fr (IRf.JTT.$.} ~ t1f.R1ffi<1 ~I ~ ~ $" fo:liz 



[ 111'1 lI\ 11.l"s 4 ] 

~ Rtaf.ta, ~ 1?t4c101, ~ 3fR ~ t;rUJw!'r 

($1:$r.'!fr.1JJf.~."lRf.) <l>f ~ ~I 

(W) {i) <!]1"iq 3,QIC.cfi 3fR ~ ;,rf.'r,r $'r ~ f.?l,tj,101 uu118l4i 

Rtaf.t..-1. 3rifu>cfi f.?l4,101, 1:rnh•1oi 3th: ~ ~ <);- m <);- w it 
"i'fq <fi'I" ;,ff(!'Jfr1 crur'Rt, ~ tiu-101 gUJTe!t 3fR ~':ffelcri >,cl" 1?1_4,101 

t;rUiwl'r ~ \;JJl'k11 <);-~ <fi'I" ~ <);- 3r.p-tr m"I, <fl'i" ;;rr 'fl<!>ctT 

i, 

{ii) mm 3,QIC.cfi c8I" ~ 1?ti..i:,io1 uu11R:!.t/i it ~ :nmi-:IT4" 
~ t;rUJw!'r ({!lll.{Rf.{Rf."lRf. - <Iott ~ ~. ~ ~ 
Jtq, ~ f<l'dli'loi ~ ~) ~im:r,;r ~. Ji)" Q.'f.Q"Q>.i:fr.lJ. (~r.:wf 

tfITT-R' ~r.l" Q,a)\flQ,fioi) \?t4Jliilofl <);- oi.J1.-lc\Jl tit<J>{OI qi[ ~ 

~I m IRJtf ~ (IJJf.lJt!i".t'l".) 1;f011ofr wi'lci Q.'f,1Jt!,,QT.1J. 

{.'t~m lfiTl.R ~'°' Q.filffll!,fioiJ/d'r.$1.t. {::,rk.irJ ~ <fi'I" JlQmTJTT 
qi[qror,:[~j 

(iii) ~ ;,rm <fi'I" ~ f.'14,101 ~ it ~ W&TT i;rurrofi", 

tlqfclcri wJ f-14,101 ~ (~.Q<r.;;fr.l ~ ukl.:i<>t Rl4c101 U"UITMf, 
~ q;,\tl\6l ~. ~ <f;'1- f<l'dlf<.lci ~ i;JUJTm (1J.t'r . .3ffi".{Rf.) 

3fR :ITT{ Q"{ ~ c8i" fcfa",qfuj"re;crr QUJToft (lJ.t'l".t'r.} ~rm'fi;,j" ~I 

~ W&TT QUJToft :._pia1a cl'r.$1.t. <1'>'ls cfi1" ~ ~I 

(dT) ~ <);- mfr q\'{<H<>toi ~ it qf.tiJl<'1<1 <);- ~ <IJ'f<1" ti{il<11 

~ Jiklf.ti.Fcia1 ~ ~ m ~ "Cl{ ru.--01R1c1 JjfC@" 

;wifr., $UCfi.fi (IJJf.lJJf.~.) wrrrol'i cl>f \:Jfil'Ur.'f f<fi4T ~I .3IBTT<'f 
~ it ~ cfiT ,wttflct oJc.: ~ <);- ~ i-<J,..-lclJl ~ .:i \!,i';ilil.l{5 

if,t,-01 5lR'IV4 ~ ~1 ~ Jiklf.ta, f.'1i..ic101 <R1" it ~ cnfum 
~ (!J('r.d'r.1.Rf.) :ifl" "w'l1"4T ::;fl" tfcfi<1T i1 

(U) f<lctf.tct. ~ Qi..i>IOI, ~ 3ffi ~ lJUITofi" it ~- Qi..j,101 
3ffi ~1:;113c:qc <RTT di" m~-m~ ~ di" <lffi <);- fi;tQ' too% 
Ji\8f.t<J-ctc11 '-nl ID<l'm<; fcf;"m ::;rrQ71,j 

o;.J f.'li..i,101, 3E,11Tl'!<'f 3ffi <Re;,ur a, m 'Fl¥ d-11,14.<>il a; fc;tQ' ,j-j\8fl:iti 

d-1151.<'l Ml mfr l!<r.t'r. 'ffet,.t/1 3th: ~ Jl\!,,il\J.,Jl 'Q"i>t".t'r. ~ 
~ "$" Jil3C:W, ,11ls4.i>/l ti> fi;W ~ Jikifl:4-ct Jtl5<(<'1'i <ITT \JfiJ'1TTei 

f<:F;-m ;;J"l"l7<lTTI 3-lkifl:<1-ct !$"1':lf:.fi/jil3l';K.fi cfi) f<laf.ta, J-Jif<.t,cfi k14,1c1. 

'" 
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~ 3lR ~ i;rum;ft- <l, Jwm-rn $<ii9,~:a1::1113r&;.fl .:q;gj' # 
~ ~ .3Rllo ~ -;jjfi'llvhJ ~ w ~ 3wr.lT-~ ~ 
~ ~ ~ ;;n-i,.n-1 .:t118'f&, ~ q, ~ <%q, ~ ..i:a1Rro1 :at~ 

'"'' 
(ii) ~ ~ aft <h!f.l'i<!i 3l'I.: ~ 34f-i;f,.fl ® W!ffr 3-iilf.'1~ ,t:, .w!4,iu1 

~ .N~ >HoiR!a !Af-i;f,<.1 4\l G;;;i1$o1 '.:t!'tllf\i>tcii ~a ->t<11<ii<ii' ·* 
~ <hf m"8 ~I 'J\tllfi<'lcil ~ l,liUWl' ~ 31\).y1i:i t;" 
~ i);- ~ ~ IR, f.ta.!t <l, -<i,:: ~ 1R" m ~ ~ ;)'; -<fi'Rt ;;:r 

~ l:R i.lcil"1l4\ ~ 3i-Q;;;,.i ·.r "t,fJ ~. -~ ~ '~ 

;;n--Q'JTT f<r; fjjurr ~ Cf\T ~ 4\31" ~ ~ ~I fclaf.tct, ~ 'f.+4iiqJ, 

~-311-.-~~~~mfflll>"-Wn'AIT~tm> 
JHllf\<'ldl 3,QIC.i-1 $f.'r <iiT q;R_1JT ~ ~I 

(U:J ~ ~ 4\l R1<.1lo1 #;:I- mfu:r $uefia 1JOJRfr * M <h" -~ 
f.'14,101 l,lUffi;fr ;it i?H.--a~ f<T: l?l•m.ft, JJl.ft~•I 3ftt f<r<~ ® 
~ ~~ ® ::,rn,;1't1 

r-,rJ IDrcr r/i" 3Qf<!>:il 3ltt q,1f.l'iq,1 ~ -~ <!il" El"at ir sr,;t 'r.1-.rr ~ 

fi<1Rla t<,, ~ -~ ~ ck ~ ·f.l.rr ~ <Hls,i:_i-0 <# f<l> 
~ ~t::11Bi:.9,i! .1-ii!!'(l'I, $<,-C{~tl JJis<J:,l'I 3l"lft) <!il" -.:<ii-m <l, 

~-~ ~ *·3<,1), m x=)" ~ Ji\", <1C.<'ii-ll ~ ~I 

(~) ¢fc1t,1R'Jq, $lZT tiiH-li-1 3fis 1¥[: -i:im'f ® ~. ~ °Mm~·<), 

f<;w wrrefr <!iT 5"1'J >Ht1Rla <hti1T 3ltt ~ -~ ~I ~ tl';JJ<!" 

<l, ~ <i-'<Mi-1 3fh" 1:fo,: i;:iiffi" <l, ~ sTi'J, ~ '3i'T ~ <ffi'T ~ 
lR ,;-<.ikl1<--a{o1 ~ ~I fiiiRla ~ -ar#r ~ ft.wfrr (<11$<1.flJ 

sR:T ;ij- 3-l<jfliiJ!a ~ ~ {JIB.3IT.-~.} {'1 ~ ~ 

fcl41"1<1) ~ ~' ilai<kl'i }ITT 3f<'<l ft"~ $o-19,0J ~JITT'fR ~I 

flo'f.ra <Hf0:lll..JJ\ -t11f.1.Qj (Q<1<>1l•1 J 5"1'J ll4i" ~ ti,-~ -er( fiiiRla 
;~ ~I -~ ·fl"1o11Jli-11 ~ f<l> 3iITT'3, ~ "<hi {)31<11Jli)I. 'ig 

~ -'Pf fcN~ {i"'1'11J1i.il i:fl"-{i<1R:i<1 ftl;m ;;rnmi-1 

(:;rJ ~--~ ;3l' :m1l f.'14,101 1,1011R:i<fi ir Q<!i" m m ~ ~ 
<ff ft';ro-~ 3fR 3loj41'1?t %l° "OUTTill ~ ;Jfl"Q""d"fr1 



(C:) ~aft 250 °M.<tf. <IT ~ 3l"1"cm" {~) c); ~ ~I 8i•oi1$<'. ~ 

3ITUlftcr $cfi1{41 ;it llill<'lcl ~ ~ ~ $"" fu .31T<J-~ 

, ~!ffclT dli.-,"'itfiJI 3fR $1!:Jl)cji{Ui .;rurr.ft ~ ~I 

(3) Q'lif ~ ii; 81v f.'14o101 ~ - rn <ll'I" ~ mt ~311" ~ 
~ <IT R:(J.-Ji$<'. llt,fuil -i:m,r, mil t,~:l<'lil ffl. *<kkl ~ lJOIT"<'!'r, ~ 

· ~m aj.j";r ~ ii; fi:ri:! llhlia'tclcl <'11\)cfi <fi?lci{ Jlil.llf.t<1 ./.1:i @af!ct, ~ 

f.'l<io1u1, 11ahi.-1 3fR: ~ ,;ium;l'r Jmrn't, ~ <Ail" mfr., ·$,';{Qi,H ~ 

f.'14::ioi ~ ~ Jf11JJfrl mlt ,;i1a,11ito1<>1 <>1181<1> <fi?1<'1{ Jiklfht, ~ 
· ~ ~ ~ $" ~I ~ ~f(f ffl uo118!./.11 <l;c 81v -f.'14,101 

·· (lOllfi:i,:i'f ~ .3fll!lful ~ ~ 'g"j 

3ffiqiq, f.'l,j~oi, ~ Jl\"{ <liJ<lf ~ Jl\"{ Qf(f ffl c); mfi ',l)•lid'ioii>i 

i<HGli.!i ¢S)i>I{ $" <fl"'il" ~ <'Ii" 3ilcJo{-1;:r1'JO'f $" fu 3fR: ~ lf;'r 3l?J 3W<>

~ -~311" <<fiqe::f1<ra ~ ~ ('$.-4.-c:fiJ ~- -nir-n<111'i ~ ~ 
~t~-~ c);·ft:r!J,.~ ~ * ::tihi'1\Jii.!i ~ c!il .f!Rlf.ta=aa1 ~ 

"l!<P ~ m <TT'" ({!"cl".i:r.t!er.) ~ ~1<!11TI 

(5) ~ uom;ft -~ mlcl" c),; ~ mi.ir ~ Uill('io-1 <1>1fAi:!\1 ~ 

~ wr· mw JITTffil' qcJ"R c),; fil "Q<p inwfr ff<lR" ~ ~ ;;n,:rafr 1 

('<'J mlcf <'Ii" Rifil;;:;;, ti:i:1.iflul <ITT ~ 3fR. ~ #'I" Fo'l4::io1 i!>!ff (<l>eTI"J 

~ R1af.ta. ~--f.'14,101. ~. 3th" ~ ~ c); ~ ~ 
D:lTQ"il, dlio-lkf.i:•1 <);- ft:r!J, ~ 31m<!<li" ~- 3Qcji(O[ # f<l', i;:i:aJ1ld. 

<1IQ:g.tdl. ~~R,,--,a lJ-QhH %bl-u (3ITT'.t'r.i;'r.J, ~ ~- 'fi<IT 

l.!<>1"'iilc-i;,tl, <;.T./-l5<(<"1fi Jnft WTTll ~I 

(<!l") .:t1fc1J1ta<'<lLJ:,J1 ~ m<:f 3Qf<M,1 ~ f<I;- <'.di$<1 ~- <li"-1<'1{ mR"OT 

tim, $5<{,,=g ~;"ITT$ ~/lll$dl:fi lJ<R 1:fflIT ~) <ff•·qi'Qc1" c),; 

J1i.1'1c.f.i:a1 · 3th" f<n~ <fi' f,S:ro-- dli$1>)•;i1.A:at Jll'!llfl:a zj,;q.,,, Jll<ik.:?4; Jj 

3fR: f<tll~ i;r,;m;fr ~ ;;n,:rafrj 

'"' :ctfl<Rll$$ ('(!f!_31'r_,J, 

~ Jl1o:rl" Jil<Rll$$ 

'g", ~ ;;m.rat1 

-a~l$7?,)~a~'1 .fll<Rll$~tl {lT<'r • .fil:m.), Jil<R11@il, 

(~.31'1".l .:,m: 'qe'f sR1J.-1 J11;;fje:R•1 11011f/:i<1T aft" 
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(tJ) (TTl;;{f 3,41<'.4'> .:ITT{ RIJ1" ~ c8i" :wmr <11" ~ 3ftr '<111'.f ~ J-1\',fcl'!,_Ji 

~ ~ (3<'.if,{01a: 'n<TTl" ~- ;i"Jl" Bs, {lt1Rlol ~) it;" ~ 
JlT<JQ<l<li" :t1kl<At-fcl'!,_J1 ~Jmil" 3i'tr {'lV<T (t1<1<>il•1) $<19,~tl -b> fi.Jv 
fc'rR ~ ™ ::i!TQ<IT1 Jr.<J JJt;,qq,_uj 4'iRIT it;" fi.Jv :;iQf<:<fcicil 

~ ~ ~ ~I 

(5.) qf:l:{iq,e:J-1<1 et.TT, ~ ~ c>1,;;;,lv1<1 3i-<ll<'.<'1 ~. ~ ~ ~ ~ 

fu"w; 344'>{ 0 11 3i'tr wr.if ~ f<r;- ~- £,iflfJkA <hs;1i>!A fctil~, 
t11i>!<11<1s "iTTRTT" iti" fi.Jv t!ol.lJlll.r.fi".t:. ~qr.:wr •l!>l<R:· 1;t1Vn1<1 
l.!fTiful.!ti<'1)/ tiol.~.lfr.(~fi'i('f $&1<.f;;lfutl <Fis) it;" ~ .Wci{<'114'> 

et.TT it;- ~ Rit-'lik s'I" "i.fflm ~ ~ ~ <IT?;™ ~I 

(7) f<'lw, 3rnJfcl" ~ - Rl<ic101 3iiz 3qcr,-1oftcr,,a1 uu11%1<.i1 it;" fi.Jv 

~ fu¥ ~ lJUlTefr c;q_'QT.w.J mr f<l"il;f, .;,1fcif.t<.fcia1 ~ 3i'tr 
fil'!<Hkli<-! 230 cit. 4T 110 cit. t:."lfr . .3i'\z;4r aTTi'ICfl" flTR." f<'RT (3<'.l(',{Olci: 

22o<IT.;4atit.124<IT.J ~ ;;'r."Rf. ~ ,lcJ<l" CflT "Cl<lT<IT izi,,rr ;,m,.rrr1 

(8) R1,i,iu1 ~ - .i1J,i,iu1 ~ 3ffi:" ~ CflT \%<>ii$"1, f.'iJJ\01 _3iiz 

qfre,,ur 3'~.cfr.3TT{. {am:ctl'4" <ll<-l<'H Rif.':!<1J-1), QTcJ{ tl1$f<ti_i>I 41(:,fi.iJI it;" fi.Jv 
t:.W."Qo,.~. (JJilf1:cf,., fl7tli$tl 3ITT, Jii)ii?l<t>oi !j;,;alf.':!<1°0 ~ 3iiz 
t:.W."Qo,.t. ~ 1<'f lhR 8iloifl ~ 4T fl"1ij,M it;" 3f.ip!R ~I 

(9J cfTl',q" 3i'tr aei R1QJ11'\01 ifUffi'ft cw.~ll.lffi.J - <.l]1'iQ<f\" am 3ITT 
c1l&r ~ <li" f.:!.11\a13TT cll'i" RJq,1fhrT iti" 3f.ip!R :,iiwf{a,i Jf<'f, i;rmur Jf<'f. 

~ ~ ~ 'J"l<li-11 it;" ~ Jll<ilCA ~ <li" -fi.Jv JTTi,-~ ~ M 

3i'tr fc:rQ-;ilWoT ~. cll'i" i;ium:fi ~ <>iTT""JIT I 

12. Q)l;. wi,r 

(1J ~ <ll ~•o11:,c: \',<l!<'M \11JITTil'r - ~ m s'I" mr-r ~ 
~ <n R>l•<1_1$c c;'t;.t cr,T IT<i'l:f t<'f mr m Jr.<J ~ lJUTl<ilt ~ ?er; ~ 

.. m <J3"5 <va:r.;;fi-.3TT{. i. ~ ~ ~- ~ JlTJT lJU11oft .mt?;: rnr ~ 
ciiJlJJTTI ~ jjfcif:l:m ~ ~ R1Mfr.irula .wtim3it CflT i:rrc:r., ~, 

(er,") <f\Ff?.T "<17 fr.!Joil$i'. U\',t'clcl ~ cll'i" ~ ~ ,;rcr,"I"{ ~ RI,- ~ 

14 tit il, ffl Off ~ ~ cl;1" ~ WT q;o\" \TT r t:cJi" ~ c/;1" ~ ® 
"JITJT CflT ~ 100% W.Jf.Rf.t. {~ cr,f ~ ~ ~) 



m; ~ ~ <TT ffia<i1$c. * WTT"Jl" 3fR:" 10% ,t')- .>1ffif{cf<lcil i), 

3S<J"R WTT I 

(-m) ~ -.:rr Fol•<it!;,i:. ~ w:hr R 100% 3lTQTci 3q;m,fr ~ i./if 
~ ~I ~ ~ m f<:l•<il!;,i:. ~ R 2 x 75% <TT 3x50% 

i:gc;, ~ (01, ~ * fui;r) <TT 1JQcf ~ {~ f2:qQH1 * fui;r) 

3fR:" ~ ~ (~ ~l ~ 2x50% f<h1..J1q;J <M ITT<l'<!R ¢1-rr1 

Rfili" ;qj'g ~ ~ ~ ~ <:fl ffi•<il!;,c'. ~ * lT<F 'Be: "\,RT ~ 

~ ~ $4il$4i cf,r ~ ~ cli'f ;,rri:r,ifr"t 

("Tl 'l.<;, .mmfu, ¥1"$ <fr ~ R. "1PT<TT * ~ * W m~~ ;qg 
3ih: 3clR<'r <Ii'\" ~ <FiT 15"11$<1 ~ QcliR <FiT ~ ftf; "l.slRll" l)-;rf<'IT q;'r 

~ <ITTTor ~ R :ifr ~ B IDU Mfta" ~ * ~ mm:r 
~ ~ w);, 

(«) ~ ~ 3,efB mffi" Me1, RT<fi" ;qg 3ih: ~ * futiJ<i 

;pi-m m: <:.@" qi[ ~ N{ 3fflTi,qi 3WT ~ q;'r ~ * fui;r 

~ ~ <:.@" ~ ~ cfi"I ITT<l'<!R fu,m ~ I 

($.) mffi" mm:~ <:fl fc;Poil!;,i:. cfiT a:rR ~ * fui;r ~ mm cfiT 

Qlci'-lloi fu,m ;:;JT1lJTTI ~ $<ITT$ q;'r ~ :Jl1<1" cifB ~ _<TI folJoil$C: cfiT 

J:m: ~ ~ ~ :ifr mm ;:;JT1lJTT I 

('cl") ~ l;[UJf(>ll m: ~ maj'/ ~ * fol1J ~.£1<.1 fu<1Jli.f> 1J1l"rITTf 3ffi 

~ ma.ft * fui;r tITcJ <'i{J,,i-.J'Pi <./if ~ fu,m ~ I 

(5") ~ <TT f<:lao11$c: * ~ AA <fr v:im=m ~ 3ih: ~ m 
fuao11;,c i./if ~ IDB §3TT ~ * ~ m: 3W ~ $TicfiT arm clil" tr 
3l"KrR CR (ffi ~ ~) 'J"lciiil d-llc1lo ~ * fol1J ~ ml; 
3Qf<Mi <PT ,;rram fu>m ~ I 

(q>} ~ ~ :J:@TT1lT ~3TT <fr m, ~fo'! * Q<H<'-loi * fe1"i:r 'fldi ~ 
cl'iJ1" 30 ~ c1"<li" cli'f ~ * fiil"1l q:ifu, $'1To'( ~ JlTi.1"~<1"<./iciT ii, fui;r 

'""' • 
(<Sf) mt-~ ~ <fr %f1]"~'i'l<'fn! m::m:.r ~ ii, w :,.,,-q "[[TI 31:!¥ nJcl2, 

~fu;-m~, 
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(if) ~·ct•r<); flJffela ~ 3ffi 11t",.fi1<1 * ti<if!'la ~ -ru.'f'hl&1>1 <); 
~ f.'1,:j,iq; <ii'!" ~ 3Wl~<l4icil3-fl <li ~ t-'1.ir 1 • 

eqy ~ ;:t;r{ffi>itpf;'r ~--3tR"·~ m;rr·<Fi)-~ Jtt-.: i-l..iot& ~ <fil" -, 
3"Q<jm ~3,TI" <l>J" 'l;JJ'1l'l1To'f fui<lT aTQ'""J'TT I 

(<fi)- (i) ~ :mi"-3fR 3)ti1ciM {m'"·<li ~ .. cRll \?lQ<'.1'1 <li ~ <J1'l 

mrlr.f ~ q.fiq{Oj 3fR" q".-J Jio!i<'l<I <31" .3{'q!ffi3IT 3fi'r' ~ mm 
ol <li.-ti<I ~ f.'14:101 mt 3th: ~ ~ f.'14~01 wt <f>'I" 

3lo'<l"~~-i;);~<'r4"R<3l-~1 

(ii) uw dR'll<f ,;rm-· o-<11<1:1h1a <1)>J1o-11a& l'cr * fcr;;:rr·an:.rm ~ 

~ 4i1 $1ScdJl -3q4la1 -~ 3th: <J'l'l. dR'll<f <l>I" 3q<1l•1 W,1Jlcii'(4<1> 

~ <T<);-r ~- Q,!jjtj{OI .3lt{ <f"oi Ji:11<'14 <li\" 3-IQ1llT3it Jii.·-~ ~ "JJ 
a,.--t1<1 ~ f.'1,j,101 <ftg :,fiz m ~ f.'l,j,io1 mt <Iii 3'fRI" 

~ ~ ,ciiT·~ ar~ -<R"lffl 

(i) 3i-Qo-<1 -~ {ruf <f>T 100% f.'14iii'lil 3i'\"{ ~ ~ W "JJ l'il<fT ;i1" 

qf.i:<Jt",'1 ti;" foi1J ~-cfil ~ f<F;;;rr ;;rrQ;TTI 

(ii) ~ <J1'l ~ ·-<l, ~-~ m:rcrr (IJ'Jl".<'fi.JITT". Q"{ ~ <!, 

ffl ~ s<l" ~ 16 tit ;ii 3<"Qlf?.a {nlJ <81" -a,r,n) i;); ~ 

3sc'f<J1'l~ ll!"il" mr.r <31"~* QRf ~ ~ "1TT",;,i" 

31e1'IT ffi "Jf oP"TTlJ ~I 

(iii) :w:r·mr <li ~ W Jl \i1QCkl i;); ct1fafliri, -.rfl""tr ~ ~ <l"I 

3W mwlT Iflc:r i;rurrn'r <);-~ il° f.'lQCl.-1 inf afr lll<hll.-1 f<i;<I"[ 

:JIT ~ ·(!; I <lflof· UT<>f QOfl<'1~ <81" ?;111T 'JJ, ·<Flf <);- m<fr <l, Wf: 
~ 3-lrs: 1¥f: ~ <);- ~ ~ 7¥: fifll{OI ,;rom;!'i ~ 

"""'' 
(iv) $c!i)i-flJJl$<>H TTlJI -~ ~ ~ '(TW 4iT f.'l<i¢tlo1 3ffi 

PNc1o1 -.J'R;ft. rl ;rfu;fr <TT ~ ,::w <ii ~ ;;rn:r;rrr1 



(v) ~:~-<l'['llJ:i ;;ifo:t;r <); fi;1ir""{l1<l"·prn·~ '1fi'r ~<:i\1$"1 

3m'TT.fil ·qi)" .wtm: ~-2 ;;'r ~ ·3fTWl~3:ft i:);" ~ 

""'' 
(d'f) ~ (<fi,J,,$1$.,-,5)-.g <.!T'&f ~ l);-~ 

Gl ~-~ -:rT<lf f.:i<!ili>t~, 0R<1t,o1 <Ro1· 3ITT" :i:iswir <l> fi'.1v 1J01Tofi, 
~ -~ .,m•ufia i;r.im;fr-<fi'r 3'itR: qii" cf;'r 3m31't <fi'T 

J1o:J,Q1<'-!o1 ~r 

(ii) ~- w ;;'r ~ '!'Ri i:);" f.lOi:.io'I $" dfclfht>, --.f'r<;rr mi'f 1J01Tofi. <IT 

3ffi1 ~ _<l'f<;r 1JOJ1e!T ·a,- .!ii't..>l<A ·sl· f.lqc.1.-1 il1l 311 ~ ~l 

<rfi<,r ''cffi'r 'Q1ll"Ti'fr <l?r· ~ <#, m<fi ·l);- I_F: QQ:iil<'kl 3i'tr 1¥f: · 
"CT"<ITT1 <);- ftv;r·.;rur $ ·QTi'J'r cf;'r ~ ·.=imur ~-wlll$ ~I -

(iii)~-~ TTW'FCf~·.:q,-"i)';;;"~·l);-~ ~-~-;;r fo'lq,1i'fl-
;,m,r.ft ··.,w -~ f.'tO<".lo-l -.ft<;fr, Jra-'Jfh;ft· <lT ~-~ ;;'r fli;<TT 
csm,.rr, 

(iv) <'l'«'f (4-o(5t$'JS) oB" <I!'!'>l1" ;;if.!r,r l);- fi'.1v w,r -p:m•to-1 1J01Tofi '<li)"• 

@;:;i1$o-1 3fmf!T3it ·q;r .3fM{ -~~2 l);- ·-;;r uc;Ma JiM~J-it 
<);- ~--wrr1 - _ .,, 

. ·< 

ni ~--i& ~ ~--zi;-1 1%3\t$"1 ~1t'R.., .fl.ITT:-<);- ~ "1i-lqJa · 
~-~ ~r.it ,t, ~-J . .i.ri8:..,r~1<1 ;;rr;r, ~ ;;rc;r, mr·;,rc;r 3ttz 
ftr!mr 3M;,TJIT ·;;), "foTT:r· F ~- mq;- 'smiJ <fi'I <'MklF< .3TTqf<l 
l);-fi'.1v'folxrr;;ntrJTT1 

(ii) at'RJ. CfV/r.it ~ '<-ililf.?1:1 ,~~ '3l'tt ~ ~ Q<R,i-),,--,;,Hl <);

~<1'1<.14> ~~ l);- ~ ~ ;;rc;r qif i;mm-~ :3lTQ<l1T ~ 

.,rn1f.l$W>{o1 UUIT(;fr, ~ ~. mi ~--~ f<1fttr 31lrel3it <h" 

~-~ ~ sJ{T (<'140]~"1) ;;rc;f'\T<TT<lT ~ ;,ni;mfi i'li;IDitJii 

;;rc;f ~ of ~--cJi'r ~IT o'j- ~ ~ qi)", Q7.ITJl" }icl<l • fiq,(.-J 

~ <); ~:tJ" elc!Ult)ii ;;rc;f ~ -$ fi::lrr 'f<l1'm ;,mmrr 

'°' 
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(iii) ~ ~ -i)i 3i-QI&\ <); ~ j{t.lf-l"'!'ci ~ t.l\'.,tllo1 f<l;"(r -TT! ;,i,;r 

~ ~ ~ ~ 3ITT "R°Wf m <fit f!J.!fila J-{\8Rmr11 <); 

~ ~ mro:r ;;1t.1R"'!'a '@"<'l" i:fm Jl1"{ 2xso% m 1x100¾ 

~ .ti" ~ ~ ;mi 4~tli'l11 an:rm1 .;-11.1Rq,a '@"<'l" <); 

~ q{ ~ ~ .ti-~ <<lfu JTTq~;qq;, F cTTJ Jl1"{ ~ 
11Teft ~ g;f.:.-141 <ITT ~ f<l;m an:r,TTI "W<f 'A° f.li<1-q ;;ir:r <); 

~ .cr ~ .ti- WTR'1" cfil" m <ff 00 pr. "R'lro:r m tR 

fl"!fil<1 j{qf:t"'!'ci ~ <); ~ qif mm:l'l<, fu><lT ;,rrcrm1 

(iv) ~ ~ $ ~TT <ff, ~ ~ .ti" ~ 3ITT ~ 11Tel't ~ 

g;fA:!<11 ~ ~ oM <); ¥A ti<~ ~I 

~r.f .ti" m @'H <!l'l" #f.rr <!l'l" 3iTqfa <), ~ ~ ~ <), 3i-QIC,o-l <);

~ JJqfi:"'l?rl @<', cfil" ~ ~INi'l" re .:i 3t.1t11Ra f<lxrr ;,j]1J,ITTI _ 

J1t.1Rq,a ;;rc;r m ~ ifM'itlil,ro:r, n:i1<.1f.1<1i ~ 3ITT ~ ~ qif 

f!J.!fil<1 ~ fui<lT ;,rrQ"<flfl 

ol ti<Jf.'l~ "' ~ ~lt,{;r.; Jf"i'I" c.ft.~i 1JUJTel't JtR mro:r <); 

34N><l W ~ f%JJ<.1q, ~1'rffi;ro:r ,;ro-m;l'l" BEo ~ tR JlT'llJftci" 
~ 3ITT ~lt,{;r.; ~ <lif lFITJf ~ pr ~ ml\" >l<li"R: i'B'!" tMt1 
ci"~. ~ ~ ~ ~ ~ cit'ri:r °R'<lffi <ff lJqi" <IR Ql{Jll"1~1 

<<l<'fl"-W ~~ ~ qif 'FWT f<lxrr ::m f!1'liclT rs ~ qJ1<H01 

3ITT ct.=r aht<>t4 $1 c11t.1J-11o1 M ~ <ll'l" 3l'IWT3it 3ITT ~ tiW it 
i),~4 ~ f.'lzj~uj <M 3-IR" :rr;;'<l ~ fo'tzj~u1 mi <ll'l" 31<'<( 

""l "¥'TT " "'l"' ,,.,, 

(itJ m RJ8Q."C. a<1>;:fici'>'1-~m m JfJtTR ~~ Rro!R mm 
@a rn m u1t>fcl<1> rn "l,lqiR" <ll'l" ~1 ~~ ~ qif 

\%;,i1$o1 .mt ~ a11.1J11o1 mtw m 3" .mt m;<f c111.1J11o1 iri" 
oRTiJ""1: ~ ~ lJqi" ~ qQ" it -.rraff ii,- <JR ~ <ff 5% .w@t 

'A" ~ <), fi:ti:.r ~ i-iffe '@ ~1 ~ rn ~~ ~ m 
fi:ti:.r &311$<1 _mt oiMf cilQJ-llo-l ~ ~ '<);- fi:ti:.r Q<:i1lf ~ 

tit11-to1 {Rttgi.-'1~1o1) ~r <lif mm ~I 
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(iii) ~~ ;;ref (m.5o:?l) ti"i:r ~ "<hf \%.:.Sl$<i Yfil¥Q¼ 'f5 C~ 

~l ~ J;R ~ ~ :,m: ~~ ~ cm.~J 
Ql$feia1 ~ * ~ ;;rol"t<r .;tt(>l.l<hlffi<h (E,1$\@ffi<h ,;;iG1Q.-c) 
f<I',,~ fu;;:rr ;;rJ""(!71TI 

(iv) ~~ ~ ~ .3-ITTJJa c}; ffilJ ~~ <Jil>I" cm.~ ijq $<1>1$4'i 
c}; ~ {'ldtW <JiTIJitl 3l1QTil 3q4jafl qq $<hi$ c}; ~ m 

~r.r "$° ffi""l1" ~ \!,)" ~ ~I m.~ qq ,$1Jll.-<lct: Elt 3ITT: 
~ a't ~ slJ" {<R° f1!c) m c}; ~I ~. i<l~ll\?.ct.111 ~ 

~ ...--m,it * ffilJ ~ ~ q-q1 "<hf 3ft U<TT"JT ~ "<ill ~ 

i, 

(v) ~ ~ $i iklifi:ltl s§lldl 3ITT: ~ ~ ~ 3ITT: m1RU'f 
...-q_fi, U?Jil c}; fc:m H-ll<l.-Jl # ftt, <fl'Af1.-1, ~. ~ .r ~ 
~ "1JTB" 4GT~. iJl'-'li.fil$5 {fr.~ ~ a't t;l<1)";rr f<tiir ~I 

Cil i<ll.llf.'ldi<h{OI (g't_lJJl"J rn "4i'r rnr 31\JlT <1w "4i'r l.llf.t,1?'1o1 ~ 

~ m~ cf\i" wa. 3Qf-<h< ~~ 1JlJlmt <f;'r ;,f<'f q:Ja", 
i<ll.llf.'ldi<h{UI (g'j"_lJJl") -wi,r 1¥f: 3~1<'.<1 3fn" titk1<h !TT"IWlf<htoT 
rn, ~ ~ ~- c}; fc:rQ tiQ'lqo1 ~ <f;'r 3,ffi~ Q"Z ~ 

~1 i?l¾lf.'l""l"'{Uj <~.lJJl"l rn "<hf ~"'rli$<i ro * 20 ut ~ 
c}, ·3,Qlc,.-l ,a-~ <fi'I l.llf.'l;:iitlo-t ~ <f;'r ~ 31'1l!ITT3it <f;'r qf<!r" 
c}; ~ ~I .fidjRlct timrr a't .:ttfclftili fcl&f.t:,flq,{OI ~ "<hf 

"""'"'""'' 
(ii) t11f.'l;:ii€lo1 "<ii<'! ---"i.O"frlJl 2 ~ a't g'j";~. ~ ifc!xlt a't tia.li1,c1 

~ orri;;mr G1o1$i ~ :lfsR1lT mr Wr.r <f;'r 24 tit <f;'r 

.}fqm,-3it <);-- <RITT ~ I 

Riffi:i....-J ~ (({ 3,Q....-1 st ~ ~ <f/1" 3,Qtct.-J ~ J;R 

~ m * ~ ~ 3f('flf ~ ;;rJ""(!71Tt lJ<fi ~ ...-cm: * 
~ ~ <!>'I" 1JiS ~ ~ q,: C!i:6Plc1 fuim ".:ilTQ<ITI 3fn" ~~ f<t;-m 

m1 ~~ <Ji<>[ U>.-t1<1 .fit.-1"lu ~ ~ $ifc!io1 ~ ~ :,m: ro 
<J1" ~ <);" fi:l"iJ 1¥f: .:i!lilfflct fuim ".:ilTQ"J1T m Q<l'liJ{Uj J-iR "ilo'I Ji~l<'l<.I 

,,. 
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di)- m/fll3lT . .)W· <!i.;:{l<l ~ f.'l,jijUJ rrrt;- 3fl.: ~-~ foi<i:i!Oj 

mt-~-~~-~~~-~<);-~-~ f.1_4C:1<1 ~ 

""""' 

(«;) ~Jo'! .'I pi•1ct: m.m.--i);-~ 1Jc!> ai1q<f\-~- q;r .i:r,:rr ~. 

- i1a1q.,7 3W ·JITJ<I"· fRmuT --~ i'fJTT$ <:;rrQ•ft1 ~ .;ifclRm, ·ml't 

, ~- .'i~i<1M f.tfU•I m (UfR.T WR ~) 4i ~-~I ~ 
-~-~- qlf-%;,ii$o1 ;frnr-~-1938' i);: mfr., ~-tltq> 

{1\'llt,<f\l{ t1\Jlfcl (t'r.i::r."<ft.) '.3fR/<IT ~lrn'r 'Fm ~r.,- Qfl'j\f1Q~I"{ 

-rr,;f.'l,l1-0.'!fr.1J.) i;);-~rr·f.:ltq/t <); Jr.FIR" ~I 

Q3f) . f<liiiGICt 3tf.t.:f qlf_Qnl" ~ ·Jlh iliiii.ioll. i;ium;ft ~Jll<i 3i'\r ~ 
· <R' ~., m ·'!l<l>R · <l\'I .. ~- 3W ~ ~- -~- 3ffe.:r. <iif . Q"ill 

-~--3ITT'l"I<, m 3W---~ ~m <f\km~<1l <fi'1 -ila1<.1"1r ~- W-m 

~""'""' 
-(dl) - ~' w· t@f, ~ ::,In- 'l},Wf--~- · i};; .J(:i·"Q" .. ·-~-~ 34f-i./i'l 

. m«frJ-~ <IT-<I:'<!M- (.;lo-$t'O$CA Jlql~c-Oa, <J'}Rl:tr.J m 1JtB".IJJl" •• 

(~ J:'<J_i,<jl"H-t; '<[_:lRl".lJ.) m- m;r.ift'!fr . .ft. ·('1Rf, -~r.r- :all1tfi4i~101" 

:'1fit, <J:,<li.) <ITi<fi'.&f:.m. (~) ii,~ ~I 

(trl _;,fr.I- ~ar.:r- ~- ti;_m -aJlRia #<I"~ arnur·Jfu: qq_~ <31" 

' '(j;f<i'!li. ~ {{ell('<t>R ~ (t'r.i;r.m). 4i ~ff ~it $ ~ 
'1'!"l111l·;;rrtr,Jft1 ~ 3W'<, a,.r--,:fq :f.r~r~l't"R ~-- ~-.,W, .IDQTa" 

344).fl qq_ ~ ~ ti ~ ~ ffe1 

{s) · ~ ft:!r., 4i ~ ~ ~ tR• a<.>ik'1-fo1<h ('f.1$~J 1JUff{;j'j 

~ il<>lli;,<hll.-~ (t't.1J.~} ~ fulilJ '.~/t ~ ~,'i<fJII$ "3fT1JmJ 

(q) Wr., *·-mft·<tt" 3W mt m <);-.alr.l!Jlt q;r,Jlir., <1" <TI:a,ur 3Q"?Jm 

fcl'alf<:1<1 .W"UT UU"JTe!i· l,.RT ~t ~ -Jl"f'TT <);-, ,,J1fJ;jJi1 <);- fi:rJJ 
---ffim~:i:1r.1<n ~HRIRila ia oufi:ldi · ~' ;;rrit.l'r, 

. (i) - .fcl'41fi:tci ·3"0 c)"3r--<iR'f @S<t,fq ,;ri;rJRfr, f.lJ-c-l~Rikl !ITTJ <);- ftri:r 
· t'i.i:r:"<fr: "ffi" 'ib!TT ~ft "ffi" ~ ~--~ : 



(q;) 10 i:rn.<fl".IJ. 3W 3ffelq; !l1"'l"ffi '111'#1 ?itl'hiJi{ ,<JT 2000 ~ ~ 

JTTW!> ~ m <ifof di'f ~ ~ S:,itl'hlJl{; 

(ill) <lc./il?Jqi cfR w, ~ s;:it1'h1ii-1.i 'jj <11$i;.'i»l<1 ~lol 3TI'mfur 
3@;;, ~ ,rum;fi ~ ;-;rr ~ I 220 fu".<IT. "llf 

~ <ll<"Cal -.¼, <;;itl'hi.il~i ~ ,f<l<!Jfc:la 3W '1r,IT ~ 1%:s<lil<l 

1JUJR'l't c);- jjQfl:ct'ci <il$i;.)'1J<,i ~lol 3'11\-Jlfi<'l 3TTTo'f ~ 
1Jt'Jwfi afr ~ ;-;rr ~ %1 

('JT) ~ ~ i;:rum;fr ~ i1.--al1a ~ ~. ~ 

$<fll$41, ~~. vf$:l" ~ ~ ~ ~ 3fr' ti 

{ii) m<m ~ ~ ~ '1r,IT ~ ffi.$<hliJ qum;fi- gTfilf ~ 

ol't3TT{JT f,i3Rla1 3W 'C!".m: ~ <li" fui:r ~ ~I 

(iii) M<llfc:lci ~ 1)-;rr ~ \o_5<hli:I Q1l1R>fr f.'lJ-.-1fc:lR!c1 e;rcrr· 1),- fu 
t'r.1<.m. <Ii furr ~it <Ii~~~' 

(c!;J ~ trm.m, ~ aeill.'I, ~ Rl@H ~- ~ 

{1$.;i!-/J. ~ ~~ mfu"; 
(<lfl fflel1 "1ll'lt,it, f,@ia, • 1 ~- Rl"!,_a\i.ii '!F ~; 
{"Jfl ~ ~ qq m ~ R"~gf; 

(ti") 'lT<1".$T . .3TT. 3W ~ a,;r ~; 
(S) $I.al". 'ITT; :ll<ri,J 

(iv) ;;nr.rc;, 'liT<R ~fi'f ,;m)Rl,:a-1<1 (QOJ.'JJG>.i:fi.'l!.l ti> ~rr fo'lt;~IT iii" 

~ ~ ~ ~ ~ <);- fui:r f<.l<llfi<lcl ~ qum;ft 

-~ ;;rn:r,rlt1 

(v) ~ f;{i.j,io1 ~- f.1zj~u1 5Qfi.f>{ q;e.,'j- Ji'\"{ ~ q,E;TT d?i" ~ 
~ cl;- 3i"Q"{ ill" ~ c);- fu .'t~l<l('[ 1:1\T<R ~fil Qfl)RlQfkl 

(Q"i,.{!Tf>.ti't,1J.) cl> ~ 2 x 100% f.'lfi;g,;q :3\fr R1A.--s, ~3IT 
mofl f<1<11fi;la f.'!~4 .'m" l.<'llf<lci ~~~I 

(3) ~ ~ Sll:fDT Q1JIR'l'r ii;" ->1Rlft•rt\ tiztF; -<1<'11f,¢1{ ~ (t'r.1J.<'fi).'11> 

~~IT ~IT <);-~ .m'T., q;'J-~ ~ ~ ~ tJ,t 3TT.i't ~ 

m 
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CR ~ q; ~ Wr.r q; ~ <f'illJ/ffi ii" 3or q'i{ ct ~ ~ 3ffe'.:J 
~fJl<fi.n~~I 

{;;rJ ffir.r q; ~ ~ q,ah11!hii mta° 3ffe'.:J ~ ~ 3lrr 3ffe'.:J 
•11@<.i~ <fiT afr QT<.l'Q'R ~I 

{~l 3ffe"if 4il" ~ CR ~ 3lR" ~ m q; ~ ~llJ WllJT ~ 

# 11/; - "'11311 aw ww ""'< ~ - -· ~ "'· 
<'faff imIT, \xll. ~ ~ * ~ ~ q; fc:rt! 3tfti:J .:t1q'lh10 at:o:r 
fflfc:ia1 JfR 3ffe"if zyci't m ~ </iT mmrr<f f<lxlT ~I 

(6) "<io.fl%a m<J t;(Vfloft 

(<Ii) ~ clT<J ~ ~ 4iT ~ i);" ftfC! 3fR" mmTOT Q4~,5Jtj i);" fi:r"Q" 

~ 3lR" n:l1" <NRT ;scIT3TT c3r 3JTiJ'l4<fiaT3it c3r ~ * fi:r"Q". 
3q<1>{01 clT<J 3fR ;scIT m<J "¥n" fi~lBa 4f-!! t;(Vfloft <1>1 ,;i1a?.11o-1 f<lxlT 
~I 3Q<f>{Ui ill<J ii" ~ ~ QTC<'l" m i);" fi:111" ~ qif 

QTiftlTi, fu,m ,5J1lJ"JITI 

(<if) <t>d1 ~ <t>d1 Q"qi 3Q<f>{OI ill<J fio.fl-t.c/> jjfclfFl•a ci4"f{ m ~I 

(7) "<i<lk1<1 3ffi. q1<1loj".l;><'lo-l ll"lR'ft 

(<I>") mr.r ii" 3'ftl"n <t>1"-t m qiT <lk-llol{OI IDH m fi:111" ~ {iim•i,,:t 

3fiz <llrllcf!><:-lo-1 qum;fi ~ ~I 

(W) lr,~;u fclzj~u1 ~. ~ fclzj~uj ~ 3ftz 311. 1T<'5 !JR. c/>i\1iai1 $ 

<l"<!T ~ a1a11t!Ma M1 a1a11t!Ma m .:111{1<A.-;1'-lc/> 1B.rFci * fi:li:r 
~ 2s0 "H.;i}. W 3fh: 50% ~ ~ W ~ {W ~I ~ 

~~ ~ 4T ~ $4ii~:til ii" 2xl00"/, rn <l,- 3Qf<h{ ~I l'hF;;r 

m il> 111<ilijj><:-l<t> ii" zx 100% m m 3x 50% m tr,- 3Qf<h{ 

~I ~ ii" ~ <lTet 111<ilo.J&<'14i 3fR" ~ cll<ilijj>i'l<f> ~ mt 
Pt<i~u1 <t>B;, tr,- fu"1J i;:r,:im fcITTr ~ i ill <t>d1 CR "ciiJf Q"qi cll<iioft<>14i 

:,ifuf:tm m ~I 

<:rrl m c11a1if!>Rla atit * fi:111" ~ ~ ilT<'ll "<ic11ao1 VolT<'fr <f'if m 

--"""' {i) ~ ~ ll1"d<, q; <im'r cfi'f, 

~qJflcl{ <t>"B:7 3lR" ~ 1;)'ITT 

(ii)3-lc'cl" ~ 



[ <ll'i lll------W's 4 J 

~ ~ $1 ~ at mo:rr ~ 'ff .>H'-cl'i'i!<'l <ii)<.li;,ti $<!-<hOI ~ fu 
fc:riJ ~ f-1:Jl<R.-H w.rTTm ~ ;-,rn;r,ft1 ,;:rom;\'r ~ ~ 3c;1pora, pr $1" 

~ <IT '1'Jf.Ri ,Hd'!%ii ~ ~ ,;:rom;\'r1 ,;:rom;\'r at ~ fi'r<.r 'ff JH'd'tq,<1 

fflill $<f<!>OI <WT 3fh: .3TTciJl f.'14<'.io-l -a, fc:riJ <lJill $1 :fi'R ~ ~ <liT 

w,m,r'1'"11 

(9) ~1-1.[qf-1:. ~ ~ (t.JlT.t'r.) WO,-

{<!>) ~ am- ,m; 3llf<t'>{1 3ITT ~~ ;;,i;,4" <..ft:g.:e'<J.J tim -a, ~ m 
-a, ft:rq ~ fcR_fi ~ ($°.3-ll.t'r.} ~ ~ ~I ~ ,wi•1<1 
a:rT."JTT. C!) oid'l<kl.l-1 .fifqi{Ui -a, ~ ~I Wo-1" $1 a-fJlciT ~ ~ 
<Iffi° ~ ~ mtr 5Qfili{ <'I" 10% ~ ~I 

(W) ~ ~ ;_,,f.n- m:r-,r at ~ <'I" ~ m&f ~ ;,im ~ % c'fl" 
~ "31m 34f<Ml ir; TTr m ir; fc;t-Q" ~ $.Jll.t'r. Wo-1" ~ ;;iT 

~ %1 

( 10} lFl"tmrwmi 

(qiJ fuWl 3Qt'4ii.1 ir;- 'Ria-iur .3fR: sEr m in" ft:TTr 31Tcfll<-f<'l> 3Qfili{7 3ITT 

ml" ~ ~ u$il!rrom 

("U) fo't,j~O[ 3i'R ,j,i\4>{01 \1Ullfc:l,tj'i -a, i:rfu,ur, .mll4io'f .3fR: TTf TTff<r -a, 
'fc:riJ }TTITT<[ifi j(lfqi{] 311{ <i,rr ~ F,;i,j~Oi 3fi"{ ,i,;'14i{D[ lFl"tmTTml 

(.rrl ~ ~m1"i--f wt, at u-11-<1f.'lq, Fl"~~. qf1'i(1" .3fR: ;;,i;,t" \'tr~~ ~ 
<hl<.i<'!l, U15l" JiR lRi!. ~ -a, f<t"<~ "i};- fi:m" .,-(j"i.fl!~ 5qfqi{l -,j-m" 

.3fR: qfcl<!>H<f\1 ~ {fi[lk1 sl4'tmfl<'[W1 

13 ~ m 
~ <l'lT-if qi[ B.,j{l$oi ~ Pla-f101 fcm"t -qi° fi:rJ ~ ru4ii'-Ql ~ 
ii4i..,l<B1-~ m 'Fctm: i'fl'tml 

(1) Sl--<'l<f>.fiifil 3-l.-i1<1°i - ~ :!j_l'4..-ll<1 $1 ~ 3li4i<'ii-l -a, f,;1-q :!j_-

ct<.t><-11$1 ~ .. ~•WI fota:{101 a1QruRl ~~<'I" qfr 31i--tj~o1 mrPIT -a, zy,.r 
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f<l,m ;,rrt/'llTI 3t.-a<r><fi$J 31..ill:IO\ ;it ~ <i\')" ~. ~ «!l"· ~ <iif 

f.i\Ji{OI ~ ~ ~I ~ Jm:rr{ Q"{, .ft'1f ~ <iiT i;:r<!iR", ~ !11"1!'<'1T, 

~ ~. ~ ~fl<fi{O!/fitl.,i<f\{01 ~ 'PT ~ f<tm ;;rf1J31T! 

(2J ~ ttJ1t1i-fl<t><o1 - IDr., "i.f>l f.1•lM ~ m cl, ~ ~ ~ 

(!;!'<f.l['l>.ir,;f_) tf q;;i- tf q;;ir 1.0 .fr. 3Q"{ ,:<ID ;;n,mr1 ~ mra <!il" lJ<fi ~ 

M 'QT ~ <!i'I" 1.111'.Jfa!iq,a1 tf ;;mm!" I ;::mifq, ttJkli'l'li!i{OI "i'lTJ8 <!i'I" ~ .'f 
<ITTf ~ c);- 'FoiiJ, ~ 1is't c);- fMiJ JR'fJT-3TT'fJT M 3rq.:fJ'Q" ::;,r ~ ~I 

\Zf3'1;,;,, ~ <fiT M f.h.ilRa <l1«T m, ~ 3ITT: ~ <3r .=iITr <Ii! 

$1:!ct<fil<fi'(UI f<,,m ;,if~ ti 

(3) .fut - ~/<ff"" ~ 3'lIT ~ <ffi'JT cfitit <lil" ~ * 00 s<1" 
34'¥rl ~ .ffc1" <IT ~ ~ m c;).:it <Ii]" 1a\i;,ticfi{ ~ <lf$ .f\"d 31Q"11:ti"t, ::;,r 

~ ~I- <_!i1J ~3./t ;it ~ <.flR" JlR R,¾t)q,'(Oi ~ Qs all" fu<m" 
f<l>m <ilT <'l<liclT t1 c::di$o-if, <IIC'i<H ~ Q'Q't 3fu ~ ~ ~ 3QN{1 "<t 
'iMv ~ 3Q<Jm·'\lq;ff tr B;;i1'fA $1" antafr 3ITT: ~ <f>1 3f1<IT<ll 3Q•fiM 

111;1:i.tij\- i;m 31<:Fifi'@ P.fil cl, 3R;t 'cJ3'IT1 ~ i'TTN 3Qf<fri\ <31- offq ~ 

<111" -~ ~ cl, ~. 3-tl" qfi!Jl<i .ffir ~~~ f<);-m ::;,r m t1 cfic:r cl, 

%;:;i1*<1 <F fi':r"Q" f.lH\?tffila mu. ;,n- i'IT"l ~- w f<r.m:· fc1xlT ~= 

''"' 3Qf-<h{ </if m ~ ;,i-m; 

'"' JF!r~<lif3=1TI:"; ,~, ofi<f ti{il<11 <iiT ~ a:rR; 

'"' ~ 31'R:; 

(S} .,iti<ffe"1a <l<'f; 

'"' .::ti?; cw, cp'f ;,rrq·~: 
(B<) ~~'il<'[; 

(ca) """"'"'· • CT;!) "cR'f-3ITTl°1" a:tIT; 

'"' <ll'l-or 3ITT: ~ ~ <l"i'f; 

'"' 'i'«, 9'1R; 

(o) <TT<J 3ITT:~ :l1'RI 

' (4) ~ ;,rf.'l,r <f1!:!T ~ iirao:r - <1m'r :!Woll <iiT 2"11$"1 {1: <3r ~ m 
~ J{Jc[{OT ~ \l<l\?tri ~ ~ (.m{.m.m.} m ~ ~ <Ji)" YR! 
,/i{€kll3-it cl, 3,ijW f<);-m ;;n,mr[ ~ ;.;rfu ~ <3f ~ fi{ikll $.!-IH~ 

~ cl, ~ ,f,r ~ 31\z ~ ~ .JZ 'llTcJ 3ffiR1lT <'fJJ1<IT ;;n,mTI ~ 

• 



ll'fqq-~--~-'Q"{ "Q<l, ~ ;inti- R'r.,$ t/; ftr.nt 3IT<R'lT $" ~ 1,1<1fi:ict 

.trm:" ~ (3f1Uit.~.l m ~ Gffl' <); ~ ~ 'tt ~ ti{il.-li31l q;r 

B;,i1a;;o1 1'.fi•1a m.a=rr. <); ;;:icl'l,,1crn '8fcli{Ui <); ~ <l> ~ ~I ~ 
~ 3fR" ~ Wl<it m R-'rl, 3'1'1'<fi"R", m m P1J1\01. <1>1:iiiJ>J\ '$1" 

jjjqQ44i<11Jit ~ 't<l1"1" it ~ ~ ~ .3ITT.Tml- .fi{il<-H 3fR: :U<lfi:ict ~ 
<lifu {3iw.'<fr.m.J G>llIT «>r ~ct f.lJ/1°1 314<1141 ;,rr ~ t1 

{5) ,H,i.i\.-ll ~- -~ ~ ~- t;ll<!{Ul<h<11<f<1H 3lTtr fw<TT * ~ 
11kl1.)l:.l'l .fi{il<11 3fR: ~ .'jzyrr a't ~ WJ> ~I ~ -.:,l'R m-~ 
.mtr mrr ;i?i; ~ ~ ~ 3ffi JJoj,au\ ~ * oi"u.r 'Wf' ~I {i{i!i-11 

qi] \'%,:,11$'1 3fU('l" 3Ut, 3lU!RIRlct 3m · :i:m:, uftiR :JITT:, -11f.i'lq,,.:q ~ :i:m:,· 

cinJ' :JlR ~ ·ti; ~ Wm!" ~ .fi<-il31<1 «i'!" m a't ~ ~ ~ ";,Jf\TJJTI 

-110.11,1.\Rla ~ ll-1Rt at 3qf<tH.l 3fR: ~ -11,rifJ11.ff 3fR: ~ * 
<liR1'T a:w, 5'R' :JJTs, m ~ m ~ ~ "W<, mn "<"iFJ'Jlfi:ic1 ~t ~ 
m;it·ti; W prr,;, ~)If<); ~-tl{1J1\c.{ <);-~ ftriIR ftr;m ~I 

(6) 1.11.f'ijW1,;<,Q J-1~1tn:il - mr.=r <);-~ ti>-~~ c!>f -qftit~r m 
fdl:Ai'Rti.!i lli')?kl<ii 'f<RSQ", 31<'ii.il'-.l, ~ 3fR: ~1Jl<1 ~-~<TT 'ff ,1-11.i-iaf.Q 

~ ~1 ::iiiaR4i ~ c!>f :sm m "{"UlT :'ilT<TT ~1 ~ ~ ffl 
_ .i:fid..,6, R.<l'>i3'>4i-t 3fR: i.f,ji.{i,-JNl qq· ~ ~~ t/;" ~ ~I 

Ul'{>fa<fi ~f t/; ,fet'!;r Q<ITR ~~, ~ ~[ ~ ~ it i:p:fu, ./icliclo-l 

c!>f ID<l'11i<, ~I 

(7) ~ - (<!,) ~ lJi!>-~ t/; ~ 'Q<l1(l 'Rl w<'lt ~ ?J m 

~ $<filt41 4i° fc:r'Q- <Js" lf<l cJ1e!'r ~ ~ ti 
' 

(<lf) ~ '31" ~ c!if ~' q4jq{Di 3ffi" <lO; Jiollc-i<i ~ mrr ~it 
3fR: ~ 1im:r al° 4i.-tl4 ~ f.ii.j,101 oitl, ·JfR ~-~ f.l,i,101 mi l.)i'f 

~ m-i ~ t/; ~ ~I ftra:r.# "$ -~- <ii't' ~ Rl.liiiitlrlo-l 

~ 'It :ifr J1'1lqP<'l \1"m'OT i:r,r ~ ,tr"JJTi tfoJ. ~ if;" JITQ" <fiT f.'rlmor 
~ -frm iF f.?!.fm <Pf 3fh: cil-l1-fil'1 cR ~ ~I 

('Jfl ~ mr c!P:!. q'i"1fi'f (fit5 ~~, JITT:.m,.m. ~ ~1 troJ. ~ 
~ ciW mrcr, if;" ~ ~ 3fu: fiill{UI trlft ~ <TT '$it 'It ~ -
~1.· ~ iF '3'il:R mT tf<i- <'11$"1{ mr m JITT:".m.m. ti;- ~ <fi"1fiT rnr 
~ ~ ~ mr ~1 ~ <it J1iai'l:i.li-~ 3fu: J1iai'l:i.li -J$-, 

- ~I cfP:! <!i<FJ- if;" ~ ~ m lR Rl.filo1'1 <_!{8;'[( cli'r· .tff<'Hlli./><113!1 if;" 

~. '<lfr '<lfr cil" m 3fR ~ qR;i!lli ~I ftrn.1't <it f.'!{°C-H 5<'f{;;\"1 

'" 
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dikih:.A:•1 &;° fi:li:r ~ 3'f" Q~ltJOj ~-~ ~ 3fR :JI; 'fiqcl\<1 ~. 

f<ld-11<1<1 illtlr ~ 3fh: lJ<I> lJ<.1?!~i!{ 4iT ~ Fl1<lT ~I 

(5.) <11"1;! ~ <1,1 l%<i1i$<1 ~ am:,_ <11"1;! am:, fam;i" <IT']; :llR, ~ :llR, 

mWl<r <ITTJ am: 3t\"{ llITT'T ii; ~ <'fflfi<J ~1%Q.Z <l, ~ f<'l;<TT ;;mmr1 

(8) 'filflROI ~ - $rn cli'I" 'filil<ii.:tt't ~ $Q'JcRJ'l ./.IT Qiol'i<J$:ilo, ~ 

~ wr.,· ;;r.rrm <ilT ~ t1 ~ cJt'i<i ~ Ji" ~ R'll<i't Ji" 4-~ 
~ <l> f&iJ ~ rn ~ ;;n-.M1 Fi q~\¾1841 c);- fi:!ll fu"t!lw 4a'i.Fc, 
~ ml! "WTTn, ~ 3W ~ m-.it c);- ~ 't8:'fUf ~ 'f3" Rl4ii-ll * 
~~~fclxlrar~tl 

(SJ ~ 3IR" ~ f.lq,1tt ~ ror.:r cf;i" ~ c);- 3i<:°r ~ ~ ~ c);

cf;f 3fR ~ f.'l4iitl Q • lll'fl * 3RU'i" ~ ~ $rri fVr., c);" ~ Ji" cm;rr 4iT 

i'%3ll$<1 SO "1ll!l cf;i" 3Wffe!" Ji"~ <fm cf;i" ~ $ ~ $rri 

(10) ~ rn -~ rn ~r.rn ~fAi,1 ~ 3-lh: ~ .1ia.:'it:4l4 

~ a'i !H-i:iiRla ""~ c);-~ ~I 

--ar 
<Ira C..fi$<1 ~ arq ~ 3i:'Ql4o1 R~ 

14. tliJ1<'1<1 ltidi<11<i - (1) ~ ~- 3l>di'f ¥= mfft cfflZQ" ,5jf.'i,r 3fh: i'JTl;q ~ 

~ ~ ~- <);m;i- ~ ~ qi"{ ~ $ttcITT \l<lPT ~-~ • 
"Rlt m ~ am: 4if.!l" * 111~1Ria ~I 

c21 ~ ~ ~ c'.olT$<1" cm.m.;,lr.tr.> dii5'Jt•. ~ ~ _;;i-f.'r:.r 3W 
<!Tf;q uIT$<1" ;,rm <'f;" ~- m ~ R!Qgiz ~ 31h: ~ ~ 
Q"{, 3fQ<iT i:,.:r.m . .3ITT:. ~ ~, 

{3) ~ ~ ~ ulT$<1" ,m.m.;,!r.t'r_) dil~'(i'l 3iT'tm: am: U'<ll<'l<i c);- ~ 

<1-mf trmJ cR-llfu, ~ ~ :l'rR 3fh: <:'I" qrc;fj llill<'i<1 -<);-~ ~ ~ ~I 

(4) ~ ~- i'JTl;q ~ 3fR "~ ~ ~ )l<j,tifdi<.11 47.5 ('"Z";;:f .l" 
51.S ('"Z";;:f 3ITTffe\" l:o=a Ji" f.'Hi+il tlill<'l<i ~~~~I 

(5) 3Qf-iti{1 3fh: \;l,j,cu1 1JUIR'fr 4iT f%0ll$.-l ~ ~ <l\,:r ~ 
' (<'fi.m.;,!r:t'r.) ••i'i~<(i'l c);- ~: am: 3ITTffe\" f.;J,i,cu1 .it <!il<T $ ~ 3"Q<_!m ~I 
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(7) 3Qfcli{ j;l;J(i,11 mI" U<'<ll~ ~ 3Jgff ~ ~ ~ tr 3fm 
all ""1), 

""'11-2 

"'"""'"'"" j ~.i;ra..3IT. q~~Rl.:if -.l 100% 3iR trt 

C~-1Rl".3l'r. J i,,. ,. 
"' ~ \liTRl<t> "' '" -- ""' s" ~-~-;_,fi-_t'r. 6ti!/;'(<'l "' """ 3ll;J!T ~ (3'ur ~ m.r 1$ 3il'llR Qt) 

f<o.~/f.n.<IT."Ef. -.l 
20 il:<IT. tr. 30 il.<TT. 

-
2250 

"" 
> 30 Jl".<IT. tr 200 il.m. I 1s2s 

"" 
> 200 il.<IT. 1700 

1s. .lrn" ~ 31h" 31"1,oiPflii - (1) .lRf ~ .3W 3lojoiP11.1I ~'1•1c1 

~.tRr.3l't. ($.--i:.<..'I ~m Rss'1~Ji ~1~ si1.it-l t$Ji~10-1") 11,.1ra.1::r1r.$". (.itilf{<ii<1 

tfltl1$cl 3'fTCp J'iijif.'lq,<'l {.1\f.'14,:) ~3lT i:);" '11fl<1<16t fifcl>{OI <1iT Jlijlll<'kl _, 
(2J .lRf ~ :ti4't;;q, ~ ~ ia<11<>1<1 ~ -.l i:,rci; ~ 111,t_p1Rl<ii "f'l" 
~ ntm1 47.5 * 51.S ~ <3)- l("T JITT@t ~ -.l •>li'l1<'1'1 ~. ~ 

~ tr Q"41ff i;:_fi" tR $Jr, ~ :ticfl.5q, <l>l lli11<'1<i, 3l"R, qft-w/r °&, <1103-lkl 

""'"' ~"' ~ "rrnl ~ ~ "' 
(3) .31T{Rr 3fR iffl" <3)- ~. ~ ml> Qi;jj('frl ~ -.l ~ 3lffel<I> 
3llT \.'l<>QiC:,'1 JW f<1fq_<1 t.=a -.l 3c-fl@'1 Jm <11QJJl'1 f.'lzj,101 41" fi;:rlJ #fl:S<!> 

Qfl,qJY \./qiJ"{ $ ~T ~r.r ~ ~ <>l'ITT4T ;;JJ1J31fl 

(4) ~ <!>lff i..ljQflili ~ Wi>R ~ f<i;" ~ lll[-{"<W<l", aj4'15<1 4T ~ 

i);- 3r.1it <ii't ~ f.l<1T JW q;.::i- tr q;Jj" ~ JJti f<1w, ~ <ii't m <R f<l;"m ar..,., 
(SJ .-ll$~h1<1 .tlliR-11$5tl ("1TiR:r) f.'l.j,101 4T <'I'!" ~ 'cfiil" o1T'-Rt ef<.l<'t<!> $ 

JJIV!Jl tr 4T <IT<',Q"/-;,fi-1" i);- ~Toi" $ ~ tr ;l7lf JW ~I f.lzj,101 

~ i;RT ~ "lliR-l" ~ ~ -.l ol<'t ~ -.l ~ ;17lf1 
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(7) 1ltr ~ * "Q<llH .,ifc't'iht> i:im 3ITT xlia<>i4il m 'f<'!Sto-afc'l~rl 

~ ct(if 1JUffii!I 3itt fc'lzj,101 ct<'f 1JUffii!I ~ ~ ;,mr,ft1 

(8) iR:r ~ Jr 1R, ~ l1>'I f<fl01<l q-q1ffitl '$1' ~ ciT'i q§'<uil <);-

~ ~ gi%<!i{OI 1JUTTill ~ II<h Jf"~ ~~~~I 

(9) 1ltr ~ 5i-'-IIG.i-l ~ <hi f.i<i~ot 100% ~3fQ" ~ f,1$~lfc:14i 

fc'lzj~o1 ~ mt ~I ,{l}ffl'irl ll-i.Jl<'ii-l <);- ~ .3Ttm<l<fi
0

mfl° ~ 'ffi8;,f 
<:;f<l:i-141 '"'1lTQ" ~I ~ "1ffif{a,, ;l\.:r ~ if;'1" f.'14~ 01 ,;rom;ft * 'ffie;rr 
1f<fam ifi'1" f<IMcil ~ $ ~ ~<l<fi ~ <h[ {,.l-lt<)~r ~I 

(10) ci\iiQ<hlffi4i ~ * ~ ~ "1\8•1kl ft"q-~ <icfi w'iT<!i" .-ifc'I" 
*~<!i'r~m'ar~~I 

(11) cJ m $ ~ ti.: llili<>i<1 (lll'flkl<h :Jm ¥<f ~ _3IR ?.<T ~ 

~3,q ~ $ ffi'v) $ ffi'v ~ 1ro° ~' :ll"R-~ * lll<l?ffi<h Jt.ff * 
?i<1" ~ ti.: 3ITT f<'lqf1c1 ili.l-f *· f<.!iltffia m ~ ~ $ 1!)ttJ',l,f * ~ 
R~~I 

(1 2) ~ ~ cf'i'TTq $ fi':l1r ~ ~' ~ 3i\"{ ?.1'.f ~ f;lrl'(Oi <Jlllml" 

-<b" me; <li'l" ~ J1l"{ <ITiRT ;,m $Ji¾r.1 qum;ft ~ WJft <ti R.tJl-!-1 Rt,:i

<li'l" of<fr ~ ~ ~ <!i!:i R ;,i-r <!if ~r 3ITT oi'c;: ~1f.:l<i-:1U1 <lTo'tif $ 

~:ll-i.Ji<'ic-1 <!i'r tlcfir·;;rr ~I 

(13) ~ ~ ~ "# ~ if;'1" llfQi, cll'i JJl.-ftc'.\{JI ~ $ fi:liJ .mo:f-
"i'ITfii ~ ~ ~ $ 3Qcfi{U~ <h[ ,;:rr1l'l1l<i f$'<rr ;;JT'!Plll 

(14) ~ ~ ::ii<:f-k<'ic-1 ~ 

(cj;) ·wh- <frr ~ ~ .:!1<f-k<>1<1 _ UUJRSft ~ ~ $ ~- ~<l<fi m R 
~• "3ffiffl<T<h ~. i-114.lil.-l 3-fis: ~ •JOl<h'll '$)' ~ ;lRr ~ 

~ $ ~ ~ if;'1" ~ I 

{"&) ;JR, ~ ·4i'r ~ ~ -;,rrc't m<"fi ;J\., <h[ cllQJll.-1 -~ "f.;:ia-iio1 

<11-ll.l'lli-l '<l"T ~ $ ~ ;,i)- aft ~ tt. ~ q;,l'I" * cl>Jl" 20° *·,:)-· - """' 



['lf!T lll-= 4) 

('Tl ~ m:r <!iT ~ 3fR: ~ m "!«TI~ ti;- ~ ig, <n1,1-l1c.l,,1lfi AR 
RI~~ cl'if \:ll<l'l:[[o, f<'.c-m ;,jJQ,TTf I 

(&) ~ m:r wrrrofr ~ %;,ii$'1 ,1j,-l-i•1a i:r.<:<1.l:R'f.~- (.t1iJf{<lii-1 ~~m 

Rsh1 ~tilc'(c:J ~ ti;- c1cilc1aJ.1 ffl"{Of m flJl<j""<i ti;-~ "Qi" 

"¥" ,t.lt I 

(5.) -.ic;: ~ if;" ~ mf ftBru" qi[ Q"cTT ~ 3fR: ~ qu-m;fj .tifo"lcllli ~ 

* """ sms!r, 

{<l>) wr ~ ~ 8;Nl"ciT ,s ~ <f;'r 1r1m~ ti;-~ ~- mt w:r 
~ il'if WWT ~ ~ if;" ~ at l<fi<lT oTTaT % I 

(«I") w:r ~ ai"mur $f mf ~ # <liR # qiJ-1" 90 .Jfi. ®° ~ m: ~I 

("JT} ?.cf ~ c!il" 3ci"lT<l". ~ 3fR: 3ffi[fITf qu-m;fj <!iT \sdl$i-1 ~ m <!iT 

~ fol,; 113fr ~ ~ mm.m <!iT ~ Pt 

t 1 > 3'IIJ.IT ¥= ID'm clfl"il:r am ¥ if BiJ1Jffi ri;- 3"Q"<Jm ~ 3fR: mr 
lnlm" # <l<!Tcl" if;" fu m:r % 3lTcltoT <);- lJ'c!iR <!iT f.'lf.t:r fcr>m ;,jJQ,TTf I 

(2J 3'IIJ.IT ¥= ID'm clfl"il:r am, ~ m RtD'i<iJ.1 c!i'r .311WT3TT <!iT __ , 
(3) ml ~ 3R-JJi<1 ~ <!iT @dl$i-1, 3ftt:J ml &"JT 3i'tz rllQJ.lkt 

fclci{OI .;ITT: 11awfr ~ 1¥f: ID'iH if;" fu fFITI 3R-tJ<1 wrrrofr °¼, @dl$<1 if 

ml ~ if;" c'<lfur 3fR: -.ier ~ <Ff 'D:!1<1" {ID ;,jJQ,TTf I 

(4) w:r ~ ~ '-TT:" o.i-c11fc.la "fi¥ w aj,i,it if itf'hk <fil" ~ <!i1" 

fumq ~ * fu mr ~ 3R-!Ji'1 ,run-m a-m 3'l"'=J.l"f ¥= mn:t clfl"il:r 

;,rfu <Iii" 3-tf.'1<11ii ~ -i), f,;Ji;r ~ <f;'r ;;,ril.l'r1 

(5) 3'IIJ.IT ¥= mf& clfl"il:r ;,im <Fr fs;,i1$i-1, ,!j,U-1.@c.<., $<11QHU, 

$4>1cilJJl$l'iH 311ft 1);- fer;.,- W ~ 31IJ.IT 3RR"UT ~ m: ~ "('JJTT1 ~ 

<!iT ~ 200 fer;.,-;~. #~~~I 
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(6) ~ ¥= mfR iJT1'iq ;,rm <fi1 fgcn1$<1 ml" ~ $ m ~ 3lToi 
~ ,;:rn-nr i), TM1J ~ ~I 

(7) ~ ¥= mfR iJT1'iq ;,rm qif fg;,ii$oi ml" ~ arn;:,r 3i"!r 3TTW<I, 

ac&-1"tc!i1 3,~qm <1'i" 3l'ftfR Q""{ m c;.ITTr;~ c;m.r;cl'r., c;.ITTr <IT"'Q" s,q1c::o-1 

i), 1Mi;r ~I 

(8) Wi=R"T ~ ~ -J;r <;W .Z, 0\tt JruRt <1'i" fu"JJ 3'i1SJlT _S_'o,: mfi't <IT"'Q" 

'Jim 'Pf l.li1<1 ~ ~ <'J"a:rcT ~. a<i cfil, "JJff ~ cli'I Q'dl(>!oi ~ 

~ 'dsfi J1" ~ "1T<fr ~ <lT ~ ~ <R c!h" "1T<fr ~ 3i"!r mt-mt ~ ;,rrcfr ,, 
(9) ~ 1¥f: mfR <lf&f 'Jim i), f.l<fit:a q~ c-llQJlloi, c;Rlaq, !JP-~ ;ij
®~r ~ clffi c;fuaq, 'Pf <iiQJJkl JITT: $i!i'l<1IJJ1$;:;1'l Ji" QcRr ~ met Wi=R"T 

~ 'Pf <ilQJlloi $B m ~ f<i;" .3m,f 3JRlTil, ~ .:'t'Pf 31T tr/I,] 

17. <1T&T ~ 3tR .:tt1,oiP'l<1i- qJ1;;(f ~ m m <rs c;.ITTr, ~ m cli'I 

~ 3tlz <}fia1a JTT$".$".<il". (~m ~l-2fc1:o-lq,'" ~qr,,J JlT<=r<liT m 
{ldi<j?i c!>I" ~ cf>tafr1 3'f?:r ,3ma,r.3# i), ~ <If qJ1;;[f ~ }fl"{ Jloj,oiP'l<ff 
ffli'IT <lT QJo-11$<'. 3W-TTfu, ~ Rl':fcl 3,QIC::oi Wr,, i), TM1J $'l'f .3,UiT-tT cf; 

m-ai--..r J1" <lf&f ~ 3i"!r 3loj,oif71di cf; fc:!iT ~ Jl"\ml.3TT, ~ <'IT'l, t'J, c!>f __ , 
18. ftrq<," \:!UJRilt - fuwr uo11\~P•ff. ~ <IT [;ld.-j[$<'. 3ITTJrtt, onfl<:r 3,QIG.'1 

R~fo-lT <1'i" TM1J n, 3f'O.iRr <1'i" m-..r al" RR_fT IJ01refr <t" ~ al" ~ 
.wwl.3-IT. ~ <'IT'l, ~. c!>I" m,:r., <fit.rfr1 (1~. mfr ~ i), ~ ii,- Q-v 

sc::1.f?t;;, ~ ~ m J1ica1 <';-i<'l'hldh i);- .i:rrm 'ff ~-.fiqfuia ~ 31T 

"""' ,, 
19. f.'t,i,101 3i"!r 3Q<fi{fill<li \:!UJRilt - Q,i,101 Jlh 3Q<fi{fii14i •;M1fi:i.til. ~ m 

fi:i•o-11$<'. 3ITTJrtt, ~ 3c4--IIG,ol ~Jo-l't i), Q-v $'l'f 3'UiT-tT ii,- m-i:ir dJ" 
Q,i,101 3i'i( 3Q<1i{\u1q, u,:rm;fJ" i), ~ ;ij-~ .wwl.3-IT, ~ <'IT'l_ \TT. qif __ , 

20. ~ c3l" ~ ~ - Wr.r c!h" al'f IJ01refr ~ <iJtp ~ IJOTfefr. ~~ 
~ IJOTfefr. JJJJlf.'t-il<li{UI IJOTfefr, <'m"f 3wf 1Jllll"<'fr, Q"<J ;,[i'I" 1Jllll"<'fr, 3,QTiflli'."-

~ ~~ ~ ~llTT«'f t ~ 3f'O.iRr i);- m-i:ir ;il- Wr,, c!h" al'f IJ01refr i);-

~ ;i1" f.'rtfu: 3fllffi3ll qi[_ ~ <"iT'l ~' QT""1 ~I 



21. 3@".:r <liT craT ~- da1i.l.\'l 3ltt ~ l.iDl!ilfl 3ff./'.f <liT Q'ru ~; 

-ilctl<kfl ~ ~a'IT 1JOll<fr, ~ <TT ~~ 311'1llf.l:ct ~ 3,qy:;.-1 ~io'TI" 
<ti" m ~ 3K<W.r -ii, awr-w * 3ffei:r <liT craT ~. -ikl1ao1"t 3fR wm 
1JUITT'fr -ii, ~ ir ~ JrQlm:,fi" mT, ~ ~ ~-~ <Rml 

22. ~ ffl" - fi'lfc«;, "il>Rl:, <ii't<lm m Qa<11";",c: .mmft, ~ 3,q1c.,,1 Wr.it 
-il, ft':!,,,- ~ .3f<;;Jm i), m-r-w ~ ftnm;r l'WIT ii> ~ ii" ~ ~3TT <Iii, 

~ ~ "tJ, tlTI'l<1 "i.fitaltl ~. ~ ~ {i{il.-11 cii'r ~ 3fR ~ 
~ Q<.i\i.l{O[ 3fR ci<-1 J.i~l<'ii.1 cfl'r 3rn'!T3lT 3fR ~ ~ J'r i),.-f<'14 ~ 
f.l,j~o1 G/n 3fR ~ ~ f.'1,i~o1 W3 i:!l'l" ~ <'lfJ!: ~ <liT ~ _, 

mar-" 
;;:iiai# ~ (~-~-) ~ .3fTUTfu:r <'l'fCT ~ 3?-IIC:ii-1 ,R~dt 

23. {-lld-11..-<l - (l) 31i<1Ri./i zya (~.'ID.) ~ .mmfto. ~ 3,-QIG,.-\ ~ 
.;,;, M 3i1, - ~al ~ .ar ;t,rr1 if " l'R ;,; mlt l'R i!is. 
~- Cll<TT-~ <TT Ul<)!fc'l<h °Jffi <TT j\"ff 3fR ?;'1f ~ -ii, lJ:t'l'f'CT lFr 'iFITJT 

'R'\1 

c2i J-lirlf{qi ~ <:mt.m.J ~ ~ rTTt[ s,q1c.e1 m"' :Jl<IO, 'in' 3f0 
m <;TT ~ i), '3>IR <TT Ui.lfc:tc-1 ~ <1'im i), ~ ~ m i), ~ 
3Q14'<1 ~I mt ::t1i<1f.l:<h ~ (~_,fl.) ~ ~ ~ & fQ,<1o1o1 

~ (~ d-lJ3.,-t5) ~ ~ %1 $<11¥,<i ~ ~-· <j,!l'l0c., ~- f<IT, ~ 
$; ~ 3th srm i), ~ 3'M~ si-:ifr ~ elm Q,i~o1 ~ 3fR 

cj,Plefili;,l.-\ l\<wr <liT ~ ftf;m ;,rn;r7ITI 

24. 3liii°R<h ~ (~_1fl,) ~ ,IH'<l~ci ~ ~ (;:;r.,-&) cli'f Uili<'l<1 ~ 
(1) ;;ifc';,r-& J,T<;JR" :.IT{ \hllii!.-\ ti, fi;:iiJ <'fWr ~ I ~- ~ ~ :lIT{ 

3fR ~ meft Qi'lli'l<1 i), fi:liJ :ifr ~ ~I 

c2J 3-liafl:q, ~ c31W.1fl.J ~ 3fR <'!"afr ~ <ITofr 31<:J,oi\11'.iil 47.s tZ3 
'ff 51.5 ~ -&r ~ .'i" f.lk<-H \/i1l&kl i), f&i;r ~ ~l•'tt 

(3) p)--g ~ °¥ 3,QIC..-\ R'/J.it if; R'11! 3Qf4i{ 3fR f.l;j,i~J t;11JITTift cl>[ 

\%311!(',i-1, ~ c);- .f<li11fc:tc1 :Jm" 3ITclfc'i f..l;j,iuJ ;i1" Ui11i4i-1 <);- fc:ti:r 3.Qjm ~I 

( 4) '3!To1'f ;i1" Blcf: ~. Blcf: :Jm" ~. Fief: ~ <!ii ~ ~ 
3iT< iji"'4«il<'i'1 ~ <!ii ~ ~ fu"w, \?M-(01 i;rurrr:fr <);- 'f!Jlloil'"l"H 

Ui11<'i'1 c);- fc:t'v ~ ~I 

'" 
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(s) :,,m ~ Pl6i\a1 ,;RT ~ m ~ <";Z ~ ;rr.rr sl" ~ 
al' eall, 

(<ii) ~ ~ jjitllfiii ;.,rf.nr-& ('clR $) __ , 
i 100% 1il,z rrr m ~ c;z (3'r:<r .

1 

I

~ ;;n., <);- 3lr!JT{ !l'{j 

f.ff~~illri .l" I . 

100 f<i;.ill. sl" r R.m. @ 

> 1 ir.<TT. ~ 3 ir.<TT. cfi!i 

~ ai°.<TT. sl" 10 ir.<IT. cf<ii 

o ai".m. . 

{<ll) ~ ~ .:111t11Ra ~-:SC {c'J $l 

--• 

. . 

2350 

2250 -
2200 

2150 

I

' orm mf<'rT 1· 100% 3iR rrr m ~ ~ (3u'T 
~ ;m:, <};- 3ITTIR IR") 

' f-;--~~ --~------el fa;c:·c.c~.c:"1=~''-'fa;'"'_.,=·c.c•·:.c"_:_ __ --j 
3 ir.<IT. <1" 10 ai°.<IT. cfqi I 2000 

I >10 *",-"'_-____ _ 

--5 
1100% 3iR 

""'""' Ii,;_.,_._ " 
rrr m ~ ~ (3u'TI 
ij," 3ITTIR tR) %.~/ I 

2400 

2300 

2150 

25. ~.m. ~ J-ltz .;!<:J.oi!Ji,,.ff -- (1> ~.m. ~ J-ltz .ti-jti!Ji.q'f ~ 
~1.11.--a{\t{!'!I ~ ~;furnr Rs?.t1 m t16iij,M ~ <WI. 
mT.:l!'f <);- ;:pfl.-Jc-16i fif<li{UI <iif Wef.-J" <litifrl 



[1!fl! m--.,u;,; 4 J 

{2) ciIT ~- <TT4 <'TT'I, i. Jl':il<'{.(1 ti{il<11 <N ~ 3th:~ ~ 3i'ffo\ii 

GRT ~ <I, ~ ~I ~ ~ ~ ~ Jlit.>l.fi * m<_i; ~ 3th: ~ -$r 

mJT -i);-~ q<l'r1, i:rn,;r qif ~I 

{3) ~.m. ~ ~ "a"JlB 1:f{ ~ qi]" 12 tit ('tdllcil<. il1T<t -$J" 3-l<l"fu 
<it ~ afJ" "Qq, tit * fc:liJ 10% 3'ftl"am tr{ tial<fo1i-li.f> ~ * ~ <it ~ 
~, 3IT1m: ll'[I{ Uili<'ti-l ~ ™$i.f>{I 

(4) ~-*· ~ {'q°ci": .mml if;~ <l1'Ui-l" ~ "i;4"JTI"<1T <iTT(.fJJTI 

(5) ~-*· ~ 1li.f>" <ITT.J; ~ u;m ~ ~ ~ 3£ll!JJT ;,n
~ if; fi:liJ ~ ".!Ol<Jrll <li'f ~ <ITT.J; Q§illlMII 

( 6) ~ tc3r * ~ if; Jt!VlJJ * ~ ci<'f ~ if; fc:liJ "Qq, ~ 
i'l"fot:J 3,~ "Q<l, 3,i;,toT * ~ i'l"fot:J ~ qq "i;4"JTI"<IT <iTT(.fJJf I :i:rfa" 3-IT<W~ 

~-~ af]- /ffUT, ~ * 3th: ~ .mm:r ~ * ~ F1l" c;.r..r i;rum;l'r "i.f>1" 

~ ~ °qi ~ 1li./i" ~.<'fr. ~ ~ ~ ffi:l Ui!;,\Jl•1 qq ~ ~I 

(7) ~-*· ~ qif ~~ ~1%1.!c::<.l (~ lR ~ "JJit -m ~ ~ -m 
®cii-!i-l .il'l.rr.,- qif 1FTT7i" qi{tf sl./" ;'tc:: lieR-1fl<>1<.l ~ ~ ;;m:r.-rr1 ~ ~ 
~\%QC::{] &ll° ~ <it. m if; ~ c/i) f<i"li.!il<l ~3-/t "qi 'l;'1" -W * ~ 
~ "qi ~. tftm ;JJfcl- °qi 31"e;\'m tiw qif ~ ~ ;;m:r.-JT I 

(8) ~.<'fr. ~ -1); fi':rr,, Jll!;,¢,hlhh-H ~ f.l,4~01 ~ c!if ~ 

~ ;;JJ1JJ1Tt fc'l;,j~i.f> ;>Mfo.df.'li.!i 1-!c!iR c!if ~ 3th: piata :l'!T.J:IT. c); .-1cil.-1a.fi 

fif<h{UI <)i" ~ ~I ~ -$r "J"Tfct ~ "lJfc1- if; 10% * 3-!TWl, ~ -$r 
~ <it 'Fclcf: ~ ~ if; ~ 1./ci> .:tifc1a1fc1 lR ~ ~ -$r <i~lcl<>1l ~ 

"1TQ""Jfl- ! 3lTQJ<'f ~ <it ~ <iic: c!iTol * fc:liJ ~ * 3>lR "Qq, 3lTQJ<'f 

~<it~ if; ~ ~T <Tc'.i-l" ~ ~I 

(9) 3-11$".m. ~ <li'r ll"1" ~ ci<'f ~ m, 3iaf<liz 1T<lTT< cB'r ~ 

m ~ -m 31"fuc!i 3-11$".m. ~ * ~ Qq; -!-11a-@,i.fi ;;t;r -crora ~ "1T = t, 
(10) ~ "i./i)g 1Jl'r ~ QT!;,""CI" ~ ~ ~ * -.rf"R" :lt;ft "11;,pft-~ ~ 
qif ~.fil ~ 3th:~\%~<'..{ '-R ;:i- @<it1 

(11) ~ . .fr. ~- lJ~ 't.'!f.l" qrrari.f>'t, ~ .3TTI?;: * <l<'fi \,]:ltichl'l-frl ~ 

~Wlm"1l<trr1 
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{12) <,T<R1" <'i'R, ~ cll'I" ~ 3fR" ·~TR: <iiT "@'"{ q,:{jq{Oj 3fR" clc1 Ji~li'II.[ 

Gm ~ ~rr ~it 3W ~ ~ f.lzj~o1 <IT! 3ft"{ if;;.:ti<1 ~ 

f.lzj~u1 <IT! cll'I" ~ mrt[ at ~ ~ 3qmir if;" ~ ~I 

26. WI"~ illSR• I 3lrr .:HO.f)!\'lri .ivm<ft - (1) ?;II~ :i,'m:or mf 15 ~ 

c!;'r #f;rr if;" ~ ~ I 

(2) wT ~ ~. ~ 3W ~ Q1JTTm <iiT B3tl;>i'I ~ ~ 

~ 3,Cl-8;'1T3TT "i.fil .flo:),Qli'l'1 <fitrrrl 

(3J ~ 3,1$.sfr ~ m % ~ tR: wIW JJV 3,1$.sfr. ~ if;" ~ 
at ~ cll'I" <ll""Q""C'f 'q;l d-1k-ili:{ ~ if;" ~ ffl-~ ~ ~ JlTtA cli'l" 

'Jfi>aam,~, 

27. ~ ~ - ~<1Jf1<H, <;-i.fi4iia:\{, ~. {i{l(-lUI ~ JTTfu:, ~ ~ ~' 
if;" ft:i,J ~ ~ if;" :JTTJT-~ at ~ ~ ~<fi!icTT.m <ITT crr,;,.J ~ 

~1 ~- mt m ii> ~ <li'r ~ af, 3C.lf1li'I fclo:c; ~ m 
cf1.-cc11 c;if1q-;1ah: if;" -.m.<ld-1" ~ :Ji -fiqfcha M 3fT ~ t1 

2s. 3if.l';i" <Ill Q""rlT ~- -aa1<1.fl clfR ffi"&,Uf wrrr.ft - Wr.r ii> 'ITT1:r ~ 3TTTc1 
<iiT QcTT ~. i;)c11<1c1l JfR ~ Q1JT@l" tf>I 1.11<1'!.iioi fc!im ~I 

jjtljj<j - 3 

;,n.f-fcrwr 3fQIC:.o1 ~ ~ Qa:fiu1 "ij)° ~ i;iqio•t!Jh il!cicfi 

29. I.IHl'h<!i ~ ~ ~ 1Ji<>R cll'I" <ikili'li3i'i ~ fu, 25 R.m. 3W 3fRl"<li 
<c~ ~ i'ITT'-fT ~ 3lT'li ftcR ~. ;,j'<'f ~ m31"Rl, qq Gffi ;;fi;,I" ~ 

~- i'l"R" 1",1ot'l-c.<1<11 ~ 3ilfu: il> f.l.11\01 ii> fu'1J .-<J,o1<1.11 amc-i'lcB1 

3'1Tc!~<1<h<1lil f.'l'liiRc1 <!>«ft t1 25 R.m. ~ <h"Jf ~ mf '11'8 ;;r,;r fuWl° 
- il, fiw "m 3Q<jm ""'· 3CoJ'i" m>[ "'11 

30. t11J1l.-<1 3llcf~<1ifi<'1tti- {I) ;;r,;r-f<RJ<, qRl/1CIHI cli'l" ~ if;" ~ 

$Jilfr1l ~ <firm <hi i!il<li!ili'I Q'"i!i "ffi <fC'IT ~ <h"Jf ;;,ffe ~. ~ ~ 
~-~ 3,Qii",i'I 3Qf-<h{ ~ fu; ~' ~. <;-if1t.fiia:\{, J1ojtiP'l<11 31l'ft 
<ITT <!it.!\<!ili'I ¢:fm (35) c1'm ~ <h"Jf ~ ~I 



(2) ro1<1 cfiT \%cll$ci ~ ~ ~\'ti§-~>! c'<J,_<kld-f fc'ra,;, ~\'ti§-, cl"tJ ~ 
~ fo'rITT 7JR; WJF'IT3TT 3W ~ $'I" ~ A 3W ~ q<J1q,:01 

~ 'R m q i.l I i'loi il, fui;r $'I" ~ I 

(3) ~ 'lJ' cfiT m, ~ <l1l {id-fl<.i)cikl, ~ ~. c;J<1" ~. 

JJfo'F<iR1cJ ~ 3'Tfc. trfi•icl ~ J1'Tci"q',1 ii Qfte;c 'IDJTT}TT c), ~ fo'l,jf;io 

'"'' 
(4) 7JR; c)o j1Qt!r/i4i m tJ -(iilG,ciQf'm" ~. ~ ~T ~ 3{R .3lc'<I" 

~ 5Qfi!>{] iii f5cll$<i il, ~ ;:;fi;'I" Ji'R 7JR; c)o ,!,lf{lllfo'lili fwl~. 
d1,),J1fihm fin~*~ "4ir m -,.-m ~1 7JR; .,iut1~01 <li" gfcl,:l'l.l 4> 
W fl~ ~<[ii\" f<r.!TTf \lTcl'l.lTi, ~ fq;- mJJm 4iT ~. WW ~ 3W :i:-.r 
TT.Jr., ~ ;;inm1 

(5) 50 il",<JT, 3W 3uf ~ am<iT l1l'<;ft 5,QIG,<1 $c!il$:iil cl"tJ WR,~. 

f"flc-<li)cifl J,~,fl{ i:r,efc't Jl° ffl ~ Jl° fl/frn" ~I 

(6) '$4\T$" ili"I ll-i\1"1<1 ~ .3fu: ~we, p;rT/j ftrn1 3Qf<l\{ * 1 Jflc:z $-~ 

W 3'fTiJGf "4ir rn 90 ~filol<'-l '1° ~ ~ ~I 

31. fclc41Jfl f<r-il"R (1) R'/1<1 il, fllJllc-ll .fcli-lllfl <!if TTlc!i!fl", m il'; 3fun 
5Qll)dl, 4i"rn i$r .IBTmr.3TT, ~ ii fcl@I{ (~ u41~i-l ,ti) 3W Fcl<H\OJ il'; 

-ij"",("lJT it B!Ti, i$r 3lTilY<l4i"i-JT3-\T il, fi':l1T \lTcl'l.lTi, c!i1" 'c.<ITi, Jl" 00 ~ ftc<TT 
:Jl'l'1TJTTI Wrc:r 4i"l Rk-llifl {icl<1 ~' ~ ~ il'; "\l<TT<IT jj' \?ia~:u1.1a1 ;,;1"1 

(2) ~ Jlt',<ILJ:.JI 5Qfih{1 3{R flt'lllc!i 54c!i,(Ot'i il'; rn-m il'; ~ 

~. ~ J-iir llt,@.-1 ii, fi':l1T 3fl<l~<1<li' Q"-UIB m-m ~3TT "4lT 

QTiJ\TT.-J" ~ Jill7J1T I 

( 3 ) °R~T<'f il, ~ ~ l:JJ'Ff3TT Jl" 3lTJT * q-ij' iii".: :lWTc'l" il'; fui;r Q"-UIB 
-!1°1ffi4'i;cl,TublT cfiT ~ ~ :Jl'l"l:'drrl c!il{lill<i'i ~ <l?i" .IBTfflT3TT J-iir-
3"'-U" ~ J,1:)m}TT * ~ 3lTJT 4T ~ <l\'i" ~ jj' U4't;rr il, fui;r 

~ 34fihi: <ilR, R f21c!i"d'1 fo'lc!im m cfiT QTiJ\Tfi, ~ ;;m:,rm1 

(4) ;:;fi;'l"-m sl" m * fui;r ~~ii, f?;;,i1$o1 R fl.ef,'1ci i;:nm:ir., fc!;i;r 

~1 ;:;fi;'l"-m '1" wm il, ~ •m1Rta l1MIT<il" 4l"l" Rl<1,1, 0 1 Rlfc'i<.1.11 39 R 

ft"-lT.rrmt1 

32. 3,Qic';oi "$<fif$ (~) <31 Qtjji;'I.-J lffJlc!T- (1) "$<fif$ fol<7T f<cm qQ<.1 .. ti il, 

q '<I I <1.-1 ~ l.\i'r ~ "{'f\JJT jj' Ji'tr Bl<'[" il, ~ ci I Qd-11"1 W ~ 
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f.1Riz ~. fc'lwfu, \%;;i1$<'1 Qil"ij- 3W f?iq1fl.a ~ ~rr3IT R f.'iJJ'1a1 !;TU 

f.'lQ.iz 3,---Qlc;<i ~ jj- '18;'1";'1" '(;P\'rJ 

(2) 3,QIG,<i ~cf;'[~ ~@a" 3uf ~ 1B@ jj- arnaT, 3uf ~ 

~w <TT 3TTl Fc'l-R11{01 m c.tn ~ m~ <Ill" qf{~\8lfi R. ~ m s,q1c;"' 

!;TU Qc'<TT:iffe:i P. R~..,- ~ i!,i$~<>i'i;£1<ii<'l JCJl<ii;$1 it ~ ~I 

(3) ~ .3i'R 1f<JlB <'lt'i'lllJ <'li!,1<-l<ii 3Q<ii{OI fu.:rr ~ llfcl<IAI it -5% ~ 
+3% (41.s ~ <J" sr.5 icbri 3ffiJFl" $ITT .z ~ -w ~ <iiT<1" mil\"" fottr 

~ icPTI f<RJ<, JDW !;TU~ m 3QH>{, fuw, 3TTqf<t "$1' 47.5 ~ 
~ 1.R mm~ f.'lGq1c;<1 t<rt1 

(4) ~lt, <iiT m: fuw it <!iii .,.nt~, ~ cj,N<iil<'l<i (Ri.-i:bl<11$Ji~1cfl n<fi 

~ 3W ~ <ii1" ~ ~ xh1,1a1'{J<ii arrftcr <Vo'. il1" fottr ~ 1JJ<l'<ffil 

~ ;,rr;rm1 3Qfq',{ 3fu: fc'l,j~O] gum;ft" <ii] \%,,Jl$<1. ~ <ii7" m: ~ 

Q,j~oJ ~ it <iim ™<)>_~~~I 

(SJ ~ 3W ~ t!ic,i4<ii JiojiiPl41 "" !1011$<1, $iii& cli'I" ~ 
rn Q""{ lli'll<'l<i cli'I" ~ $ITT it~ ~m'n Jit( qfclm-11 ~m'n 3c'Qli;<i <)> 

~. ~ Ui'lli'H <)> ~ f<l><lT 01TITJTTI 

(6) ~ .3i\"{ t1i;,14<Ji 3lojiin'1lfi q;i \%;,ii$<i, <RJ i}, Qfcl1c1R'l<Ji ",,Jcl ~ 

il1" ~ t:rt ~. qf:eil01o11 * ~ QR;iz "Tl"G * rn 3W ~ t:rt 
U i'l I i'1 oi ~ ~ ~ ,,J111""<llT I 

{7l ~ cli'I" 3iojiif.it<.11 3W mr.r 3Qf<M.I <A" G<lIB ~r 3W .jjfc1fl:ma1 

<iiT 1JJ<l'<ffil ~ <ilT{!?]T, nTfu, ~ ~ * <!iii m;rr c); ~ ~ cli'I" 

~ it Jfi" 3,--Qli;i-l ~ fo'ttn: ~ *I 

(8) fus° ~ 31T(J;fa <i'c;: ~ ~~IT~ ~ it ror., it~ i);- ~ 
RJt <li' fottr ~ ~ p.j't1 

33. ~ ~ 3W .jj1iif.rl4T <1) ",,Jcl ~ ~1a,1a :m.m.1~-*-m. ~ 
i}, i-ichi-kld-J <c>Y ii, ~ \'Pfrl 

(2) ~ <ii1 Ui'lli'frl ~ 3W ~lfi'{, icf<']TJ <fi"Qol, c,olT<I" ~ ]{\"{ ~m'I, 

3clT{ ~ 'l;fi•1a "d-J"Ji-l"1l'i' it fc'lRcc. $!TT.,# it P"TTI ~ (~flTR:"J tR <B"Qi-1" <ii1 

3TT<mi 'l;fi"lrl JTT$".JJ,fi.J,IT_ ;;no,-<lit it f.'.Q.,z -~3TT ~ ~ ~ P"7T1 



['WI 111-= 4] 

(3) ~ 'i.fiT QqiR 3W ~ JTft'l" 'i.fiT mr.,- ~\'rt mi ~311. ~ :iml", 
~M R qf:tcJc\<1 .mfr; ti;' .,mw m: ~I ~ ~ fu~\q" m: -cJ-<1:Pla ~\'rt 
~.m (f.'rclc;r ~M "ifil" ~ ~ ~) * fu"i! mf:; <'J" ~ QqiR cl\'r 
~ ~ m# ~ t, aj-~ 'i.fiT ~ a<h.-?1$1 ~ ~ ;3R'r fui 

~fl:Q" qRcJA<1, $.1m:cl1 <'fl'JTcf, 3TTfucl, :HT< ll-cJl<'k1 n<r-m. m .mfr; c!i1 

aiJ<i' °R 00 s'J fui<TT ;,m,r.m I 

(4) ~ .@ ~ qf:to11m:--c1"q {1"1[ ~ Ji" ~ (1:lt;r) $ ~ 
IDR '((t, c!i1 q{l.qa1 ti- ~1 ~ "JTR; m'r c;11rr R. cJ1J1" "R ~ QGi rn cJ1J1" 

<j,rl<hlffi<h (lft.-sli)i+8i ~ 'i.fiT ,r<:i'<i' ~I 

(5) JJ:.ef ~ (i.ll@fli<h) ~ 'i.fiT fc'ra,'rrrr ~ ~ ~ g:fr, cil@fct<h 

~ * mr qf{JJ1q .:rmr ~. ~ 3Qe!,;tf ~ i. i1'<lT<IT ;,n1J'JlT 3W 
3<'[qiT m'ilJ;1'UT ~ ~ ~ ;;rrqm fi:F, cJt@f<1i.fi ~ C:a'RTT, 5,QIC::<1, 

~ \;rc110M. c::,J"TiJ ~ <);- ~ it 1J2TT3ffeti, frl~QIC::<1 3W ct<ho1l<BI ,. 
f<1f.l?;Ql ,R" Qg~e, ~ cRi i:r,'f ~I 

(6) mf«cr 3iTTlct' c..<ffctT cfil" "<l']'01<1T ~ 5,QtC::<1 G"{ ~ <);- 37KITT: m: 
cfil" ~I a:tR 'J'TI<fi 'i.fiT "-cJ<li--1" <!-& Ji" 3iTTlct' ~ <TT 3mfu (~ractT Ji") <);

Jro¥!R fu;<TT ar('1'll, ~ ~ $<hl*<.i~ 'ih't ~ 5,q1c;;;:,l m: <ffi'rlTT 

;;m:,r;rrr1 mar mft, 3iTTlct' ~ q,llfl-<i .);- fu"i;r S3% ~q<'!lrl JITT:" ~ <">il1$rll 
it; ~ 92% 3W ~. ~ 3f'ts ~ <".oil$oi~ it, fu"il 91% ~ q,Jl" ~ 

~ I ~ qf:tR'.!!fadi it ~\'rt C:a'RTT, ~ ~ "¢)" 3ctcfl ~ ~ 
3fts $01 <".ef1$ri'f <);- ~ ?l>Jl"qr, 94%, 93% 3W 91-5% °R 3ffet"<h" ~I ~ 
cfil" mftct 3ITT@' C:llml" ~. $4ii$di l$'r ~ 3ih ,;rc11o1<1 ~ 5q{l;;.a 

ftf;1fr <T<ii ~ Q'I. {j-fia1c1 m.JJT./JIT$.$" . .fi. ~ <);-~ cJl@RFi-i ~ 

R f61q,1.Q Q"frlJ;1'UT-/), 3TT'cITT" W tJJITI 

(7) ~ \l<l1R <);- <'.{<11$rii -/); ~ '1lTol<1"-/); ~ 0••1..<'k1d-l :lW ~-3 

-/), Jro¥ITT ~ I 

cs l <'.<IT$<'f -/!, ~ Jftr 'JTTci Jt zr;;ro s,J,"°1,1ci ~ Jl1"rlcliT Ji" RlQ.<1< 

"Bl'JJT3TT -/); JR.<: ~I <T<fi '$'i.fiT$" ;it -<i1'MR:Jc1 diiRl<h ~ ,runeft m: ~ 
"$«il$3IT '* ~ <T<fi t -/), fonT ~ractT '* ~ "JTfi:t * <Rflq 4iT ~. 

'$'i.fiT$" ~ 'i.fiT<1" <h"{ W f-° -/); 3ml'l1: 'P" ~I 

(9) ~ <lit f?;,;,11$c1. 31fcl:i:iGa afk1' '<h't 1s me'. <i'li", ~ * m'i'l.r * 
\l'cllol.-1 qs: fu<1T ~ .,M'\w ~ -/);", ~ iw1" ilo" fonT fui<TT ;;,nrJlll 
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~~~~,:,~ru~.~m~~~~~~,:~~.~,:1ffi:.~-~~~.~~~s~a:a~,:lffi~~~-=~~,:5:¾~ 
"'1\1 

(10) zj ~:J:Rr ~, W-<,1lITTi" 11, fottr rn <57" cfl'"iJ <1° R'1<t>li;,ii1 cfiT i;!Rl"-W. 

,i.rr1 

(11J ~ffifllii.i1 ~ <iii ~ wnc, rn ®- m <:'l"T'Pf ® ~ 
.,::q_<•k!Jl ~ ~ rn R, ~rcr mt 'c;:m.:r it ~ p.' f.%'rfu, ~I 

™.m -ii, 3IT<lT{ m: rn ®' ~ ~ ®' ~ .,::q_c-1c1JJ t'rmr 0leT rn 
~ 3m" <TT cfl'"iJ ~ ~ 'ti ~ ~ clil" RJ'Q'i,T, ¢r :Jf<,'"lf <:'l"T'Pf 

~ f.'rm:r "3B rn R ~ ~ <F-Jl" 3 Jfr. 3m" ~ '-m Fc1Jlla1 cf:'r 
R'Jq,1f.l:Qi'i ~ ~ l;1<rltr 

(12) "1<4"1'<1 awif 1!, fottr ~ ti; 'cRl<1' a't fu~)l;f 'l.""/Ucf rn "17lTdlTI rn, 
~J<Fi ~ {~ c).,-J ~ ti; ~ '<l<iii1a ~ ~ ~ Cfth:lr$l 

~. ~B;,RUT 3W mt"Q1<1 1Jfc'Rr:ft ~I ~ -11ffii'l:iti, 3{zj;\-~ 

<l1J<ia1 mm ~ m: m ~ "1T(!J']T, ~ ~ mt "JRsT "1T ~ 3W 
3\Q{R«-t ~ ® q)j<ff:1.wr m: 3ITT!T.t ~ .R{d--Jl<i <Iii" '31T ~I 

(13) ~ fc!;" \%.Rli'M !ll:, it ~ ~ R "JJR; 3lfucfi 31@1 't ;,\I rn 
3-lh: "1<4.11ao-1 ~ <!il" m-ercr, ~ <R '11" -11G-lR.n <li<i=lt 't. zj JWf.11.lcf> ~. 

~ ti; ~ :lITTit <t>T "JJTc; R ~ i-<J,,i-lcl.11 ~ ti; fottr 3QyFi <J(W 

3flm:oT <t>T ~ fclRlT "1T(!J1T I 

(14) f.:l~~l<fi ~. rn. f.'l•Rmo1 (\%.filidiJ ftrr 3fu: 31""1.l" ~ ;J-{T<ITT <t>T 

\%"11$.-l ~1<1 ti; cmur ~ ~ q;]" 'rcr<rn- R ~ p, aooo 00 ti; 

<t>l±i<t>Ji;,i c)c;- fottr ~I 

c1sJ Q't:f ~. ;,i.r ~ fum a't <t>TJi- c!i< <tr (':I", ~ s,01c;o-1 ~ 

~ 3fllli;<1 ~ it ~e:,Jr ~I tj'-q ~ <t>T \%"11$i-l ~ "~ fctm'' 
;it ffl </il" fJ{li.k11 e;a s<l" fu,m "1TQ<ITT }W ;,i.r ~ c;mh,'<li;,I ~ 

3W ~ 3,Uii;e'I ~ st'r (':I" i;,o1" -11,iflJt C:8;iill mR <Iii" "1TlJ"i 

(16J Q'Q" ~ WI ~ ~ cfiT f.'Km"ur Q'Q" ~ 1!, cfiT±i" 1!, ~ fu,m 

'""'111 

34. f.;,i:;01 \,[lJffiifl"- (;) <1'fu;<r Qrfi'I, (R.<TT.) <'t;- \?l,i~U[ <'t;- fottr i":cl~ i}, fottr ~ 
-~ ml' R1<il1a ~ lli" fottr <Ht$w1•;iltl'ii\ 3ll'Wfur BG!e.c-1 R1:d~o1 {~ 
~) QUJiill cfiT i;ri:n<l1" fu,m <i1'!l!m, $"ff ~ 3ffiIQ<l<1'i ~;.3TT<Jf<i f.'lzj~o1 
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1th: m.:: f.'i<ic101 sm m "3flTJITI 3ffiJ'i<f<1' 3-1fclf-titirll <ti" m~ "JJfi:1" ~ 
~ <hT ~ f<fi"m -;;rrQ"J]Tl Tc-14~ 0 1 ~ cl?l" f.'i~q1~<1 mernr <.fH•1rl 

m.m.;~.$."#. ~ i:"RI f.'i<if;lo ~I 

(2) ~~<ti" ft:iiJ. \bitz ;it,:";.Jt;rc;r;\%4-e\<l'i'.{ wit JTTcii" <ti" f.'i4¥t> 

ti; mm"° fls11<>1<1 <1i' f<:1"ll 1th: ¥<1" ,;rir,ir l1"R>il" (JJ&f . .3,1$.<fr.J <),, kl<i~o1 <ti" 

ft:iiJ 3'1:'i1" cJ<r ~ ~ <'!if ~ fu;m -;;rrQ"JTTI 60 fu;.;m.;:R.Jft.' "° 
~ <rorfiTT if; ~ oii$i;.1d<1 ~ ~ ~ IJqif{ <fi'r {-i,;14cr, (t!';!l<lj,<'iU) 

<'!if ,;rm.T fu;m ;;mrm I 

(3) ~ 1th: JJ&f.3ll$.<fr. ·ti; 184~ • 1 if; ft:iiJ ~ ~ crr<r ,r,rrm <hT 

34<11 JI fu;m -;;rrQ"JlT I 

(4) ~ fi1f, '!15 (tel,) }th: W'f{ fHfi<H <ti" fcl\31....--J JW<tit if; 3ITTPR" <!if 

31iq,<1<1 ~ m:m.13,1$.$.$".$. merit if; ~ ~I Jr~l'l<, <!i'r <iz: f.pifi:t 

it ~ "@{ ti; ~. ~ <!i'r .fro 00 ~ <li1" ;fr., -q_o'r iwrr.3TT ~ fu; ~

~-<iz: ~ if; ft:iiJ d"<I" fu; ~ -qtf <hl<l'fri RP. if; ft:iiJ ffl" p,TI1 

35. ~ ~ 3fR ~oiRl<h W&'IT <lfi-q- (1) ~ ~ ~. 'ffit ~ ;f,c,R,,{ 

(fC!if-t<hc>l) <lTi"<f m m-'lw!"f$ "1fRC<r tJ. <hr~ ;;r,;i ~loi1dkll if; ~ 

-=, 
c2} •~C'l1<1>1{ H-Cfif-tq,<1) clR'<f 3ITT m-'lo<'IT$ clR'<f <1Jt<1ad-l :m.-,rr.1 

~.$°.lR'f. ~ <li1° ~ 3,IWT3it if;~ ~I 

(3) "ilTe'<TT it 00 ~) ~ ~ mm: (513<1" BJ¥,) <li1" }IT{ 3W <'l'.ll"-

n<IT<'f ~ qf,'j mm; (3l"Ci ~) <li1° }IT{ ~I 

(4) ol'IT-1=1>i•fl$/•~<'il<fil~ "ilTo'<f mt 1.sil('fcTT 211{ <iz; ~ {11Jlli--,'h-l: ficj,Tu1a 
a<'f ~ * fu;-m ;;mrJJfl 311),1<llf, (513<1" ~) * tfo,- Rl<l\" * ~ 
<l"Rj <lil" Qcr,141 if; fen!". d"<I" ~ "<!W-11'RT m,;<1 -gm """ ~ :ITTJ ;,:rrir 3ITT 

cJ1<! <lil" 31TTjf<l ;mt'lr if; ft:liJ d"<I" <lTo'<l" mt J1"iJlil<h" <iz: fu;m "dTill t ~ 
~ ;it ill<_! ~ "ilTe'<TT <hT Ul<l'1TT<1" fu;m ~ I 

• 
(5) ._i;m ~ <[RCq {<IU'h<'IJ$;J~<'lli/il{} * J114i~d-Jq-i ~ jj- ~ ~ 
if; ft:l,J, Fcrrair ~ <lil"' J1f.!ii.if¥1 '1fu at mf.i1o, i. fi'rqc; qffiq-,11. (4il3IT) 

JTT"I." i:"RI ~ <!if ~ n"[T I 
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(6) Qc1Rii.fi WUT ?JfRf <1<'.{q,<;>11$ ~ ~ 3ftz <'wJ" Wifc <li" i1'1'c: a't 
~ {ffi'OT OUlTef1" ;al;- ~ ~ ~I <TTMT <111 i1"11$<1 Qoifi:.li.fi t/i ~ £'r 

3"ff~J-lT "$ 3,~ ~ ;,rrq;rrr I 

36. -~ -!-1$11.1<.fi 3Qct,{OI 

(1) fu¥ ~ ~ ("$.3TT.t'r.) ~-
. (i.fi"J ~ ~ fmtqft ($.JTT.tr.) w.=t ~~~t1.~1a m.<HT.1.m$.$.m. J1l<1"4iT "$ 

<1c\'IC1("1d-J "W £'r .w:tffiJ-lT 3fl'< <HT~ 4iT QTor,, cfiTJfrl f<l¥ '/p ~ 

~ 3Qfi.fi{'i ;al;-~ 3fu fut1c:<1 il;- fuiJ, w.f £'r fut-<J:8 {'Fi'R) "5T 

~ m ~ fli;m ~ fi.l; W<f "$ ~ $~ t1$i<N> ~ (fl"t) 

4iT "JTd-J"i-1" 3ftz fel.i:R: ('3'oTir) 3fu "tlT>'< ~ ~ (¥TT) &- mm ~ 
t-11 ~-& "$ 3i"Q"{ ff:r:R: (3uf ~) am rn <l>T 3olo't 3fu B 
;,if.\" t/i fuiJ .ml. -:;iwl>1<1h <l>T f-it1R:?. 3W fu0R:a <!i"dr t/i fuiJ "Q"<llH 

~[ ~-cl"* ~ ~ r,frir fel.i:R:) ~ "$ ~ .m~ futlC:c1 

"$ fuiJ, ~ 3'!l<T~<li.fi" ~. ~ <f\'l" ~I 

(«rl §i.fi" <Ii'!" m, ffirl>i:J1 oflJ:r "$ am: ~ ~ 3ortr ;,if.\"-~ am: 
st 10% .,,fuq; ol'I" 3i'T\TJfr I ~ ~ 3'oflj ;,if.\" clTill am: 300 CC1 

* .,,fuq; ~ ~ ~ am'i ~ ~ ~ $ fu"IJ c:1" ~ errn'IT cf;'r 

i%TT ~ 3-ll<il"-tl'n'i; m ii q,14if;,tj?, fli;m ~I 

("Jf) 100 CC1 3fu 3,-fuq,- ffi'"Jl'clT cffr Wo'it <);- fc:r'C' tlJJ!lrlci: w.'f <f;'r ~ 

'il"ffr1"<:it <);" fMiJ <l_8;""Jf .@ fo'l,:jiUI q1.1)Ji<1ljj· ~ ~ m-m )?J.Ji01 3fl'< 
qf{c1i1..\'11.1 I.IIR?.I 3W Q'i{cJc\..\'1<1 3ITTl,fu ('1lt:ilt<fl".Q"11>) ~ 1JUTTm 
{:%cl") 4iT ~ n,IT1 

("ti") zj ~ afr ~ * l:wf1 fo1<ii 01 3Qf<!>{1 4iT ~ n,JT. ~ ""'I 
'<llt1&i<l f.1-miT 3fR: fclfc'i<lJJ1 t/i ~ n,JTi <l>l41o-<1<1 l.fi'f 3ITTj_fu 
<}fia1a olTi-1"4iT ;al;-~ ~ 3,J'[lri -.fim (!.\.=s) <11" ~I 

(5.) Jj'rt i:lfu;if, 3Qi.fi{O~. 3Q"-fy;m ~ q5T <,r#r-B ~ $ few lffil 
3Q<j,4ci m l.fi'[ lJi.fi" Qcfl".a@ 4iT ,;nm:rrcr ~ R:lt1&l ~ ~ w,f 

*3ffei<li"~I 

( 2 ) ~frac.,.r a-;;r 'Q"O'flol'l"-

(i.fi") ;,rm <lT<J: ~~- ~IT'FZ c3r -mer, ~ ~ c3r ~ 3fii: ;,rm 
$l <-il<lf-iJil 3fR: ~ i;.itllfiiJ\<.1 t/i ~l'icroR" @<'I" &° 3'!l<T~~ cfi1" "gfc1" 
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ra i:r,r1~ ~ * qq c!ITTi m ~ ~ Qo1..=c.1<1i a't fu;?;"(tfit-rrl 

~ i.!l'i" ~I 3'i7<f f?fit zj Qo-FRl<fi ,.--.mr 10 fu;"_;r,rr.1"H.m.' * 
31fa<li" t <li'f m\'r<rr <fi'r ~ ;it Q<1«:1<1i if fu;?;" q{ ~ om fuxlr 
~I <lfe Qoi,R:lcf> ~ "i); Q~ 0 11mi!l" ~ 10 fu;".m./ 'H.m.' ci<f, t, 
3TTc£'<4i?>ai<jW< ~ ®?li>ii--1 ;;r(>f 0!Jil" (fllJlk-<kl: 3 * 5 fu;":<ITT./ 

<t3fr.'} "i); rei1J "Q<li 3"Q<Jm ,.-.rm <RTcl <fil 3Qif,{O[ (fH>'l).-<1{) <fil 

,;:mr:Jwf \%m ;;iJl:)""JJTI ~, zj (1"<fi" ~ ~ ~1'ioreR ;,r,;i-

3ITT<~~JTT "i); fM1< Q<1f!l<li ;it~ <iii i.lf!4k1I <'I" ~I 

(W) Uf\4~3i<11<'.i ~ ~ ;# ~ clTi>lT ;;ro-\" ~- m[cl" ~ ~~ ;;ro-\" 

\J1lTl"m <fil ~ fc"l,m ;,rrQ7fT I 

(3) ;..,/('//Qtj.!lil JlR 3R'f QqiJ,fl ~-

(<Ii) lhiffi-H Jfu: ?l\Q(',!lo'\ ~ <li'f ~ a't. #I" ~ "Q<I, ~ $ ~ 

<fil <.1ll"-n.smr ~ ~ cft Q;;+R.1¢ "l:T{/~ V<l:~r ~ 3fu:" F'fi: ~ 
m ~ ol'r'i1" ~ ;;r('f <iii qq <R<F ~ ~ <F<:: <a1o11u<11.1o1 tfi:r if 
~ "i); ft;!1J ~ <'1<'11U"1<1<1 "1o1JJJ<i qqt <fil ~ ~ ~I 

qq <f;'r ~ qi[ ~ ~ ~ fq;m ;3jJVJff fu;" "Qqi ~ qi[ 

.:i'1(>1/Qif&-l mfr i:rcft <lit "'<iTol 3ffl'2TT :# 6 uit "i); ~- ~ RfCi"J qi[ 

3<'f «R ~ fern f<i;<TT ;,rr ~I 

(W) fctwr '¥ "i); ~ ~ f.mim 3<'f qi) 3H>JJ0illkl ~ "i); QR, fo'ioo 
"f.l,M:S_ 3R'f $ ii Q<J>8ri fc"l,m ~I ~ 3ITT<~~ ~. cft tii:it "4>!" 

34::!1'1•1 m '?'" f.14,R:ia 3R'f <iii ~ ~ ;;r('f ~ * :,;w tc:r 
~ <lit 3ffi" ~ ~ "<i1Wml 

{-.rl ~ 3fu:" 3l.-JJQti4.-J ~ ire: <IT(,cf 3fu:" m ftdr <!To'cf, :it" 3<'f 

~ ~ \;jiji[,fi ;,:ro:i- ~ 'H <'1<'11Q'<1<1<H ~ ii" ;;rdr t. ~ 3ITTllf a't 

~ ~I #c" <1wcf qi[ \flJ.--So1 ~ cR'f ci<fi ~ ~. ~ 
~I ti'<11<'1'1, ~ ~ -t ~ ~I 

('cf) 3l\'l[Qtj;<ki ~ .t ~ '¥ :# 3<'f "i); ~ * ciUJ<1" "i); fi1"ir "C!<-li 

~ c;.r1'i ~ clil \llil"-11<1 ~ ~I \;!¢1,H 3<'f ~ ;it ~ ~ 

vi al,\ \"Im I 

'" 
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(<l>l ~ "¥ ITT o1" ffl ~ <1>r 3facr <11<11<1{01 ~ <Ii" fu"lr, ffl 1l°]" 
~ <Ji" ~ ~ fcli <114"11.-1 <fi'r ~ ilO'R ~. TI<fioif, ~ <ITTJ ll1J" 
~. 3Qf</>{1 <Ii" mr ~ ~ 31\;ffi ll11" ~. m~ t)" ~ ai1<1Jl<.1 

W'l <Ji" foll! 3flm<!<l> <114611.-1, 3il?.clT, 3fr{ 311<Rf1,:,1o-1 <fi'r <Hf:.IT <Ji" ~ 

* i'lraT ~ 3Q\'lo,'4 <!>~ ti; fi:ro" 31'\"{ 3JTJT ~ <81" 1B@ Jl° -~ 3W 
Jr.=<l f/tTt;fr a'Tifi i.lil f.'i<bl<'1il/<i!TR" ~ <Ji" ~ lJ<l> ti<lk-lo-1 ~ 
i.licilij<kt>!.-1 1JUJ]"-,;ft- i.l1T Uli.itll.-1 ~I 

(&) \ll<{>fc'li.li <ITTJ \li.itR,ci ~ 3fh" f.t<mr <li" ~. RJ..<i<1"1 3ilm~ tjfcl" 
~ ~ 1JUJ]"-,;ft- <l>r QT<'l'lTT<, f<mlT ~[ ~ ~ wt 3,fc'N<'.jq> ~. 

<ITTJ ~~ <Ji" fi<1il i.iiwSii.ii{OI, ;;Ji,' ~ftciQc-1 i.!fli-l<'kl vi:_.it <.IT w,' 
~11<'1<1> $i.ii1{41 <ITT QT<'l'lTT<, fu<lT ::;ir ~I 

('JJ') ,tti\cll{• l<1: f.'l:zj~OI ~. ft"B c.f>!ff, i:ft.ll<'!'.~.~. c.f>!ff, i./il<il<'i<.I, f<lldlci 

<l>lff, <rfra'r c.f>!ff 3lTT4 i.lil <'.ltcii'ff-ki'ilci ~ <ll'I" ~RTT <fi'1" ;;ircfr 'ti 
3!1{1"1i;l<.li.li <Hi-11<'.1{0] 41" ~ Jicj<kQci ~ ~ 50% <'lTmff :,m::i-iT 

1.1'< ~ 25° ~. ~I 3-ml~<l<l> :ITT{ (~) 3th" fcr.1'rcr fl2R'f 1.T< 

tif1!l1Qiil <fi'1" 34,Sfficil i);- 3il'<ffi 1.1'< 3 ~ Q"i.liR ~ f./;" ~ <IT 

~ rn, ~ rn <.IT c)-,oiZJ,i <11cii<ffk<'1<1 wti- ~ ~Jit 

* ~ ~ <l>r -w,m f<l;--.:rr ~ I m,<>a • 

(SJ ~ ~ {t!<T.i:ft.J .3W" f.'t.i:.cr ~ (m;:r.i:ft.J ti4'1l3a <ITT.!~-

(<fiJ ~ Rl4c101 ~ N{ Q<!T.~.c!'r. <fl'r ti41\%a <IT':! <ll'r 3'11<1'Q<l<f>"i-lT 

<ll'I" 1:jJa' cl> ~ 3"i7q ~ (t!<r.i:ft.J ti41\%a 'i.lT1 ~ i.l1T ~ 
f.l;"-m ~I im.i:ft. ~ tici'Ji!,i.li <l>r c;.rTil f.'l:zj~q, (~), i.1il/2i.iitl.1 

c,<IJof ~ 1.1 '.FfT ~I <'l'mftr, 1J'<r.t1f. 'fi4J§a <ITTJ ~ <fi'r 
3ff<.1'Q<l<l>c!T .Jtt ~- ~ ~ f.'14~ 01 ~ 3th" Q<!T,3TT$",<lt. <),- fi;!-zr 

~ ~ 01l';,~kikl ~ <l>r ~ f4;<'.lr <rf<l"I 'g I 

(6"J ~IT1R" ~ <ll'I" ~ ,:,JJot mm ~ ... <[,Jlili.ii u -c)-,- ti'<'.ll<'ii-1, ~. 

;,rm jJ'ffi;:rr 31'\"{ ~. 3JTJT ~ q'ilfi.l" -c)-,- ~ ~ 0-<[,JlR:<1> ~ 

"b3r, ;;rm t;;i'l-l'lildh * ~ WlW "JW B"'<l'" cfTo'i.l" * ti£11M<'1 tr>~ 
"'4.Jlili.ii ~r., i<!l'i", ;:,rf.'r,, t;;itl'hlah $ ~ WlW "JW 15,:C<J.,Gt cTlM'l" 

<),- ti<Jl<'ii-l c};- R'!V ;;;q:_JlR.<t> ~1<1 ~ .;nfu" <l\'i" 3,fc'N«/.l>cTT <fi'r qfc1" 



<);- fi:liJ {JIJJl•=<k1: ~ Gi'ii (i:r.;r.lfr.) ti~1\%a :m<J ~ <l>T mcrm.;, 

- am,,rr1 

("Jf) ~ ~ ~ ~. mfr.;:J q;)- tlJl<t>lfi:14> ~ fmrr_ * ~ <);

~. QT<'fr q;)-~ c¥ i r.'1-.: * .frt)- '31" <'R'n ~ * fottr .3'R'["J[ 

~ <W;; l,l'IJ'IJoj'j <l>T tlJ<l'lTI,i, f<i;<rr ;;m,.rrr I 

(6J ~ ~ ~-~ 3lJ"{ ti.mt'l 34f<t><. {jti•1a a:rr.m. * <1<'f1<1aJJ 

~ '31" )l"q8;TT3fl" <Iii i:m;r.:, ~I c<1i<l,<111,8J"Jl'Jol '31" ~ <);- fc.1-1.r <::'1° 

f?tf.&41 * ~ * Ji\8Rm ~ -t ~ lJcf> fM"CR: <1>1 wrn ~1 

(<I>) ~ ~ <'Vro, <);- fc:1-q ~ i;.i{l'-bl.lh1 i Jmrl<l"<r>" ~ ~ ~ 

-i-j,+ia1a a:rr.JJT. <);-~ ~I ~ '31" "JfTB Q:ij~oJ i;rcrrr,;fr <);- fc:1-q 

<l>RT-wr .3tR We 1Tcf ~=> .ft<-1R•1 * fottr % ~ .3tR lJcf> Qllci"e{<I> 

* ~ * Wliti" ~ ct<-f <1>1 w,;n. 3Qf<t>{ QJTia1 clil" 3-iijQRTT * 
3CcJ'ITT ;t,IT I 

(-W) ~ ~ * rl<'1' * fc:1-q rl<'1' ~ i;:rum;ft at ~ ~ ('C.'<I> ~ rlc'I' 
<);- fi:rt:r 3W ~ V<fraT ~ ~ ~ <);- fi:rt:r), ~ q1;;Ria1 3W 
Q,i~ur 3Qf<t><.l cffl' ~I ~I 

("JI) ~ ~ ~ fuw, ~ * ~ <IT <!TR ~ :i,m at 1BTa' 
~I c.o1\;;<1i, ~ .3~h c;:itt'-bia'i~1 i;,qi' B<'i" Q~iil<l <);- fottr ~ ri<'1' 
• <t>'r ftlwr ~ <);- ~ ~d.l<-11 ;,rp;r;rrrj u;)t ;,r,;f fu'¥[ fir.;:# -i);

fottr W<rn ~ $ i:fm .3tR -qftQflWITT 3W o,fi-\"<I> rl<'1' ¢ <l>f Q"<l1aT 

- am,,rr1 

(<li") ~ -

(il m,.,- * 'fe1i:r <!<li" c.<11Q<r> .3IT<¼i-ti'<l,.ili-l, i-la1<i.1"i .3tR ~ l;l"ll77'(;fj 

<fiT 1ITTl""--TT<7 ~I }TTTo'f ~ i;:rum;ft m~ ~ ~ ;,i<'i!,t13\<t> 

{e,1;;~ ... c.) i;:rum;ft <l>f ffi:i:l, tt<:-lte,cfil,I, ~ {ffiel, Q5<11$;:;Jft 

~) 3'[~ ilQl<l"<"f 'QiJ<R ~!of Q.fi'1~Q~l<i' {'QO,)/'Q'i.tfr.1J.), 

~ ~ ~. <);- ftQTT QtQ]T i)i-~ tPJTI 
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(iil mr.r * m-~ 3{J"{ mt 3lf.f:;r WCR ~ fcl; o;;it1q;1J1,1. 
~ ~/W'lRl", f.l:,:j,jOj iii"$ 3TTft cf;'r 3iJ<IT ~ <.f$ ~ 
fi.l-i.llffict 3@., W<ffi" 1JUJR'ft GJ'U c!i'I" -;;mrJfr I 3ffea <fiT \!l{f.r<fi<li 

Jr<R'.'IT ii t:1<'1T WlT<i JfR: 3ifto,~rno=r <Pi\1l<lil <11)- '<k1ii.io-h ~ q;)

~ -.,.rra i); fi:ro" ~ fi.l-i.llfi:ict 3ITT'<'i-{l{t,ikl JfR: 
il<11<.1o1"l Ul1ITel'r <fiT ~ f<5m :Jl1"(!';11"j 

(iii) 3iJ'IT cfi1" ~ ~ ~ JfR: ~ ~TT it ~ i}; fc.TTr ~ 
JfR: ~ ~ ~ ~~ <fir t;IT'cNlo, ~I 

f<il 10 {!d'f:<ft.tr. m ~ m <};" ?Jt1q,1.1hl, -.:rr fl:Q<R.<.1 m 2000 ~ 

<i° ~ ?i{;r IITTlciT clfM ct°B ~ :Jrt 5;}(-1q,1Ji<.1, <TT f{Q<R.{'i cl>) {j{i•lct 

:l,T.::l!T. i); ~ f'<hHfc:ict 3'tq c).rr <31" ~ ~ 'IJU1T'eft ~ <IT 

o11;,,;;1:..*-i ~r.r .mmft:r 3ffe'.:I" <.lffOT uurr.!'r ~ m <ITT."f<lT 

~I 220 fcl;.cll. <IT 3W!l<i, il1<Z<11 ~ i;,ltJ'hlii<l. JfR: \'l:Q4't:fi t/; 

~ R-iillffici ~ WT ~ ~ ~ <);- .jjfc1fl:m, .-li$?'}3lii ~r.r 

3fl'l.TTfu, ~ m uurr.!'r $ c);-~ <r>I i.ifi4cti ~ ~ I 

("Jf) f<l"~fflc'f: 3Jf.ii'k1 ~ ~ it ~ ~ cl>!lTT </> fil ~ iu;_S<l\li.i 

uurr.!'r <fiT ~ fu,m ~1 ~ .:HR'lfl:m, ~ olf ti>" 3¢ m 
~ m ,;;Jt1q,1ah, ITT it .3TTT., ~ i};fcl#ic;;:,i(>J]R-tdi!>l <ITT m mmrro, 

f<'f;m ~I ~;cffirr, ;;re,~ cf;'r IITTlciT lJ<li" ~ ,;;'it1'hiJl{ <li" 

~ 3rtr.f '31<'1" it)- 40 ~ <1'f, ~ ~ i); fciliJ <'Im !J<f; 

ci1<'llct1•>h1, i}; 60 ~ cfilo qiRf ~ i}; ~ l:J<llR ~I ~ ~ 

ITl'lT, ,;:r?)cf, ~ ~ W5 c!il" 6 tit "$ ~ it ;;rc;r tj'q ~ ~ 

al s,"e;,.:f ~. <fiT ~ f<),m ;;TT(la!TI 

(9 > <:fi'Rq; fflll1l * ~ 3Qfcf,{ 3ITTill<fil> <W m m JfR: ffl ~ 
1'.I.:: JHJ-.!kl if; fc:riJ ~ cf$~rrq 3Qfcl'i{l <fiT Ul<l'i.Jlo-l fci;;;rr J!f!J"JITI 

t11Jl1Rlct:, a1To,i.Fi ~n,:r 3Q.f<h{ ~ fcl; ~ #I'~. :q_fclc1,8<'1 i1ifc:i•1 m!'r<,, 

ilsRo1 ~ mll<'f, qgR<>l JJ1;,f.'sa1 mftof, ~ miter, ~. or.='ET;'t<l,, 

f<lfc'rll" ~ ~ ~ if; ~ 3TTfu: "i.f>f 1Jfil"'llA foF;m :'i1'1"Q71T] 
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37. fclwr i;ium;it 

{<l;l 34fch{ <TT qo118i4i <),, B<ill$i-1 m ti; ~ ~r i.liT <114Jti"1 40° ~

m 3flmfi, ~~~tf;8iv<'lT'];,~. 3th: ;JS%$~~ 

tR~~;;mmi-1 

("l!r) ~ 3Qfch{ 50 ~ -5% 3th: +3% qfl:<lJ<1- ti; ~ ~ .31l<!f<t 
ti; 8iv 3"Q"¥ ~ I ~ ~ <lil B<ill$i-1 <h.-t'i<l fltw; ~ 
{fi:rs ti<ll<i1<1 ti; fi:liJ <1<1ii-l'l<fll ~) ruf.14Jt. 2007 R Wiftise 
~ <i~R.<'11 qf-!qJ;;, Jm: ~ <llR.<11 <'fm 311<jf<t qf{qfi;;, q,]" 

U!R ;if tl!ra ~ f<l><TT ;;mmfl 

(al) ~ ~ ,;r,irm .jjlfC?.4ii>! ~ <TT QT<f{ ~ ~ i.!il....g;f.1<h~1.,
(d'r.1J<'f.m.~.) <TT cJi,\l tR 3ITTllfu:r ~I ~ 'i:R i;._{ti'ilH 3Qfc!><, 

G\<1<i>I 3q4~a1 mr.=r a'1' .3,TTill<l"i.li" 5lcf ~ ~ ti; fu ~ <rr4T ~ 
ft'iw, tf; QlfW>cfl, ~~ a:Jf{ ruaso1 t},o=p; ·3-jf{ Ql{tl • I <f\J-Q.-,] tf; 

3Qch{• jj * #;f 1.slTi1T 3fh: UIAi!i,,\ fut tR -~ ti«_i1<11 ti; 3-i¥R 
WTTI 

( 2 ) ;,rf.'r,r / ;,rf.'r,r ;JTIIT 

{i.li") wm-ur 

3285 Gl/1 D---26 

{i) ;,rf.'r,r IAT.J\T./~.t-ifr., ~ ti; i-14'li-1<1d'I ~ cf;'[ 3W!ffi"3TT 'i:R __ , 
Ciil '1}9•1a m.m.13'[1$.$.m. <l!1"<1"4i1" th ~ ~ 3th: Uc{" i,sff:P•ri 

ti; 81v <11QJ11<1 <11' ~ ti; m~ ~ ~-;Jr i1i.li" ~ nm 
~ ~-1T'I> 'i:R ~I 

(iii) ~ -!ild'llc-4 U'illi>!<1 ti; ~ u\8,rn, ct1f.1<iGl<1 ;r@ 

~- m q;;;:i- 3-ITT cf\.f -q;;;:r ~m ~- !Ji.Ii" -q;;;:r :ii:,

&Gr. 180 ~ 3-fR 120 %Jit ~ 3fRJT ~ tR cj,<"4ihl<'li-1 

{Rio-W'l<11$Ji~J.r), ~ .r@ ii, L3 "Ji-1T <TTfct ~ ;if 50% WJl" 
ti; "i>l1l Wlo'! 11 ";pCi.icii'l4 3-l:i-icj,i>!i-1. ili.li" i.liT ~ ~ q,]" ~ ii, 

~~~Rml'ld'l"ft"JJTI 
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(iv) ~ ~ ~. ~ <f'I" :/-i,(i1<11 ~ >;I<l>R ~ fcl;" tITT ii, 'g<il" 
31n" "Re,( <f'I" g>i-:58!:i./l <ffi" tITT f.'1<1>11'1 fij,i-jf 31n" ai1.sif.ta1 c), ~ 

~ cf>1" ~ .f.t.:rr ~ f.'l<fil,;>il 3ln"" ~ ('i'JJRlT ;;iT •1 "{ITT 

rm;f 3fJtra if tj ;;ir ~ ~ ~ I 

(v) \,lilJ('f<1 ltfiit ~;ff~-~ <ITT .x-tlle.<i ,.ifitrT ii, <lif.4 $ ~ 

~~"it~~! 

(vi} ~ <81" ~ 7ffc't ~ <IT qq ~ ~ 7ffc't a #<'I" 
1lll.aA'I I f.'l'ififia -mt, f.5Rr<l, qfio11JJ ~ lITT'f ~ ~ ~ 

* ~- cf,1" 'W'T ;,ni;mr1 

(vii) ~ ~ {m) ;l 'm,(T $ ~ cf>1" 3000-6000 QJ-\ii-'l{ i,cli" 

31n" ~-1Ff<j> ~ $ -.fril" w:n; cf;)- m 3000 QAtl<H -Hl3,T 

""'" ~ fcl;m ;,ni;mrr 

{viii) m<R ~ (~} 3IR >;1kh11a'I ~ rn ;:f;'r ~ <h•;:~\hi 
finJa Ulffl<fi{UI {f.trs :/-i<i'ia!o-l ii, fi":lv d<!><-i'l<ll'I "Jllo'lqi"j fllf.'l<lJl-
2007 ~ 3fA.iffila c), ~ ~I 

(ix/ :dlo1~c:O "4ll" Q)N>~ ~ $ ~ ~ rn ti, ~ 

.:riqllRl:i./1 <ITT u1q~1o1 ~! 

{xl uRHl~ dl4Jllo-l :/-i:fl_il<fi (3ITT".t'r.$1".J (~Pi...&--:8 -ti-lJ~<Jl \%Em)/ 

d14<.f'<H <IT f<lro't ~ wm: ti, dlQJJJ.i1 ~ ~ <!>R°, ~ 
iji.-Si4'J 3iR OJ4f.tJrl ~ dlQJll<1 <f'I" <Hl<ffr:f.tat ii, fc:ilr ~ ~ 

. Q"{ ~ :Jlr<1itf tITT iji.-Sfi:141 <fi rllQJllo-l '$J J11Jlcf:ta1 $ ~ 

3fua- aiq.f-i!11 3fr <f'I" ~ I 

· {xO Jl';!lt.r <ITT ~. 7ffc't * ~ <ffl" ~ ~ $ fssl'v .:!ia4iPla 
~ ~!fin 1JUll'Qft i.RT ~ .;l("Q<filfc:i<fi B'!lfili;-cl 3fCTIITT3l'f 

<ffl" WT ~ ti, fi'-1'iJ 4<il'ff ~ 3IR ~ JJr.r W ~ "¢l7IT ;;i)" 

WR" ~ t;.1$:;,)fi:lq; o'k-4><>l'I 4ll" 3fl'll~ 3ITT[kt .,-~rr., 4ll" 
RllaliFcl<fi Jffij]R $ m ~ ~ <fit I ~ fc:ilr ~ 25% 

cli'r "J<rli$~1 00 ~ I 

(xii) ~ 3{'-lllc:;il, ~ Q"{ ;,rf.'t,r ii, <!i"P-T ~ <f'I" JITTTT ~. Q"{ 

3li<fifc:ia iWa13IT $ 3ll'!:rR t:r{ mfta" Ji'n:fa- 98%"it ~ ~I 
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(xiii) Jt.-i~c.fi <),- ~ ~ ~ <); :;,fc'lf,(iji .-rfc'lcl, w:i>, zj mm ~ 
~ c!il utaB41 <fIT ;;mpfi1 

(il rn <); ~ ~ .fl:afiJt ~ w wrr& 1%" ~ ~ 3ftr 
'3'icrt't dT$ ii'l<1l~:ai 3l't"{ rn $ ~ f.'!mfi .ri$" ii'l:aifi•1 mr 

~ tildiiRkl: iJ'lt E<!Rf, ~ 1J>R:, 3't'i'l" 7f'Rt J:11:flm <); finF 
f<i;:m" -an,;rrr I <Ii.JI" "JJfc'I" <IR'1t ~ "fl" 3vil" ~ <IR'1t ~ <}, 

", . ,'rel <); ~ ~ .3ffi"1 i\'i<1ft'J1 ~ Q"{ ~ ~- ~ 
~ 3l't.: "JJ$. .J\<1ft:•1 3l't.: ~ ,);,H- <); 3i<R <fIT 3fR ~ ~ 
3wl7T qi.JI" ~ ~ <); 3',Q"{, Uc{ <); '3'icrt't 3fR lJqi ~ ~ 

J!<tlt!i "i.nT \11<14.11<1 fuim ;:,rr(!'oll I <Ii.JI" -.@' ~ q)af "fl" ",R"t:<i;H 

rn ~ mi'I.TT <F ~ 00 <F ~ ,p1.11'Rla lJ<I\" 3wfJf &1<1i~'.a1 

~ Q"{ f-'<ll'Rla ti.Y,<tct m=c 31\r ~ 81<1ft:•1 ~ <fil i;rm"1' 

-=t 
Oil a'lffiQq, ~ ~ $i>lfci{cfi mi'I.TT <F ~ ~ m <fIT 

t/14\1•1 <fIT U-l<lf-'41 <f>"t" ~ I ~ J!<1ft'JI~ <fIT ~ 'a'\' ~
,fi'11fr.-J" 3f\JIG.<1, .,-Q-, 'utIB ;,m "i./i'R: <fIT ~ 3ffit <); 3ITTITT W 

;\mt 

(iii) ~-$i>l'f<fi;;cii .wli'I.TT <fIT ~ ifl4P:a1 'm<j cfil .f1JJl.-d dlQJli.-l 

so0 "fl". ~I ~5 8),iffat dlQ.111<1 4l't ~ 70° "fl". \fyJfrl 

("JT) ~ <); ~ ~ ~ ,;ium:\1"- ;;rf.'!,r $ 'ITT"C' ~ 3li'i.Jlf.ta 31~ 

~ ~-3lli:l'fll$5 1J"i./>R $ .3ffeo:r Ricth1,~ ,;ium:\1" q;f lll<lill<l ~I 

ai:_fJ1JJd ~ ,R.~1.ft ;,l° ~ 3li-llfta ~ ~ ;;mpfi ~ 
ci\lOl<i' s('$"·3lli:l'fll$5 Jh:r $ f.laj;f<fa ~ f'41Q<11.jj't # WR' tim <1R: 

_i, 
(U) ~ oRf-~-

(i) 3f.'r.1' ,m--5<R: ¥••a :i:rr:m.1~-~.m. ~ $ <1&1.-laJJ ~ i3r 
~.3TT $ ~ ~1 ;;rf.l:1' o!lf-sclZ .,m-..m m fcl<>1fJ1a 

l);;;r m $ ~I 3150 Q~l<t< "fl" 3lfttcii' ~ <li'l' .rff-sm'.", 

FcwPla .q;;,r m c!i'r ~1 Ri:,-1fJ1a q;;;r <Rr-sclZ m '[<Jcfi"·l[<l'cfi" 

l);;;r oR,-5'!Z <fIT ~ # <1.ft<1dl <l:'J" ;;rro.fr I 6000 QJ-c\'J4,( "fl" 

3ilm!, rn <fIT -;;rf.l:1' <R1'-5'R' <'1Jlk1t< FcMPlri l);;;r m <fIT 
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~I <rm~~ .l" ~ <);- ~ Wit:ifila·~ ~.<Pl" 
~"Jl".-m~~w:im;f!-m~~~.a-.rf<f;.3f<=lf" 
<Rr-scFc <ll'r ~ ;f" m 3\ISJ.l<l>i <1>T ~ f<l;zj ;;rr ~J 

(ii) _<Rr-scFc <1>T fhi$-ol, for.,']" a1,u1fr\ ~ M <li1" 'Q'R" <liZ m 
i.li'I" tliJllAl ~ "J1" ~ ~ '!.lITT tl<m: <);- ~ fci,m 

~ I ~ 3flm!<l<li('IT:,ft <);- 3Wti'R" l."R" ,tjti•1<1 .m:JJT./~.t.:ift. 
~ <);-~ ~ ~ cfll" oR,·scFc <l>T "IJ'<ITaT ~ I 

CTiiJ ora tJ1,;.ii<J <l>T fsa1$i-f mfilq;- w .l", <RT :a'./.iii-!1 <);- ~ 3ml 

<li1" for.,']" ffit cif+-11\! m ~ w "fl" ~ f<f;1J f.ti-!r ~ 
~ '4m .Jth" ~ fr ~ f.'l fto.c ~ ™ '4m <);- ~ f<f;m 

. """"' 
(ivJ. ~ ~ 3th" iilt>tctl ?i,ttq,ial{ · f!rn.JJ.dttr.J 1.RQ1!4ii:'1 

<jiia1a .m:m./~-t:ff!·. ~ <ll'r ~:,ft <);- 3J¥Cf tJJ't1 

(i) ~ i.li'I" ~ 3ftri; tl~<>Ci'll, ~ ffl- 3!Tlf,. (3J'R" ~ tn:) 

(llf.-i:Jlf <);- 1«fr ~ cli" 3q{J.-fi), ~ ~r.r mm.~~ 
3l1'fu tf~ cil<"<'-Hl al'° ~ <!i1" ~ "Ji ~ p) 30.lfi'li-f tlj,_-tiq<l,ii 

Stlfil'i{ <l>T 'i1<illl}i-f f<l;.n- -;,;nlJOIT/ ~ <l>T ilf,-tiq<hi-f $fl" W5R 

$IT f<l;" ~ ~"fl"~-~ ~1 3.Q<'lo.%:\ m m:rcr tJ1 

Oil 00 <!tr ~ ~ ~~ ~ ~-<1>.!f<R-s .fro:" ~. Glt14it 

~ ~ltii f,13.Ri•i .l° ~ f.'l<lil<'il ?!<ir, P. "<lir :Jr.·'6Q>:l'\"1 3'<Ji;!" 

~ ~ <);- Jlil-..4Jl .l" fci,m ~. ~ ,"Q<I> 'Qi-;;I" <l>T 3I,· 

¾i4<li.-J s";'ftlq,iJl{ ;;rm ~ 3fh" 3@f <);- 'iflii" ~ ~ tJ, 

~ tllJli.-.!l, 3tii". c.l\c--i'.d! ~. :,-iR!<1><1.J1 ~fr.r ~ "fr ~ 
~ i!fli<iM i./ie'?.cil 1ffiFlctT <);- <Rm" ~I 3l:,-tiQ..$,<4 ?i,aq,1ah i;);" 

ffici'l<l<I> Rl'TI (fl$o-S.fl cf1i'1<'i) <);- ol'rt!" ~ MJTI<IT ;;rnJdlf/ 

(i) ~ Jth" a:rn:r., ~~"-14\<ll.3\l <ll'r ~ <);- ~ '4m s";'itl4'Mh, 

~ "J1" ~ m,;t >l<liTT: cli" ~ 3th" mi ii;s«-0 '11" Wft ~ 

""'' 
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(ii) il~Rc11 c;;ifiq,i.fi{ ctr.TI ~ i.1'i fettr rn ~ .3ITT rn cf"qj1lii.fi<'l 

Jr ~ f<l;it ~ .3ITT ccl'ii!i.fi-!. <ITB Gl<.Ji<1dl w<"fi i.1->R.1.'lc. J1" 
~~I 

(iii) ~ 51$<lb: 3fu"/<TT ~ ~' ~ <R(foli.fii>t Jr, Fvrmc1 J1<>-c'.cll 

c;;ifiq,1.1:\{ '(':T, ~ ~ i.1'i" ~~~I 

(Th") m\t.r cli'r ~TT~ (d-iloilc.fi,1) ~- 100 ol".m. 3fR ~ ™ 
~ 3,Qii:,oi $efil~<fi if'i ~ JHild-il~cll cf;'r ~ ~ JITT Wl$ cli'r 

efii<Jcl1tJ i.1'i" ~ f.'IHfi:lRsic, ~ 3<H-<!i{1111011fi:l<fi <J,T ITT<l'lrJ"1 ~ 

""""' 
(i) <!f.:!,.:!k'i-Hli'I "11<'1~1<'.fiJI -~ ~ <J,T ~ ~ ~ ~ 

i.1'i" ~ .3Iloi"-~ <lT1;J: 3kc1{1'" "11Jic.fl.J1 ~ <J,T ~ ~ 

I llilli'l<i cli'r .-l"3ft f+,iQ<fi i.1'i" ~ 10% <lir C.i<>ill-l if ~ Q"<!i" 

'frnJ<-1" <1Pj d.-i-l{l<'l :rar ~ I 

Ciil <i;Q.r .111..f1c:R,1 - rn Q",(" cnm <fi#1 m<'l" <f'i>tT <l?l- ok1fi:lftl cmrr 
<fi#r i.1'i" fettr .mo-f-~ ~ J-11Jic.Ra1 3Qf<h{ q)f ll<ITTT c!i",("<F_ 

;;,or $<11T~ efil<l{cl '(':T. '11<1f.l•i1 <J,T ~ d-il..flc.{ f<'l;-;m- ~I 

(3) m-.-r~ 
(q,J rn ~ ~ 3-iij,Rli<ll h!--tl'!MH ~ qum;fr <ITT \l<ITTT fll;m 

~ I rn h!--tl4ii<H ~ ~ $)" am i.1'i" c:fiio-1<'ff -!.'I" 

3ffirllmJ; ~ mBi" ~ <11{Jft"1 UUT!"<fr, Q"<!i" m<R c;;foq,1,!j{, <1i<lfH•C.{ 

~ QJ).ik, $t<)CF¢)f.'lq, ~-Jt<)i!,( JITT ~-Q<Rii$l~1<1 ~ ~ 11i<'l4>{ 

~~I 

(<ll") ~ qum;j'r <Jir ™ (1dllcJI{ 1.1 ¥ ~ '<JIB Jfis ;,ifu &RT 

~ ~ ~ 3,Qli;<i Jfis 100% f.'rti\fu:r <l'i<>-c'.cll Q",(" Jfis 
Q"<!i" fk.-rc.- ~ ~ i.1'i" fettr ~ f.'rti\fu:r 3,q1c,c1 MR 110% 

f.¾nit:i J1c-c.c11 Q",(" "Jf~\t.r &RT 3l'Jcl"~<T<I> ~ ~ '<JIB~ ~ i.1'i" 

fettr l:J<Til-l" ~I 

{'Jr) ~ ~- ;;,.f ~ ~ 3c'<-lli;oi, i!\Jioii>t J1<>i:cll, "GTcR ~ 
JITT .@ q,t: efif<1" <Ii< ~ ~- <'l'i" 25 ~ ~ Jr ~ cl'r,'-Crrr Jr 
5% i.1'i" 3ifilw fmJ<r i.1'i" fettr ~ ~ cl~ii'.cll :il° 3ffi1<-l" iJT"<''c"cIT i.1'i" 

90% Jr ~ Jr~ \'JJfil 
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CU) ftat ifi'I" ~ lRfi ~ f<I;" lJ<I> fb" ~TT 31k'lfuti i); ~ * ~ 
;t1 ,.)-~ i); ~ <fiT<l ~ ~ ~ IR m:Jtl f!" 3'rR l1'l Qill<'i"1 

"iffi'i ~ -aam ;l7Jf I ~&t'l\fit<H ifi'I" 'dt.3Tf$.<Jl" [tficl; ~ (~fit 
~) <l'1Ra1J i:rnRJ, f.t<Nr ~> cll1" J-1fill<ii<1Jt Jl'R".'!JJt".lR'r. u!M".<11 

i); ;,m-~ ~ ~ ;;,ti" ~I 

(5.J "l'c@": c11R.a1 f.1<1.tt.-1 (V.cl'r.Jl'R".l ~ ~ f'l!i<ll<ii<i.fi ('dt.i:Rl".lR'r.J 
ifi'I" ~ f.tl>Qli-;.:l .:ttill;ii4 W<1 fawr ~ (f.!B" ~ ,841.st..-J <);

fi:!1! (1i.fio\'t$) ~) \<lf.l<IJl 2007 3fR: iJi.=ti<I ~ 1,11fi!li.fi{DI ('ro"g 

~) \<lf.l<.1Jt. ~ ~ 3'i<!>f ~ ;t, i); ~ ~.I 

(4l ~,i 3...,i11:.."l ;;:i:aq,1;,h <fttr-.:Hti ;;:i:aq,1.fl<l 
(i.fi) af.'R" ;;:T:a4>1A< <JH•1a m.JtT.1~.$.m. ~ <);- c1<flo1a.11 ~ ifi'I" 

JfQ&lT.3l't i); ~ ~I 

CWl ~ mt>r ;!", ;,J""('f f<rwi Rm-IT <);- fi:l1! ;,J""('f ~flaIBla ;;:T:aq,1ah'i 'i.fil" 
<1~<1a1 t!;I" ;,wmr 3IR •8.1.J.11.;:,.a, ~~ qif m 3'!J'<l('f ~ me:.: 
~ (31T.Q'\fi.~!Jll>.)/3'11<1'(,f 51<1~<.Rs <llIT ~ 
(JW.tf.~l!lfi.) ;l7Tfl ~ ;,J""i'f ~~ cfil Ql<l£lio1 Wfi1" ;;,ti" ~. a)" 

~ ~ IJJR ~ (3IT.Q'\fi.lJ.1J\fi".) m i); af.'R" ;;:T:aq,1.A<l il>f 

Qi<l£11<1 ?ci;m ;,mmi-1 

(-r> :m;r ~ ~1<1" <);- fi:l1! lJ<I> ~ -.rr a'lcl" tF;;;r ;;:T:a4>ta'i< cfil 'tl"'Jcl" 

QR,<1~ -R'1Jt'T.3l't i1Rr f.14il1a ~ 3fR: ~ :,@;Ir ~-~ <);- wrr. 
ifferm31T 3ffi4 <31" a:rn: <JFi l;'!Jti1131l ifi'I" ~ "i.fif <t<:rra * 00 s1J - """'' 

(u) ::;mt:, ?R-l4>tah <1,M".at qfh1c\<1 ~ fcl;m ilfl" ~ ~ ~ 
1Jo1.<l'r.ll. q{ <JH•1a m.;m.1Jm".t:m. ~ <);-~ tlc!<{ cfil<t ~ 
i); fi:l1! 3tRjffi ~I 

(5.) 1J?l<fi" 3IT.IJ\fi.~1J"4>./3IT.$T.~1J\fi". ~ ;;im g;'f:aq,1,A{ i); 

fi:!1!, 100% ml i); ~firn;i..-J 3Qf<!,{1 <);- c:t ~ ~ ~ <fiT 3l\'{" 

Jfl".!Jll>.1J.lJ\fi.1JTT.3'r.i:r.1J'\fi. m i); g;'f:aq,1A<1 i); ictlJ 3Q<fl'<1 ~~ 
3qfqi1.'f qif {!"qi ~~ 3U<ii{O] .;-tfc'!Ri.RI 00 s'<" ~ fumr 

""""' 
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('q) ~- 3c'l.llC:.iil $cfii~<11 qi' ~ c;;Yt1q,1ii,1 qi' ffalv 3lTll>-mk" tq $=;;rz 

q;r !.ll<itlliil ~I o;ifc'l0Rl (fi.<IR\<l<'i) $<1ii$1i '<l1elt tfqg ~ 

<lra'oll.,it qi' ffalv 3m'f-~ tq ~ ~ :JIT ~I tq qf{c1c'iq, 

($:;;R") ll-i.ll<'iol <f>'t $rrJTI" ~) q;r ~ fuWJ '(l"O'j]"{;j' <fl')

.3TI'm<l<fi<'IT3if ?J'{f ~I 

{U.:) ~ i;J.fiq,1Ji{ '1.ffi" ~ <fliZrll $1" 3iR Oli'<!>~ ,mrci; ~ ;,fflf,!ITI 

g']<'4>~ tm<'I> "<!l'r ~~. ~ ~ .:,fi{ ~ ~ q;f fo'ltJ\{OI 
3'f<Rnl<I> tldk-Q<l 3-!Ui<lii'i ($'"{1fa\!f.'f ~r., Rs!") qi' 3ITTiR ~ 

Wlfl 

(;;rJ c;;T"<14>1ii< i@Rl<i1 Jli<" ~ <);' fiw ~ mr.; rn Rlfo'l<1J1 43 <f>'t 
~-10 ;ff~~ 3f\WT3IT q;r qr.,,.:r ~I 

(~) ift.~.1Rf. qi' ~it qi' ~ ~-m; t'r<iR ~ cm>r) q;r \.ll<llilol 

- -,; I 

(>r) 120 m:r.<i'r.ll ~ 3ITTl:<'!>" m;rr qi' $:r ~ qi' ;;jffi c;;T"<1q,1Jl{ 3m'f

<'l1$ol" fg;:,j1i-<Js11M1<><15 ~ ~~ 1]0"fj{;j't $ <'i"Tlll ;;rri:rir1 

(C) ~ '\,l<ffi" Jl\"s m;rr qi' \lil> ~ i;,l"<ilfilii{ "CR \%"11$ol_ .:,fi{ •JOl<h-11 

<!il" fclfu ;m;;:;;r ~ <);' Rl"tr "<J ~ <!F, (wt" ~ Rlc:.R.-sJ 
qf11tto1 f<'lxll" ~.~,Mt)- ¥ll~Ull (9-."11$-1} <l, 4',Hq,1Jl{ ~ "(IBf 

i:rt'lffl"OT ~ t:ifu" <fl'if ;ff ~ f<l;m ~ t" I ~ i:ifq <1liit t ~. 
¥Q~¾ll .it Qf{<1c'io1 f<l;m ~ t, ci)- ~ c;;ltJq,1Ji{ :;;q~mi (@"11$-1) q;r 

;;!1J ™ <J'F, Q'\1!;101 <5{i), QJli0\'141{0] fui<l7" ;;n,::r,rrr1 

{SJ ~ ~ ~ 3ll<Fi;,"li'lfl) .3fi"{ RQr., ~ (,R.~1o1 .;111q:;;,i,;i:fo 

ll.tft. 3fJ1lfa" uonff:!4T-

(<I>) ~ 31.g,i•~ ll.tft. 3fi1lfa" '(l"O'j]"{;j' - ~ qi' a:JTU qi' Q1l,CT qi' ~. 

~ ~ <f>'t 3l<joidfi ~ 1]0"fj{;j't ~ ~ c;;lt14iidh ~ 
~ ;;:rnm'r I ~ ~ ti,- Rl"tl llil> ~ c;;Tt14>1ii{ <f>'t ~ 31TtJf<'t 
~ <li" 3TTlO°l 3,lll&l * ~I .3TI'm<l<!> 3JR"t 'a1" ~: ~cl<'i"1 ;,f<'f 

(pl <!ITT) Q"Q" met, ~ (Q<F,Hi$?.:~l.-l) lJ<i ll.<i'r • .3l"R. ~cl<'i"1 W, 
~ 3'il!Jl'<'/> 3fi{ 3it.Q'r.'k ~ :ara'JJITTa ~1 ~ c;;Tt1'li1ii< 

{<J;_,ll.ti.J <f>'t !flaBT q;r <1<1.-J" $lf 1riJiR f</;m ;;n,::r,rrr f<I; ~ ~ 

~ "<!l'r ~ :.iij!'ifJl:1./1 $i° 3ll<l~<l<h<'ll <f>'t .fi"<'I'<! ,;it:f 'a1" qf<i° ~ ti,-
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miRf ~ I $cf,1$4'! (~i!'i) c);" ~ 3frz ~ ~ c);" m:Rf, ~ <31" 

3-1,j<ifJl-4'1 <fl'i" 'raWf ~ 'RJ/r.r ~ ll-*· _mqja i;rum;!'t tr <fl'i" 

"""'' 

(i) 'RJ/r., ~ lJ.* . .mqja ~ <liT l%<iii$ii tll.111.-<I U'al('lii 

3& ~ q, ~ 3l'R ~ ~ c);" tlo,<J- ~ ~ <31" 

~qtJofi4cil, tfm ~ tllcii-<l 3l'R ~ ~ R R'?r., .jjoj<ifJldi <l1l" 

~ i;r.m. • m fi:ro' fcl;m ;.;mmr1 

(iil filim.-o1 5Qf<lis.1 c);" fi:l"1J R'?r.=r ~ WITT <l1l" ~ ~ c);" 

fi'-l1l 3fR tllJll.-<I ~ a:ft.r <liT UR<l>M<i 0.75 ~ 

~ i:rz f<l;m ;.;mmr1 ~ ~ Foiftio.c. <li'r ~- ror.=r 

:kUIC:<1 tr ~ mcif tr ~ <31" ~I ~ .flf8Ra,, 

~ m JJRW Jl'R14r oi,.- m q, 'ITTl4" 1J<l>" ~ <8t" 3-i'fiP'141 
q, aw <l>T ~ ~ q, fi'-l1l ~ ~ 3fr fol;4f ;;ni::r.rr 3l'R . 

"' ""' " m ~ ~ <Ir< "'"·"·' " ,,, __ " 
JJTm tr ffir., ~ <TT5l (~.<!".oft.) tr ti:i.i).:il<i fci;m 

amITI 

(iiil R~r., .flijtiP14'! <J;)-~ ~ m ~ ffir., tJfch:r ~ c!il" 

ill'l'f•""'"m""""""'"a;1mr.,am 
i;,ltl4iiii{!, !J<i'i" ~ 3l'R ~ :iil'ilf-M> cl'; w R, <liT ~ 

fci;m ;,mmr1 ll.m. <31" .mqja <31 Ri4i('frll <31" ~ R, ffir., 

'tJ1m:r ~ (~-~-.\'r.J tr ti:i.iWJla 5U<Jrn m q, ~ ~ 
& 00 ffir., 8W <31" ~ <31" ~I ffir., ~ . 

i;,ltJq,IJi{1, g't_;;fr_ ~ 311'{" ~.<re.oft. ~ M Q"Z ~ ~ 

"""' 
(iv) <ffelc cll'r ~ 3fr~ 3Uf<l>{ <31" Wffi ~ m $° ~ 4m 

3-11m;;rci;_ ,:rat;; (ft;;rcl-J .mqja m '1!il" mer.~ cl> ~ fu&c., 

Jili.f:iti>ltl uu11fi.14J R 5U<Jm ~' olC:.i>ll<I, m.:il<iT;~ 00 

~- c!il" t1IJ:JJfi.'ia P<o4T ;,rf(!1Jfl 

("JT) ~ ~-a,\'t<H, Jira fcl<i:io1 ~ {lrJr.m.mJ, Rlci{OI dii (g't_'ift_) <fl'i" 

JlT"JT <fl'i" ~ 2x100% <;;.itl'hlii{l/~- 00 <fl'i" ~ J& ~ m 
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cfiT f.'r<l'RuT ~ ~. ~ ~ c:rra :J:1R 1fiT ~ ~ m 
fi;:r1J fcfRrr ;;rrtfJJTI 

c<n <Jf.tc -t!"fli?1<1'i 1J<f ~ -t!,j~Pi4i <lil" .mqfa" ~ m fi:w ~ 
W"CT fut ~ MR" f.tcJ., ~ mc;ft ~,IH'IC!>C>i m <f;l" ;)<!fr I 

(6) ;!I.al. 3!Jqf<\""'"" 

' 3285 Gl/10-27 

{<11) ;;r,;r f<1"wi $zj m fi;:r1J gt_:,ft_ ~ i;rom;f\ ~kR4i, ~ ~ 
3fR" sr.m. RkJ{Oi <f'rgf- <f;l" orcfr ~ I ci,q_c:flq,c1 Q,i~o1 1JOTioft 

m fucr 24 <rr.14s m. MR" f.'t4~01 1J<f .:lffuf ~ m ft;:r1J -sr.m. 
~ <f;l" ;;rr,:rq; c1IK.c11 a=r,im 220 CIT.1110 CIT. ~I 

<«rJ ~ anRerr ~ 3il.: ~r.r swr m 3tt'lf<lT ~ ~ * 3 tit 
ci<li" 3mJim" -t\lQl<'IC!>t\"'lioi ~ cl;'i" 3,ro'l-.:r<li<lT q;ffl° ~ m 
Feiv """' ,Ml I 

('Tl ;!I.al. ""'""· et 'irtr ,¢ <'°"" 'irtr 'fRC o/'I """1 S);J ll?I, 

V<l'i ~-"cl>o1"-~ ~ ~. 'ff "ifofr" M1· 

(tr) ~-"cl>o1"-~ ~ cfm ~I fciillkl<'I ~•JAU ~ m 
cfiT ~I ~ 'R'ITc 3fR" ~ ~ im.Tr.3it ~ fciiliC>loi if;" ~ 

~ -Wl!l Jlloici"l<l Qzj~oj ~ <lil" '1ffi}m ~I 

(5.) g't_:,ft_ f<li-HOI <Jls1 $l" fu3llif,1 ~ ~r., WR ~ fcl>" 

,!-lhfil.-<l ~ :i:m:, -t\1Qk1<!i1Mloi ~ WR, :dtoi~c'.{1 if;" ~ 

tfe1"~r m if;" fi:w 3tGr.'T m tQ<Rlt$?.:~1o1 <lii"cJ 3fR" ,8<),aq, 
~ m 3'R <15'1" .mqfa" if;" fucr <lil" ;;rro;ift I 

(ii") gt_:,ft_ ~dhil, -.tc'.fr ~ 3& gt.'<fr.g'l"_-.fr_ <lil" ~ mfucr 

~ * lJq, cR, 3'>1R cl;'i" ;;rro;ift1 

(7) ~ ilf;tiU<l\<1 ~ "Q"<!il",: <f;l" QDtlfc:l<l'i cfiT :IJ:,-.fiQ<1\oi 

f.ld--iilfc:!Rsla m * ~' 

i ~, 1= '""''· :;,:~;;,,, m,a 1 ·•,a """"'' 
clle'i:.<11 

2n 
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""' 11 in:cl't., 6.6 <),_;ft_ 3fl.: 3.3 RR <!>Ol<R.5 ;!isft.1<11 <Ii'!" ~IT ~ 

~.,,. ll"ffiSt 'Q'<5" ~ ,);- 00 

"' 
~ ifidi<Fc5- :!'58141 ~ ~IT ~ 
1Jii> ~ \:.T-Hc;,1.i!i{ oo Ri:a® 
~4>..ifl - <RT -"' en 415 <l'r"R: ~ J1,.;['!:_a :ir_-tiqfflio 

"'' Si.a\. ll"ffiSt 3r.-fiqffl;n ~ 

(8) ~-,t\Q$o1 "1lTR'ft 

(qi) "llf;tiQ<l\.-l 1JOlTeft "i.fiT \],,.;[j$'1 i,:rum;l'l- iji')" ~ c;)q 'URT -i), fi:li;r ll>R 

'8° iji°;Jf "!f<IIB Q1'i $ ;;f'Rr.J- 1fi1c". in ~ cf;'i- ~I i:m.lRl. ~ 

l%f;(&;) "i.fiT ,61Jllo'4('1: ~ G>l!t ~ in ft':i"tl ,;ri;n<IT f<l;?;ir ;;ni:tirr I c"q" 

{~~TJ 'IT<f 'R'Q" 1431<1<1> <}H•1<1 ~-t-t.t.1m.m.1~ .. $.*-~ iti" 
~ t<ficr,i:ii .ftmJ!'t 4> 3m° .:W ~I 

(W) ~ ~ 'Rllr,,, 3iR :,,.:.:r !ft:it <IT :m..it $ fi;!iJ ,!}'i•kl 

m.m.1~.$.$.$. cl,-~ 3l--fiq$o1 Jfi1 ~ wim tf;" ~ ~ 

- """'111 

(JT) <l'ft ~ t'J. fcl'wJ ~- ~ <)g 3W ~ c3/ ti{il.-JIJlT ~ f<);

f.'tzj~u1 ~. B<!R :J!<fo'f, [f:q;,i,l ate tin1,,11. ~ ll'J'11'0, 3flft 3th: 
:,.r.;=,:r ~;~1$i)kl<f> _ JiJ<l1Ria ti{ilo11 tf;" foTT1" '{ffQIZ ¾; fiq4\o1 
i;rum;fi il1l Ul<l'<lloi fuim ;,mrm ~ ~ ~ 31Tcf'l<r<la l,'f, 3,11IB ~ 

~ :,rnrJTTj 

{'£<} f.'iai\i-11 c3/ ~:,ft "il1 ~ 1!'<1".<l'r.- ~-~-"\Rf. 3QP-fi{, 4>J-4<J,?.{ 

cr,r 3l'R <'fqR 34t</i{ <F ¾._-tiq$o1 in ft'-l'!J" ftr~nl m 1G<fT :,,rQ"JITI 

(«l f.'t~fila ~ q:r aJ; :,iq$<1 ~ ~ <);- TT1"Q" ~ ~ 

q:r ID"<!tr1o, -.;,m ;;n,r,rrr I 

I 



{9) ~-

(i'!>) '{l,'fi•irl ffl."J!T. $ ~ Q<lTff ~ q\f 111<1'1.lkl ~ I {l!Jfl.-4 lJ.;s'r. 

~ ~ -q, JiRlfhr,, Jf'e><"<lq_<>'1 ~ tR 311q1r1q,1of1,,-1 i:r.m. "tm 
-gl°:s'ft ~ i'!>T afr ~ ;'l<rrri ::Hl41rl4ili'l it, i'!>i\Ji<t,] <l;° ~ 

~-m-a 3fR" a:lf,s<li.j/i f.'izj~O[ ~ cfq\" ~ "qi)- ~ ~ \);" 

~ -gt·*· ~ <fll" a!<if<:11 ~I 

<-ml ~ ~ cfi'r ~ ~ ~ ~ m!fflJT <), m 3Q'ru 

314.-llQ ~I ~ ~ ~ fu, ff<•N4t1i, fi':tr<,r--1)-, ~- •11\s<-ti ~ 
~ <t, ~ ~ <l;" m .fiW?:<-i.R <111>tr (3'Dil"" c'J<.<l m .3'1.-4" ~ 

~ .-14'1.-lrlJf <14i..?l4i <f/l" ~ tffg31T "qi)- <1fl<kll ?;I" ~ I ~ 

~ c!il" ~ ~ ti;- m. ~ i;ittm c!il" q;)-tr *'"'f<f.;;;i./i tr"i'l" -q, 
Jfi'UJJf .'{, Bin: ~-~ "qi)- 31"C!<'IT4T ;,rr f[iFrlT tt 

(11") ~ ~ ,);- m ~ fu, ~To, *-~ ~' m!i<, ~-~ fuz 

Jrt.: .3'1.-4" ~ <llUs m ~ ~ w ff trrr * ~ cfi'r 3ffifll~ t 
3ITT "i'l"RT <1ii.a\4ii<'1 3t!cf'l<l"i'!> t. 'l1T<j <t, ~ j'q-,<R-Ji;,j{1 i'!>T ~ fu"m 

""""' 
{1'1"l <'lN -emt ~ <!>r 1l<TT""T ~ -.lcfr ""1 s;,/if>lc1 U~Jf.'rm 3ITT ::,.r ~ 

if;" m ~ mfr (>jJllrll{ -.,# ~ "3IIQ"Jfr '<I Lfi>fl{)fl.--C f<l;<R-Jil{ \J<ITJT 

-.,# ~ ~. 7.£> m f<l,<lf ;,rrQ1TII 

(10) i:rrm: 31n" ~ tf;"m;r-~ Jffe;, ~"'"' <gJi'i (Ql1>.3IR.Q"<'1".!Nf.) 

Q<liR <l;° ~I W'<-i"lff W it ~ it i";<TT<I ,m ~ <1><1R1<1 (JTTm"J l;Jq\f{ <F 
~ .3TTWl<l"i'!> t I '{l;Ha1<1 a:rr.<m. $ 3r.jW ~ <!if m 7.£> trf«}~r 3W affer 
<114Jlid\, ~ 3ffi" ~ cfi'r Ji<Hi'i.1<1><11 <);° ~ jl<IJJ,_N<i f<l,<lf ;,rrQ1TII 

c,11 t,;-m;r 01 3ik ~ ti'!>- ~ t-~ * m ~ Uc!>f{1J\<>Ga1 

<F ~ c!il" rn ~1rn ~ * m ~ ~,i1qq, ~ ~ 
~I ~ 7"[p ~ ~ "qi)- ~ <), R-11J, 1T<1> ~- .,mm WJJTi'ft ~ 
~ "fusrt'r, C<1<>li-(~J. ~- $w "t<N, ~TftRf ~ it .:l'ic1~Qa ~. 
34i-l<-'l.J ~ ;,rJ1JJ1i I ~ !Bl<1<-11s~ it lJ<li" ~ ~ ~ <!if i;rrcim 

""'11 I ']"" "'"' - ,M, 

(<ii") rn rn 3ITT ~ c;tr" 00 ~ 
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('&) f.'lzj~u1, ~ c!i-a:r il1R.<11 (1.1 fcr;.<tt". <'I"<!>) f<twr 3fR ~ ciiR.<11 

(1.1 fcr;.i'TT. ~ .,.m)q, 3fR 66 f<l>.<TT. <'I<!>) W<R: ~ qi)" 3tt-i7T t° J1° 

'""'"'"'" 
(af) fct.i~: lJ"if.<-!t ~- i3r ~ it ti<llci.-l/31'>;1T flFHJi.-J <l;" ~ ti"{ 

3fitcf ~ fw.rr ;;rr,::.r.rr1 

{<!>J ~ IDl.-l" <l;" W 3ffii'<!<l"<l> ~- ti~c;o1~flc;ra-r 3tR ~~ ~ 
~= <1Jffq,a m 1JOTfeft <liT q1<1'tl1<-1 ~1 &ur fu:r ~ m "fl" 
f<"l•-,mRla cf;l" ;,rn;mr fcr; ~ ... ,.z31 <t'r ~ "fl" \%3i'itH ~ ~ 

Q311flia ~ ~ I 

Glrl ~¥'fl4 c;)i;rr <liT qar ~ l); ft',l.,J_ -ila1<1ci1 ci,r <!'TT '<ITT[_~ $ feii:r 
. ~ ·,,,111ic61. 3qf<fi<.1 Jttr ,;rum;fi <!'TT W$ 3qw .. 'tl ~ $ fe1"iJ 

i;)ti'{JI 3Q<l\{Oj l$r 3R'fJT ™ <TT -.ic;: ~ l);"" fi:liJ WU[ fu:r· <I\T 1FITJT 

- """111 

(<JT} ~wfl4 c;)m <liT m fu:r cli'r Jikla.!1<i"l ITT &ur ~ lITTT qar 

""""""""' 
CU) ~ 3c'Qii;o1 $<1il$l1'1 al, ~ Jfir IDl.-l" $ ~ l); c;)m "ft" "i.r;m;r 

~ $ fu ~ .-Jtt. ~ "ff<f-IDl.-l" 3tR t:l"R1'fUT ill¢ $ c;)m "fl" 
.ram $ fi:ri:r 3ft mcl<li" &ur ~ ~I 100 M.m. ~ .,.m)q, ~ 

cli'r $i:fii$til $ fi;li;r :J1T -.;/flUT 1JOTfeft 3R'fJT-3R'fJT 3Qi:/i{U] i;;i~'fiiJl{ $ 

M 3tR m.ti.1<fi.t'r. $ 3R'fJT ~ ~ ~ <liT w:ITJT <liB ~, 
-~ sr.m. 3Wffet ~ m ~ ~ m ~ ft1.J $sf<:14'1 (<Rll$i>l 1 

"i"); M, m.n ~ sr.m. qro "fl" titft8, ~ m ~ ~ m ffi" ~ 
~ ~ {M <!> Jttr -urJ al" fc1<-•<11Rla M1 Ji.-1~<".l.1, -.fr"w . 
. i;;folfiiJl{1 3{R qJtquf ill¢ $ fi:r:Q .'!-lldil.--4<1: ~ WUf fu:r ~ 

1;fi:f,IT <t'r MI 

{sl ~ WlPT .cl\'l" ~ <lR'fi fu:r W4a1a :i:ir.".l-lT.!3JT$".ll;."<lt.;31T$".ll;.ll;.ll; .. 
Weii:fil" m ~ "<ft.ti. <li'\" Fii'.cil4<h W:"JT ;;it 'Q""i:/i Q.1-Qi4{ m t:lfi1" 

'-'~~4{ $ fc:iiJ f.1'tl1Ra <li'l". ~ 6. $ m m ~ $ fc;li;r ~ 

"'1\ I 



{"lllrlU~ 4J 

(<r) 3,QIC:<1 $i.fil$.iil ;:);- ft:iiJ ~oi<;l<fi {m-ol <!if ~ ~-4 c),; ~ 

- """111 

(3J J1<1~c.,t ,;;'iflq,1ahi 3W ~ ;:);- m * f<':l"c:r ,w;,1,;1 
3'f.J:IT./.311'$".$°.'9T.13IT$".$.$".$". ~~~~I 

(13) ;iw:.::- i:r:'RT. ~- ,1-<kh<'l ~/ ~ ft"1 ~ro=r ~-~ ~ ~ 
3lTu'J-~ ~ <h" fi',l.1J ~ ~-~ W<, 'H<!T ~.qfla<"i.fl<.1 alc.z<11 

3ffi QP,<1J~i<.1 .m<jf<I" ~ ~- ~ ~ ~. fi#l{C't ,;);:;,i" m $ $S<fllli-l 

~ m ~ ~1 gl"_m_ mct- '<f<'." <1133" m ~ ~1 ~ ,Mt .fr 3W 
1J"lf, ~ U'1r.f cl; f<':l"c:r 3fflUW ~ mu .. <ITIJ @afc:!a mw <if c11qa:i1<1 

'1): 70' ~- a;;i; ~ ~I mfr ~ l'J;'T<1": Qftqa mg rnT ~flc1fc:!c1 

(i'.:'rc{;ft QAfi,fl,iis ~ ~J (t'r.$"."IJ"lf,.mJ <TT ~= '8<11Fc'ic1 Qftqa E¥ 
(~ Q<"<P<>1l,iis ~ 4.-i!AlsJ (t'r.~.t'r.r.fi.) M1 

(14) ~ ~- ~~ =R:'lro=r ~ c); few 3llQl<1i.1>1<'1 il° fcrq<', .mwa 
,3ITT $<hl$41 <$ ~ RJ"t. ~ J1To'8 sir f<i;" ~ -.zri qf{if-<Jfc'l<l1 j- 'Q'<il" 

$chT$" <f>1" ~ ~ a,- fi:li:r ~~ di'r ~ * f<':l"c:r ~ J1<1l:c:fi 4>r 

tl1'<l'trl<'l' ~I .fiiJll.--4 IDro=r ~ ~ '<m'fi ~ ~ if 3ffi f.ils zj\q'; 

3ll3i!" ~ a,- ~ ~ ~ f<i;:m @rQ"lJf f<I;" $chT$" <fTT Jrm<!<h" 

31if4f.114l "5'I" .. ~ ~ rnr ~ .;rt.:: .3RfWl<l<J; m m: -.ic:: Cittrl 
~~I 

3.8. 'wt<iiiOl, WUf 3l\"{ JllQ4-:101 

(1) ~- ~-a,- f<':l"c:r 3t«Wt1" ~ d'J<f't 1?14:101 3ITT <RN ffl" 
t;f1.l'lTW ~ ~ ,ftQr,, Qii;\'81.il ~ ~ 3W mfr ~ ffi. Jll<1<h1, 

~~it 3W ~ .3,Qffl'TJTT <!if ~ ~ qr,;fi ~I 

(<p) ~ 3W ~ <ti'!" G.14:101 tl"OlTT'fr .fit ~RI" .:ttfclfut,<11 ~ 

Jli$!if,)1.tl=fiflV<fiJ-UJ.<.{ 3li'<1Jfla eia.::of14 i%Wk<>t RJ,i:101 wrrrol'r, 
l/il$<1{ ~ <:IT ~ c); ~ (100 ~ ~ q;J-1" ~ <li fi:rQ") !j; ~ 

~ .:tici<.1'1Pl<1 ~1 ~ 3i-QIC.<1 ~ ;it 31T<1"~'<.l<l'> 31\8fh1><11 ~
~ 1JT<IJlJl" f<l;Q- ~ ~ <>11\?l<t> ci,,;;l<>t-i. ~I ¥' ~ mt <'f 
~~ cf'il 914:101 Q<I, ~~~~I 
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(W) 3c'Qlc!pl ~ c); 1'fu, f.!IM8iflst<1 f.!l,j,101, Yili<>t<1 3fl.: J.11<\'lc;:1{•1 

~ cfil Yl<lti1<1 fu;m ;;irQ'7IT: 

(i) 3Qf<I\{ c); Q"ffi ~ f.!i:,:j,101 <R(fol<l><>ttf.!i:i:i,101 ~ -g "Q<!i"i'r 

3Qf<t>{ 'PT J.11<1ci~4 f.!i:,:j,101 I 

(ii) ~l'r.r ~ ~ ~ c);- mr ~ <ffe'ic ~ mg <<J:.m . .fr.J a 
6!1<1<114 3fi~ t<h118i<1 f.!i:,:j,1011 

{iii) f<nJa" ~ c); f.!i:i:i,101 <lmf ;# ~ mr,;, f.!l:i:i,101 ~ a 
Rii!l8i<1 Yill<'t<1i 

(iv) ~ ~ ~ st ~ c); f<ii118i<1 Yiil<'t<1 <l>f ~ ~ 
~I <ft; R:'<r,;, Q,i,101 ~ '<I" "m:f ~ (WR, ~) .3ffi 
sRJ/ q,_{ '8'ilR" ~<hf~~ <R"J"JT1 

(i) 3c'QIC.<1 ~ f.!iaj,101 

(ii) ~I Q,j,101 (~ .flo_l,oi\Jl4'j c); foi't/ l<,1:,:j,101) 

(iii) R:'<lol f.!i:,:j,101 (~ .flojtiP't<i'f c); 811r) 
{iv) ~ <JB f.'i:,:j,101 

(v) ilT'O" i,J~ l<,1:,:j,101 (zj w1l_ ~) 

3Q"-Om ~ ~.A••llfu1<1 ~ 3fi{ <l>J-UJ:.C:fiq;<1 l<,1,i,101 ~ 

Rft.m.i:m.l c); ~ a 1?1:i:i,101 <lmf a m Rl:i:if;;a ~1 ~ 
3Qf<I>{ a 3ia4i,,i.;, <l>f t;!cl>R, f<l,a:i:i..fJ4 ff'<IR" ~*~a ~1 

{U) ~ Jffiml<re" ~ c); f.!iktfc.lffitc1 f.:l:,:j,101 30<>1<-ti iRJlJ ~ : 

( i) f<l '<11 ffi <1 .3ffim /<re" 
(ii) -.=<'8: Qi?st,4 

(iii) il{Dlol'-G ~ <hr.'ITJ 

~) J.11$ililY)im{ ~ \;l,i,101 c); "i)q;-JN c); cfr{ Q'l :»:iJ.11<11;;:a{ QJc 

5T3ol c); fc:ro" 3-llQl<1<l>l<'ttWl'ffi" ~ ~ fu;)- \!ill<'toi cffi" ~ ;#, 

1J<h fM 3Wmfti ~-3,Cl" <IC:513'1 <>l7lRIT ;;mmfj 

('<l"J ~ fclwr ID!ol * icl:i:i,101 q, &-er f<tw, ~ q, Rl:i:i,101 <li!fl" d1" 1J<h 

<li.--814 f.!i,i,101 ~ <lil" :RliQ'11 <!l'l" ~ I fclwr Rl/r.r-<);- Yilli'i<1 <); 

~ tl/4 ~j $<f>l$4T, $1"-mt, ~ ~ c); ~T <ITi')- Yiil(>l<1 

l<,1:,:j,101 ~ ~ <t>J.C!(C{ 3ITTTTfu:i ~-~fl., ~ 

(Q"J.l".i;r.;r.~.l cJil :R110<11 $1" ~I m "R°Qr.l c); ~ oR:H<.1 



['IT'! 111-'!el"G 4] 

<5" fc:riJ lJq, f.l~.11 3J¥RT wt m Jia,i~f81a ~ ~ ~ 

(i;n;r.cit,'!R'r.) q;r f.l'<i,io1 q;a; *~~I 
(B") f.lzj,101 q'je:'f * 'Q?l-i.f> ~ <5° ~ ~ <ITT .ic;: ~ <5° fc:riJ 

3-tiQlct<hl<'1 Jf .ic;: ~ qif ~ <Rol '"7lr<lT ;;nvJJT I .111Qlct<hi<>1l'1 9:!f 
w'I' <ITT ~ wt ~ m-~ QRT trc=<llff ~ ~I 

01') Q?l-i.f> ~~:•ft. 'al .i!ioiql<l ~ ~ ij.-4<hl<'l'1 (ifl,i{f,)'11$"'1) F.Ra <5" fc:riJ 
¥'4<hiJI 3Qf<IH <5" tm; tlc ~. tm; 3ITT{Rt .;fi",. 11).,za1 ~ ~ 

~ ~ ~ 1'lT(>i']' t<lillf<:ii-1 iffe<l<hl<'1<h 'wlTT<lT ;;JJVJJTI u;'tt 

:ait <5" ~ V<fi ~ dl!oiq"l<J ~ t1 <;F,lihi<'l'1 <lita <fir k '(>i7]1'<jf 

ammil 

($Tl QRl$1if11;, ~~ t1'1!<:r <5" fc:riJ ~ 3fR' 5ll'.T <ITT <l]"[ffi 

f.l/hii;,idi <5° fi:11. Ul<l'i.il'1 fll;4f ~I 

pr) ~ l'\.ri;,!", 1llR '\rl'l'OT ~ (i«;r.tr.tft.1 3fR' 31.=.J tft:m•r.tft. a tRIR <5" 

fi:lv <!>d-UJ.Cfl'[>a f.l'<i:iu1 ~. ¥•1ct ffl.;m.1~.~.tft. .+1M"1l <5" 

3Coj</ioeMtl 

(ZJ f.lzj,101 <l>fil * ~ ihJ.U(Cfl'[>ct f.lzj,iu1 ~ 3Qf<!>{ $° fi:lv 
~;rr,;; .11Ri~ma1 ~ 30 ~ <5" ~-3fll' ~ ~ 3fR' 
fcl~<H-kill.J 230 <TT,Z <!' • .fr. ~tft.!Jtf. 'ihi' ~ f<l,4f ~ 3fR' 
zi>,;;,<>11.1, ~1.1113..-.w. <ITT51'. f.'lzj,101 ~ ITTi <5" fi:r1l <1wr a c.lwT 

2 tit * -.l:ct'r .t<i>-m ~ sr.m. f&w, 3ITT!f<l ~ <fir ~ 
WTTI 

(m') m~ .111qzj,1 ~ f<l;" <;;i<".iflc:.:, "iiTQ' fcrw=r ~ (~<ffii:l>Q<'IJ. 

3W.i!i.$1". <IT 3w<l' "Cfi.liR' <5" ~ ~). -.l;,r, lf<'IT Q<>f!il.-i.:l 

<;,i:i-t5<(<"H ~ <ITT Ui<i'i.ilo-1 ~ ~ <31' ~ ~ <5° fc:riJ 
WTTI 

(<ii'l a,T'Ri<1> ~ ~ 3Qf<!>{l if; fc:r1l Jli$ai11l1"8tt< 3TT'111f«J cj;t!<J .11'f.H1cft•1 

3fR' ~~ ~ i:1>1 Uii:l'i.ilo-1 f/'f;m ;;mmfl 

39. Ci'11_<1.-1 a ~ ~ cl\'r ~ "' 3m('ll;rr,;; 3"Q'm - ~ a rerwr ~ <Ii'!' 
'ijWT <5" fc:riJ f.l;,:.,ft:if&a 3lTT<f f<f;ti ;;:fl"Q'a't, 
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(1) ~ i;lclw <'ffi"q {in:r.~.cfr.) ~ m: Rlf.1;.id-! 36(3) i,; ~ ~ 

f.l<hl'l-t 31T{ "1<'-ii4ii•<lo-l titit $ .:Hklf.titi ~ ~ it ~-~ cb" 
00 'f<'«J: ~ qi" 1JT<!'!:i'1'<, ~ -,f('hf!Jci titit -q;f ~ ~I 

<2J ~ f.l<h1'8 3:IR ai'l14<1<k1 titit * fo1i.i;io1 m 1fi'r ~ cwr ~ 1JcFi 

cfi'f 3'm ~ ~ GITT[JJTI 

(3) ~ 3fr <!>R'OT, 4<+R-14i il, ~ :;;rr 'OOi" R1<1> <ff furra" <IT ~ ~ 

~ ~ ~ ~ $" ~ <ll'!-~ it ~ ~ 3f<lff it irn . .;iw.<'ft'. 
<ITT~~<l;"~~qi"fi:riJ~'R'!k~cpf 1,1/i:lill.-\ ~ 
arom, 

(4) ffilcf WIT (~l c;;Tti<riiJi-0 Jttt R'111q tJm ~ 1fi'r Yi'<r cwr 1R 

~~;;mmrr 

(sJ zj <'fi!> mm~-~ (Q<l,fili;,t~1o1J <RJfoli:iiC>!, ~ f.14,101 ¢fi;r, 

~ Wffi ¢:wr .mft 1fi'r mfr.,~ it MlRld ~ ;;rp;JiJ]"j 

(6) tr.~. ~cfi-df, .trtr ~ 31T{ gt:,:fr.t'r.;.tr. 1fi'r mfr., ~ ~ 1T<li cwr 
3'm '[EIT :,mr.rr1 

(7) 31.=,J <:aTT/ W1flT ii, ~ c);- ~ ffl .,. ~ <fi't' ~ it ';;r,;f 

4>s<R., lJO'lwfr 1fi'r ~ ~ ~ il, fi:!iJ ~ ~Tflfc 00 <fif ~ ~ 
qiiii>fr\ 31T{ f.?i<io101 <),- fi:ri, i:rrm:m, f<f;m ~I 

(8) ~ ~ -m q;- ft;t:q ~-~qi" ¥'fc c¥ m:f (?JU) qi"~ 

Jr.:fJT-Jfl'm 3dlii>l<Ji (i(':\$fk•1) <io11ai41. $" ~ 1R ~ "fu;m ~ 

~ I ;;,.;r ~ <81 31,Hg~a ifi!R<ll it ?i1tR: V!<f. $" W ic;" ~

it~ ~I 

40. 34<),aj 3:IR ff:<iii:/.Jts'i $ f.'i.H\01 $ fi:rt.r a<;,.f1$1 J11<1<1il <ti'!- <;fl., :mm at· 
f.1"-l\Ra 1%.rr -;,rr,:rr ~= 

34$.-¢. 3tR R=<r,;i:111g (66 f<l;-.<TT. 3m: ~J 

3qi¼,~ (33/11 fui.<TT., 33/22 f<l;-.clt. Jm: 22/11 f<r;:<!'r.) 

fucno1 344'i-i; 



[= m-~41 --· 5qc),.-t_ JiR ~i.l<it! {66 f<l;.<l'r. JiR ~} 

41. flll':ll{O]- (1) ~ ~ ~ ~ t i>l1'J 'Qtr.=r ttff # ~ <fiT 't:1J1'i'J ~ c), 

f&lJ ~ :Jfl" .,t 3qc),~ m ft:.:li.i<IIA # ~ ;;iTa ~ ~ ffl $1" 

~ f<rn'or ({Qtifi•I) !ff<l'l<'IT, oIB qz ~ J1iq;8i<1 ~ "fiR a ·cna:r 
a <li"ol" 25% ~ ~I ~IM"..<11 ~ tR" ~ ~ ~ iB!i-.lJfl<i{ 3iR 
"w-lRl $1" ~ ~ Fcl<i,;;(<1 ™· ~ dl'r ~ m-a:@T3l't c), 3WOR 

~ . .fr'a ~-6 # c;ffia c), ~ ~ tR" ~ fcl;m ;;('J'IFJT- : ' __ , 
66 f<H.<TT. 31.5 f<H.lJ. c1 a. <fi' fi:ri:rJ 

110 1132 f<ir.<l't. 31.S f<l;_JJ, (1 a. c), f&JJ) 
220 f<l;:1l'r. 40 foi>.lJ. (1 *· c), R:iv) 

-·-·"" 
400 foi>.1l'r. 40 "<l'r 50 fcl;,lJ. (1 *· c), f<.l:JJ) 
765 fcf;.<l't. 40 <IT 50 fcff.lJ. (1 *· c), ~) 

(2l ~ Jldl~ul c)s ~ m ~ Q1{QUT <'IT¢ <fi'I' ~ a <lfu 
3qc),.-¢. "' cJl'if rn ~ t <IT xl<fi'T ~ cJl'if rn a ~ :aai1R1<1 ~. err 

cJl'if rn ~ ~ c), ft:llJ ~ rn. ~ ~ 3qc),.-¢. ~ <fiT ~ m 
~ W-111T oIB ~ ~ ~l..'4-t{'t (.wil'l uRrn1<1<t>'f1 <fi'I' NIQ<ll, ~ ~I 

(3 l ~ <M.:c:<11 ,@U 4' :J:IRT <fi'I' ~ to ft:llJ M' IT<li 3qc),~ ® 
q&o11J1"\ lfl'Jl'i:11 .filJ,{1.---<1<1: ~-7"# f<JW!fte..:: J1l.-\'t a~ .,tr ~I __ , 

765 fcf;,'1l'r. 4500 l..'Jl'. cft. lJ. 
400 fcl;.-m. 1500 1:f.Jf. cft. 1!. 

-
220 f<H.dr. 500 lJa'.l'. cft. 1!. 

110 /132 f<H.dr. 15C' lJa'.l'. <It. 1!. 

66 foi>.cl'r. 7 5 lJa'.l'. <l't. 1!. 

(4J lJ<li' 3qc),.-¢. # ~ q;dJffl'i:•1 ,:i-H4i1A,~ c~.m.tt.> ® ™ m 
~ <f;'J' -..);;i.rr ~ JT<l,R' ~ fcf; ~ '(.1'<l> <fferc c), <firn' <1 ~ qz ~'ro" 

.31'&'.~.t'r. <IT ~ ~ <1IR<11 QT'tlifUT ~ ~ .,tr ~I 

3285 Gl/10--28 
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(5) ~ .;ITllgJQ.-J ti, m, Rirll<i, ~ 3ft{ f.'la-(101 J1 ,tJQFll!;,;51:fl 

~ lJU5 sRJ ~ t;:rO"JTeft (~} 3ITT ~ ~ i;:r<JTRSft ti, d-li'U!Jl * 
f-q'qji,!.-j 3IR' ci,c4.c< t1<Hf.'.:i<1 \hlli<li-1 '1m ~ ~ Rl@R c); ~ wmT<, 

,i.rr, 

(6l 3qti,;,:a ,<j]" ~il..:11g ~ ~ ::i1ial0Ptla 3W f.:lf.i'ia ~ f<I;" ~ 

~ 25 ~ "t ~ ;:r ~I 

42. 344iii:,1 3!\",c. ~ii<lls'f c);- ~ ~1$'1 fcraR- (1) 3q2f,.-t, m \A'<P-llg 

q{Q{ldl<1 <!1'1:l;-:rt'lfr 3Q</>.-t, (Q".~.1Rf.) m ;lffi-:mfr 3"Q$-~ (;;!'r.~.Q'lr.) m 
~1;,Rg 3Q</>o-?, ~ ~ ~I {'lof-~1o1 <l, &;.:.11$-1 ti, fiil1J" orR ~ '!'liA ~ 
<l>lr<li ~ ~, 

('<'l 1<il1" 3Yk m \Ai1<11g ti, ~ m cnr ~ <14i.fl$i, ~ 3ITT 
q:d1cJso1 <fi1ffl -qr 311'!.ufia ~1 ~ ~ CfiT f.1'lmur ~ 
1mmf Q"{ ~I <ff CfiT WfJT ~ ti, tmllq,· <ml _,qi);.-;; \liiH•klM 

<•h1°IMIQi-J i;itrTT{fj <31" fc'l>tH-t.?1<1<11 JW Q1{!IUT m ,tiQl(-HOI 1ITT'1nT 

<1.a.14,111 

(<i) ~ a@" ffi cli9Jlio1 3rnl'T3it 3fR ~ ti, 10-15 <iW c); 'Q'ftr~;;r 

ti, f<H--i-11{ "<rr fmrr{ ~ ~ ti, 3fl'<l'R 1R ;)<rrr1 

(al") ~ Ji't:<t<loi'i cl,- 00 3Q"-~ ~ W \lkhtii'l llRlc!>{ (r\t!f<R.cJ 

4iJ.CI.-Jf!~r.r) CfiT lllcl'!.ll.-J '('J'ITI1 ~I llf8<1i{ (fflf1,51 i.1>J.il<1f1~1"1) ~ 

m qfl:q,!i.;:i~fr<;r m M CfiT ti1t""<1 c.3fITTl<fi ~ Jm 3\mi<,, 

Yf.t<k!i<1~\'ron rJmr. ~ m f?ic ufficr,< m ffi ~ m <7To1-~ 

m<ll'l"~r 

("Er) ft<lf?hr ~ CfiT '<l<lol Uiil<'i.Rl<l <'iifl<'ilQ<'1, ,rum;ft ~. f<l~<Hk?t<k!t, 

~ Jfr< <'ITTTi'f 1.1i'I" 3flru1"3IT tlZ :rlll'llf\<1 ;'mfl 

(2) '1l'P;J-zylfi 3qti,~ (V.3fl$.1Rr.) (il>) >1klti6IQ<i 4, ~ c); ~ 

lJ.3JT$.JRr. ~ ~ <i't<>tdl "f<itt ~ Q!elffi•I ~ ,tll<Al.--'lld: <W"Ofr-8 c); 

"J'IR"~ommt[ 



__ , 
~ 3l'R .3f<R'OT <rn m ~ 'iRT fcf;'m 66 %.cit 1J"a 132 fc!;.<TT. 
~~3l'R~'iRT~<IT~ 220 f<5.<IT. 

""-q;;Ji:fs~~~m~~.;w 400 fc!;_m_ 
i::lo'llq;;i: 'iRT ~ 

q'., 1J5 ~ ~ 'f<f;'m <IT ~ om- 3l'R 765 %.<lT. 
aJ,;:w,;,-

(<ll"J i:r.3{J$".wr. * ;,m:r,;t '#, om om: m <'it ~<l§fH (o1ffii.hli!>H) 

l!?@lf.?t<1J1 'iRT ci>s<R.{ ~ ~ m <fi'r m Q.,,•qJJlf.l<1J1 i.f>o-S&-a 

~- l.lilfi:l<1 ~ (ll.lfi.WT.JITT".) <IT 3lTR Q<"<@lf.'!<!JI ircw;r 

W-S<R.{ (ll.il.i:r.'Rt.J m 3r.=<:r ~ i.l>s<R.<. ~ ~ ./{,,-ss 

i.iii'5<hU 131" M1 ~ <!>o-S«><:.{l <l, ~ * fcl"w," ~mt, * ~ '131" 

m':rr 3l'R t:rl'tmfr R'<!fc'rnT qi)- <o:m:r ~ ~ ~ ~ ~ !ffJlcIT 

<);- ciis<fc:.C( 3fu-~ ~ i'fiT ~ ~I B" <rn <m: cA<H--1'11 ~ f.itr 
<}fi•lct JlTi'[q;" <);- .3qW Q"'4.i?if.?t4J1 • i'fiT ~ ~I 

c:rrl ~ R cIT<J--zyJr 5q<l,.-< m 'R'<1<1::i1-i i!i)- ~ ~ R $" 3mJR'f ~ 

~f1tfiqfl: ~~ cll<R" m ilj,_-fiqf4-;a <l1'<R: m t-Ql$<Rt ~) m ~ 1J1l> 

ti 4 j ;:,1o-1 '<l° ~ ~ '3ITlJ'JlT I 

(q,J ~ lJ1l"OT ITT 3l'R ~ ~ ITT <1m iM ~ tr{, ~ ~ 
~ ~ ~, <1<f\;;fj$1 ~ ~ <);- ~ '# .fild-ll.-4<1: ~ 

3qifi.--e;l -&I" ~ cm- Q'I.J-ll{IJl<i ll.JTT$".\R1". $1" ~ '# cl.fl<kli c\'r 
;;mmf1 ('fmfq, <1:f1<1a1 fc'l\]1{01 <);- fc:riJ ~ ar.~.(TfL Q'/allolQ.-l i'fiT 

a<fi;;:fJ<'fl1 ~ ftr{t&ur ~ ;;rrir;rrr1 ar.~.wr. :/j<1•1<1 ~ <1>r 

"QloR i'fitorrl ;,ft_ .3flt. lJ"'cf. ~k1tioiQo1 .:ftl3<'.5h m ~ IJl'!iR <l, ~I 

(W} \ARiJI ~ i'fiT ;;fr,Jtey.lR'!". ,!l1- Wi'f ~ tf{ ~ 3ITll<r; ,;m-r<r ~ 

~ Jln: ~ ~ qf{"11::.,klJ <);- fc:riJ t\~<1 J!,i>-<li'l>.-1 fci;m '31TlJ'JTTI 

Q\8iiolQo1 <);- ~ 3i\-.: i1'1<>i:.<11 <'<'R" <l, 3f.¥'R" 1J1l> -Rf, .:iiijlllfokl 

~ <IT ~. 3fR ~ ~ o.Rl N"<lRi•I 'R>'rait i'fiT 1Fi'taT ~I 
<1<!><1~4?1-~ f<)-Q~ <);- 3lNR" 'CR .3'fRl" IJl'!iR &/ N"<lfil•1 -fcfm:rr tf{ 

:ifl" fil<ITT: fci>m ::;rr 'ffimTT t1 
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(al) 400 fcl,,<TT. if <lic1 <l'IR<il qi" fu ;,fl-.~.<Rf. ~ ~ <IT ~ tl;;;it 

qi]" 3tp-<!&.'14 tlcfiIB 1JcITT{ cr;r ~1 400 fcl;_m_ 3i'h: ~ crl.za1 

~ c);- ~ cl'; ~ q;;;i-~ i;rci;T{ <lir ~I 

cirJ ;l\.:fffll m<!ilw<ll'l"~~m~fcl; ~ ;il"~ mRtt 
.# i<l@H, ~ :H'l f.'ia.fkll cl;" ~ ~ ~ 3qrn1 Jt &-~. ~ 
m ffi-r <b" ~ 3m i<li11<111o1 lf:a-aJ!l<.t{ <r q;'\ ffll'84ii.A <IT ~ tr 
~ <81" -JITTrl~ qi" f.wrr, ~ ~ ;;rr ~I 

(SJ fg<111$'1 ~ m ~ f<I> ~ tp. ~ ffl'm m Rl<.1( 0 1 ~ t 
nir-~ u.ii1;,1o-1 ~ fi;rv 3fRlTo'ft .'r ~ ~ ~1 3Qf<M mft m qi)" 

<li<Z<11 ri if mfiffi:J ~ 3li'{ ~ Q41"1.-J c);- ft;l1;r .wlfe:ic, ~ afr 

'tR<l> 41 fl~<iloi ~ ~ITTH"i'f ~I 

(4J 1;>1~s 34k- 1$1$\)S 344ii-?. ;il" ~ ~-mfr m <fl- ~1 

i$1$F.i5 3q<l,.--i:, c);- fRl-a•ll•H ;il" WiJ <IT ~ f?ti<lkJl<I> $cf,1$<11 IRT,"Q"q;o ;!rn" 

mft \:,i38idi .# t!d-11'!<1 ~I i$1$il!S 3q4\½ q;'\ Q{Q{l'l<1 IJ.~.Wf. if <!><!f 

cRTT ;ir.~:i:i.r. if ~ ~ ,!fy 3'1T<TQ<l<li<IT ~I 1$1~5 344i.--¢.. tR, ~ 

-~ Q"{ zj ~ cfil" m t 31n" ;;r;'f 3qifio-?. "'' .;,4'J4,{01 m ~ f<li.rr 
;,fr,ff t, <1<1><'11.-.fi1-3flffi<n ~ qi" ~ ;il" fumt f<i;.rr ;;rr ~ t1 i$1$fi5 

34~ .,i13c5){ m ~ m c);- ~ -wzj- ~I 

(5) 3l-flqil,o1 Q1lll<'l'r "ilil \'!.:.il$oi f.'rtnft, c;'t1'f '<.TRT, ~ fcJ, Rlf.1"14 41 <31" 

~-6 ;ii" f.tizy t, $" ~ 3qc:),i-¢_ c); ~ ~ <), ~ ~I ~ 

fRl-a4,g_ 3Qf<fi{ 3lR aw.# c);- ~ ~-:i-iq<l'io1 l1"0'Tiofr ,!j'8•1a 
3flt.lRT./3fl$".$°."$°.~- Jll..-Ji.1>1 qi" ~ 34<'1<:il ~ :;rrQlftJ ~', fct'arcr 3i'h: 
~ f<'lw.r miRJ<l ¥•1a ~ <b" .3lojN{ f<11q,1,\ ~ .# nll't ;;n,:i;Jfr1 

(6) i'Rl-a<11g m 3q~ <!if fcl~ltl Chuf.'lq, ~ 3ffif.l<l<li<lf3it, f.'l.;(101 

3W ~ m <If t1{<>1<11_ 3nfa <!if t1djRla <ai1<f ~ ~ f.'l"<tMt:J ~ 
-an!"JITI <jWf <f..fl<l~A-Jtl \1ffii<"iH), <b..{)<1 f<lwi UIRl<l>'(OI ~ <'fl!1"]" ~ 

.3rnlfct ~ 3'Q'l<I"} Fc1f.'l.11JJ ;;i.r m-~ ~'[RT~ f<l,-<)- ~

iii" 3f¥Q" ~J <Jiol'i4~A-ltl \<i m iii" ff:lv q)loii-1 34.f<l>-!1 <Ji!" Jll<ll,:illi?I 

3W <Jilrn¢1 00 "{W-"{Ull<l" m ~ ~ 4R<IJ.-t ~ fc:rQ" tldj,f£l<1 ~I 

W"1ffT iii" fi:rQ" J,Rf-QR, iii" fc14¥Jlli a.Tm ~ 1Hl" <1-.4'14~A-Jft rat ;;JJWfr1 



43. 54W ~ fl<.,q<11!!11' $1" ~ a<r>..n<fl fct!I~ ~ 31eltu.if 

{1) 'lfO'll14\ l?;;,iJ$i-l ll,c1Alc.fl-

(<I') 3qi!f,H(j JlR ~ii<-lls°t ~ qom;fr ~<i11$<i il{i"1'1t.fi ~ t:I" "1$° ~-9 

<);"~~I __ , 
ll{1Ak.{ 66 ~()_ t2 t~ ~~- ~~-fcl;.m. .ell. .m. 
3dfr\Jl IJom;ft 72.5 123 '45 245 420 800 

e1IR.:;;=11 (ft!;-:<IT.) 

-Jwffer 50 50 50 50 ' 50 50 

(;ra) 

~<li'tmrol" 3 3 3 3 3 3 ---
• 

(i)~cW1"3ITTPT 
I 

3'5 550 650 I 10s0* : 1425" ! 2100• ' 

~fri;:r <1)<Zai ' 
. ' 

{1.2/50 ~ 
~l (fu;:1IT. ~M} 
ii) ~R'd-Rh1 """' - - - - 1050 1550 

' 

"""'"' <.il.Zi-11 

(250/2500 - J830 
_, 

'I'"' 31rr 
~ (fol;.<TT.~fit) I l 

' 
(iii)JJ<F ~ 140 230 275 460 

ill'!" 3wffer 
~fri;:r JtoZcil 

W" • ' 
{f<n.<IT.Jm.'t.•Jr .trn.) i 

;:::;q_<1ad'I ~ 78 105 156 320 508 

~ q)(>'(.ci] 

(fc¥.<l'r.3lR.l!o'f.trn. . 
ii,,~ a@!) 

1JUffiift ~ Sf_- i;ramft w -'" ~-fiqffi>a 

.=i i:i$n _ _J 

•• j " "' ""' -10 f.'I " aft 

21' 
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I 
I 
' 

I 

~ ~{1.11•k,A ~ ~ <'l'(,f (!Nf.<Rr.ll\'f.J 'ff 1000 ~-~ oci> 

qfie1q.-i1 c); fi<w ~ I Jml<f> Jiill$4i c); fi:i"l1" ,!J;H•1<1 ~ c);-~ 

f<l'J" - - - ,,;, """"' 
(llr) ?l{'!q,1,A,( 3{T{ fiQ<R.{ ~fi:llll 3lrr ;ffem c); fc;l,, ~ m«f tt'R 

~-10 c);Jr.¥1R~I 

~-10 

- 4's'.fil1<1i """ = 
f.ll-./iP:a ~ - f.l~m:c1 f.N'ii'l:<1 F.!<Jii'l:<1 f.'11-./i\'{<1 - IBIRi•t - "W'"'-"' ~F<i•1 -- - - :fi¥{~ii! - -= -"" -"" = -"" '""''"" (fto:<11".) = = (f<'Fi.<it.) = !~ 

, {3iR.Wf.<R,.) (f<n.<lT.J (fll;-.<IT.J (3iR:Gr.tm. i (f/1;.cIT.) • (f<l;-.<11") 

(~\rti} ""'' ) ,.,., (~I'm) 

800 f<l;,<IT. - 1550 1950 aso 1550 2700 

420 fll;-.<IT. - 1050 ""° "' 1050 1425 

245 f-1,,cit. ;,s I - 9SO '60 - 1050 

145 f<F;-,cll-. '" - 650 '" - sso 
72.5 ft;;,<l'r. MO - ;,s MO 

' 
- 3'S 

52 ftl,,<IT. I 9S - ,so 9S - ,so 
36 foli.<IT. ,0 - ''° ,o - ''° 
24 f1ti.<l't. so - '" so - '" i 17.S Rli.<ll. " - 9S " - 9S 

' 
12 f<l;-,cit. 28 - ,s 28 - ! ,s 

(2) tr.1JW 3Qt4>,( 

(cf>) tifll> o;;J;i:tq,1Ji{ (Qrq~ <;J,ttq,1Ji(} 
(i) ,t!IJIJ.--<l w * ?i.fi'hidh ~In" ~ <fiT QTwJ ~I ?itt'hi.il{ 

c:)- '!'5fi:l•di <lffi m JTiil o;;)'tl'l>IJi{ \'JJTI S:,itl'hial{ ~ rcfu:r lJ<l><'f 

l)>;;T $i.lil$<i'f 'ff -.r.'IT) 3m: 5 ~ ~ ~ $<fii$di ir qJl<.1q, 
wusi>fl ~ ~ Q,1;1$) f.'lmfta rnl<,T yg;:r ftrarcr <IR'ft 

I 



[ <il'l lll-~ 4 J 

g,us<1"l <li'r 1J<l1 ~ \'Mtr 1UWf ~ <li'r 3m.3ll <l;-~ 
,;;foq,1.:i{ ~ cQ" q'f{el~<li (3TT.~.tt.m.J ~~~I 

Ciil ~ 3q,¼;.-<,l it ~ ~m-{ <fl'i" ~ ($<1-41¼-D, ~ 

~- JTT.i;n;r.tr.m. ~r., 3tR ~ ~ ~ s1°t i;,l.fittilA{ ~ 
.fi'1IJ<f ~· ~ 3TT.i;n;r.tt.m. ~ $u<!id1f.ka1 i;,T.fittil•h ~ 
~Tf<:8 i);- i"JO'l1" ~113TT it ~ i);- ~ i);- 3Q"<§fi ~I .fil.l-11.--<.i 

il'l<Zc-11 3fR ~ Q"{, 3"ii1'1flic1 ~ ~ ffl Ji\"{ qq'j- ~ 
,;;i,i-1q,1.A{ q;r ~ITT" q;r rn, ;;j"i1" "Jlfi,qi ~ it m ::>rJ"nT t, 
i;,.,.!.m:r.tr. ~ it ~ 1ITiTT tr ~ ~ ~I 

(iii) .3'l1'IT ~ <);-~ Cfi'I" <!,,H" ~ <);- ~ ~ ,;;i..-iq,1.A{ ~ ~ 

,;;i..-1q,1J.\{ ~ m ftlc t,;;i..-1q,1.A{ ~ ~ -ara -ar¢>. ~ 
3Q1'f<l 3ITT<lR" l); ~ 3tR ~ ITT" ~ l); m ,;;l..-iq,1.A,1 it 
~ <fi'I" ¥f m ~ <l;- 341'f<l ~ ~ ~- q;r mm,, f<l;.:ir 

~I Rl<iii><k\: ~ "<Tra "Jl¢ tr~~ ,¼; d"f¢ it .mrffi tr 
~ ~ i:);" ~ y;pn ~ m ~ ~ ~ (:_'i:aq,1.A<l il;" 

~ ~ ,r¢ tr ~ sm, ,;;foq,1.A<l <);- ~ <);- ~ 3Rt"c-l" 
m-mr <!if ("i.f>M tr Cfral" ~ of5 ,;;'f,1-1q,1.A{ ir ~ <fl'I" ;i:n,IT l); 

ml '~ ~ l); d"f¢' '<>I 1.11q1.11;,i ~• ,;;i,1-1q,1.A,1, <);- l%m 
aft m tr ~ <!Tit ~ <lit ~~ l); fl'-R)" ,;;i,1-1q,1,A,1, ~ ~ 

~ ~ elm" d"f¢ <fl'i" ~ ~ <'f <ll<-Qcll cli'r ~ I ~ 
~ <Ff ~. -a.[ ~ il>WlT -rm ~- ~ ™ ~ ~ Ji\"{ 

3lTQRf ~ if 3Q,4o.1'.kll ~ ~. 34'¥<1 fililiTI:lci m=4" ~ di'l" 

~ ~ ~ il>WlT ~I 

(iv) ,;;i..-1q,1.A{l il;" <fril" it 3W ,;;i..-1q,1a•h'i 3fl.. R,Q<R{'i l); ofRr it 3fr 

<fl".~.Q"..-1". <Fif<lt ~)<!," i?l?.i.;:a'l "i);" ~ ll_~cf<&(UI i!'l<lR" <!if 

""""' ,\ml 

(v) qf{q$cl di'l" ~Jll <);- 3JT'm{ Q"{ ?,R1Chi.A{ ~ ~ m ~ 

~mq;r ~~t• m'd: ~~<);- ,;;i..-iq,1.A-1 ~om 
~ at 1{'ll" 3q-¼;o-?, m R!ilil<rn~ l); fi;l"Q" ~ q,a <fi'I" 1J<11 ~ 

J1fclR<t> l); ~ "it {<lft "3111J'fr, ~ ;;j"i1" 3ft 3TT<l"'l<l<fi ~- ~ 
l%m 3ft ~Cfi'l"~;;irm;, 

(vi) ~ 1T<fiR 3fR m-mr <);" 1J<l1 i;,iclChi.A{ (R, ~<ili$'1 3fR ~ 
<fi'I" ~ m l); f<-N, ~rrt ~ ~~ qtJa,crr f<l1m 

'" 
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;;rr,;mr, ~ Q"<i ~ g:,jJ$<1 <), s",itJQilJl{ G"{ ~ q,[]!tJOI ~-~ 

~ ;it ~ f<i><rr "lJ"llT t1 ~ Q'fu- "1fl:rr -'" ~ fgcill$it qfhid.-J 
f<i;<rr "Wr *• <l't i-l<} s",iW.f>IJl./. g:,j1~1.-J cfiT ~nt ~ ~fti;r 

qfrlfiUT ~ fclf11Jli.--4'14i{UI ~ ;,rr,:r,rrrj 

~ic llfclElfrlc/i, zj 3fl" ~ dft ~. tlld-li<=••k1: {jti•lii Jll<14i1 ifif 

JtijQii:>1<1 c/itit_l 420 f<l;.cIT. i1<li" f.'h/1f,(a <ilM'.at $ ~rc. f.tl!<R( <); 

<11M'.iil ~ '1tm (<fl./~.) ~ 1.S. qf.'r <jf.t:: <!le-i::.iil 

<'l4i ~ Wl'I 800 ~.<TT. Qic. llfclf.liii<-1> <); cft.1.mt. ~ 
1.2s Q"kl" ~ <1)<Za1 ""' ~ wi-1 ~ JITTF,!~ ~- lJ4i1if 

q;., W1<ilcil<1 .3lRlT<'f ~ $" fottr, <'fl$ii" \.IRIEliiic/i 4i1" ~ 

~ Q?lTR i:rnar q, ~ ll!-.fiqi};.-j f(Q<R.{ q, ~ * ai:,
.fiqffi>a f<'l;m ;-;rrQ"'JJTJ ~ llk1Elk14i $" ~ ~ <lit 550 

~.<IT. (Q~) ~ JITTm 'i), ~ f<1"wr {)'Rm %<IT @TQ7]T .fil{" 

145 ~.-err. <ro\- $ ~ Jrtm $ oo .fi:i:~a f<l;.rr ;,(]"Q7Jf, 420 

~.<IT. m BOO ~.<IT. ~ -c;Qu1aq, 4;" ~ ;it1 <l'fu lJqi"i:>t" ~ 

~ IIRIEliii<-1> cfiT IJTi.l'mO'J f<i;<rr af<TT, <l't ~"1iiJl lTcl> lJ4i1if -q;;,J" 

~ cfiT IJTi.l'Qr.J .cttR!~i.fi'l $" ~ ;it, 'F 3q4i.-?; m ~il<ll~ 4;" 

~ f<l;.rr ;;rnmfj 

~ f.'l£ilf.ta l!mRT $ ~ ~ (4i~llk.< ~l cfiT t1lcl'l!J<i 

~ 33 ~.<IT. -a ~ <1)<Za1 <R m ~ 3ft:i:" f<l;m 2ft 
qf.tfi:¾Rl ;it 132 ~.<IT. -t 3ml" <1i<Za1 ~ ~ ~ "cill1Jl1Ti 

~ $4>1$4'1 ii 3QW@ J1Rlf.tif<'la1 cfiT mcrm.=r m ;,(fQ"JTT 

~ f<I; ti'tl1f.t~ $4>1$1i c),, f;i~<i ~ Q"( ufch.ua 11Rl,ffe 4>d1 

.:J ~I ~<T ~ f<l;' 3qil{l4-a1 00 ll"l'<'f qJiitcil. 3lijJl"ii" ~ 
q,~~. 
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f.f;.<l'r. m 220 f.f;_m_ ~ -at-~ 'iqf/rr it,- ~ IJ<l> <11<1"tf1<1 ~ 

srcr ~ <l,' :ttk'lfiiti i.1" {$lf ~ ~ ~1 220 fu-.m. m B2 

f.f;.<IT. ~ cli'!" ~ <#, <llcii:1'1<1 Jilt slc1" ~ 4iT 3Q<l,•i, zj 
• ~.wur 'lti fi:liJ aft f<l><IT ::;ir :mlii1T t:1 ~ 2,i--(j1c,o1 ~ JIR 
qRl'{Uf <'ll#l.-:S 'QITT; l:!'4i" ~ 'ff ,ttp-i)Ji <!i'tir 3iT./. ~ <>l'$f ~ 
~- 3Q.f<li( cli'!" ~ .wr.t ~ tR: .:ff<fJ!l"!<11 ~ <1%l'r1 \7.kl,:(>Q<1: 

3Q'¥<'1 rn;mil J-HILc'.i.li<-1 m <ITTR: (3l'i.<:ll".;;fi:5:.ir"?I,J m ~ 3l<=<r 

<1<1><,0ji.1, '-R" ~ <fl$ <t.'5- <t>J-<ffeltfi~1<i "<t>l 3q•1iiai ~ WI' ,cf;'r ::;iT _, 
3Q~ .,w ff'<!Ri•1 mr.:r -at m m. ~il<11g Q<i,101 '<f>lff m 

~ 3,QIC,i-1 ~ <),- Q,i,101 '<f>!:l" 'ff f.'t,tifila 3fR" cj<>"<l<lil<>iii 

(~A!>l'1i~.5l) ~l 220 fu-.<IT. Jltt ~ U)R.cli it,- Rl:li'i<il<i>~ 4iT 

f.'t<i,101 ~ 'l5 m ~ m ~ w * ~- a-.r f<I> at--~ <f>I" 

f.'t4:io1 <),<R'f f<.!t..fi4 w tr Wll1 Rl<il@'<>l 3W ~ 3!,~~ <# 
~ m ~ ~ ti{'<klli-<fii.li ~ 3ra",mr.:r ($u<>il"<l'>1 ;)"an:1 ~ 
JOWl4'<f> ~. ~ il'<lm" ~ Rl<l)Jlc61 ~-- tiili<>i.-i 4iT ·mc1'!:l1"'1, ~ 'l5 
f.'t.zi:o101 ~ tr aft~ m ¢llV<IITJ 



["ll'r !11-~ 4 J 

{«i) ~ ~ ~ "$ 3l¥IT ~ 3l'<RW'r cl>11" -g;JTI 
(IJ'l1.3'1R.~.1Jff} m "$ tJirl ~ ~ "$ fi:!i:l" "Q"q;" \11.fc@ 3l1tm: 

CR ~ ~ ~ ~ ~-~ (fi,j ~ t<fi, ~ ~ 
~I <11""1" ~'<l<tl?. <# ~ ~ ~ ~ ;;rrQ"1ft1 ~ f<roR" 3fR" ~--,:ta\, 
OJ ~ Jfi<" 3ft1<:r ~ ~ "$ ~ ffl"f<F! "1mm, "ifiT ~ 

'f<om ~ 3JR f.l,4~QI 3JR f<1"Wi ~ Jw!"JT-3fr,Jf °{ :ff ~ 

"""'' 
(ii) '8<!i<fr1 JlR cITQ" @<t1<Q1 "$ ~ CR, fclRl<>c<l~I ,rlf;cft. ~ "$ 

~-#. ~~~~I 

(<jf) "1:ITTZ Jfi<" ~. ~ U'Wf' ~. "Cll.t r.fij;(&t.f <f;t-~ ~ ;t.\'rl ~ 
<i>aRlct %R" "$ ~I ~ <!if .=mo, "$ ~ ~ ~ (11Ud-!1<1, 

~ JlR -!W ~ "$ ~ ~ (~ft-1) f<)>m ;,nlPITI 

44. "5t1f <l'll"edi fa"? '11m {lJ<l".cft.~.~-> (~ <t)R.,,I 514~<R. °fil) 
d~oli'il~ ij; fi:fQ" ~ aiffuf\$1 Pci'N'lf?c<1i1~ 

~ ufhli\ll -# i#r ~ tR ~ ~ * ~ Rl<1>1lia ~ ~ ~ 
"Q"'<l".cft"g\" . .fr. c.11lo1Qt mr.rr m 3ffi7T 3ITTffet ~ -# q;fll" ~ ~ !ft,CT "$ 

<R'Ut Cl'kffe<.l<iiif.l:t<li ~ { ~ ~f<1T -# <'l7ITQ" "Jf!!" "JJ.°<lt. 3Qf<l\{i "$ fi:!i:l" 
fclf.'t<.la:i 43(11 ~ M <rm %@1$.-t ij<1a:lk:{ \'lTdI. M1 400 fci;.ti'r. m 220 

fcl;:<ft. 'llT 132 fci;:CTT. "JJ.°<lt. ~ "$ fi:!i:l" ~ ;n,°t "IJl'l"lTrlt ~{hfi'"ic.A 

""·"-"-m- ""' "" """"·"-"-m- am <!r mw,r """"'"'" " ~ 
~ U~i.lc'ii-1 (~) 41"1:.<'11 "$ fi:,Q" ~ ~! "IT'<r.cft.,gi-_.f[. 

c:i1lo-t&1;Rllf<1T q;r <1<1>~$1 'f<muT ~·6 <# ~I 

45. 'f<l':J.<'1"1<.l JlR ~ Jl<j,!iiflli!ll~ (1) "JJq,cft "g\"_<lt. ~ ~ .iillll<i«ii<'i 5U41•1 

$" fi:,Q" -afc!j 1:ffi,j" "f<l",m.r., wam ~ "Q"q;" "g\".;;l't. 'ffc ~ <im7IT ~I 

.j11'4iJ14'1, tr:~·. ~ ·• c.trMT ~ :a'<11ao1 ~. 3lffe. "$ fc:11< 1k~<TT 
JlR ~ ~ ~ "$ 3Uili{Oi ~ ~ ~I 31<'<1" ~ ~ .-f.!l't 
filW; ::rioj~f.1141 -.i1" ~. ~ <!i't" ..iiil\.lo1 ~ JlR "fi<ITT" ~. ~tf'r.lJff. 

(~ fc1"w, ~) 3lffe. "ifiT ~I ~I "1'.llm" .j1¥fJ1<11 ii <'ll<il"fli\>1<1, 

'8<11<1o1 ~. <TT?r ~ "$ fi:!i:l" 31Rlf<l'iu ~ 4il_i'l4t ~ 
(<fr."$".lJff.,gi-.lJ_) !Jl.1ITofr ~ 3ff.i.," W~. -;,Jo,. 3TTft "ifiT ~I ~I 
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(2) mir jj1Pi11<IT ±10% <1)M:a1 4R<1ct<1 JfR-s¾ ~ +3% .3mffe1 4fi1.1ct<1 1<t 

~ 3ll3C.'f'- ~I 

46. 5Q~-'?, 3!R ll=ci'<l<ll§ 3Qfct><'f iffl ~I Q<ihl.-J 

132 f<'i;.cit. 3W ~ <1)<'411 ~ 3Q&,i-?.1 .;fR ll=ci'<l<IIST ~ Fclll'l....-l 3Qfct>{1 

<3J" f-<lficil f.hiiRa ~ <l, ~ .'lc,1f.l<-1> 3QNH ~ ~I 3ir., ~ 

f.lc,1<11<'\ 34./-<li{, 3"1" a,i-\8<-1> 3Qf<.f>{1 ~ ff:l,:, t!<Aii'la m <l>" ~ 81<1& 

f<lf<la1 4'f (>tdllcil{ ~ ~ ~ t1 3qcl,~l 3it~ \f:ehl<11s1 cl,- 3TI<fiR cl, 

~- lJi.l'i 3qcl,,A-; <TT ll=clil41! ~ 3qcl,..-¢.1 41 ll=clil4is'f cl, '8dj't..il4 cl, ff:l,:, 

wnw m cl, .W.,-~ .'lc,1Folif, 3Qfi,{ 3ITT 3li"tl,-~ .'lc,1f.lifi 3Qf<l'i{ 

m ~ ~I .'lc,1\;,if, 3Qfct>{l .t <J<'l)" -.'\., Fcl"il~. ~ i;rfcttru 

a:ftc:{", 3ITT ;;;it1.l/i1ii{1 JfR &Q<R.{l cl,- ~ !8lifcl.-{-1-I Rtt4l..:a (.m<ffe° Jicffe,41 l 
fq,.~ i;;i,tt'l>la:1'1.l, &Qi.fC.{l 3W .j-,, l',.itll/iiAO cl, fi;t"lJ mftar 3W ~-~ 
~ <Iii_ ~- "JffiN> ifik?.<R. ~ ~ ~ ~ ~ Fcl"i/~, 3i't{ 

'fS 3mzt cl, fi;t"lJ mur m..1 <Al.fie:{ 3W ~ ~ %c." <Iii ~r 'cJJJT1 

3'"'4" 3-l!c1~44i ~ 3Qfct>{ ~ cl, fcm<r;-/~ cl,- 3r._F{R" ~ 

~ :;,rr ~I __ ., 
3Q~ .... (33111 fll>.m .. 33122 !ll>.m. ""' 22111 !ll>.m. > 

47. ~ Wiler (ij<IJfi<'.{)- ~~ti" ;rR-f'r ~-14 ~ ec<!T<)" 'JRl i¼l$<1 

UfW'IT <iii ::tlojQIC>t.-l <'5trfr: 
,ttT{ll'f't-14 

I ~ ~ <IIM'.<'ll 

33 fq;_<i)". ,' 22 f<f;.cit. 11 f<f;.<lT. 
(f<i;.<IT.) 33 22 n 

3~'<l<'l<A ~ 41('(.<11 {f<r;.a\.) 36 2, 12 

~ ~-ti qJ,.-1 ,8.Rlif, ~ ~ '8.Rlifi ~'q ,tl.Rl<li ~ 

ar,-fiqffi,c, ~.,_ ~ ~-fiqfti,a 

"""" ti q fti,e1 """" "'"""" 3l1,ffer {<&) 50 50 50 
~ 3mfJT -~fl<;r <flR.<11 1'0 125 75 
!,;_a\_ <~WJ 
Ql<R" '3f1cjfcr ~~ m <>Ca I " 50 28 
(~) (f<i;.cit.- JIR.'l!".11.<ffi.) 



['lfll lll-""'1': 4] 

48. 33/11 f.o:al, 33/22 f<'l;-:al. n"m 22/11 f<'l,_a)-_ 3Qi),oi!.l 3l\-{ ~iFlllfil ~ 

ff:il!" ,t!IT.\RUI f.:l"<!R ~ ~- (1) 3Qi),..¢, qi]" B.:ill$.-l 3fi. f..t../101 $ii 

~ <ff" ~ ~ .3MffTJTT, ~ ~ ~ (AA.iRT.) ~ t')- ~ .3r.<:r 

o1cl'Jo1<1J1 f.tm" 3frz m~ Fcif.l:ad-l'i t;; ~ ~1 3Q<};..¢,l <l'iT B.:i11$il 
3iR RJJ/101 ~ m ~ fi)," ~ ~ <fil<l f.1~q1R;c1 <TT <'f<),1 ~a:m:r 
<lit ~ ,ff" 31imf; <f><3R" ~ m,r_ ~I 

(2) m c!;I" 3,T<fNl<f\<11.tit <fi'I" 'CTiT<'J .'r ~ ¥, 3q<},..¢, 31cR tf;" 3m°!iTTP" 
<TT ajJlJ1<1 m tf;" ~I 3qq,.;::¢,, ~. _<IT ii'r <TT1;l:~~ ('l!".3il'$".1Rf) 

m "lR,-~ (;,lt.~.w.}, m l:!>f ~1 

(3) ~~ ~ &'> 3Qij,"?\1 .'r, Q"15;<)1ffC11 f.hi;::M 3iR 5lcT ~ {tRr . .fl.lJ.,gr,IJ,J 

i;rcrm;fr, ~ (J\i.-i'iC:\1J1) 3J11. f.1:zi.,;IOI i), ~ ~ .:ilWofr I 

(4) 33/11 fi),":<il. <TT 33/22 fi),"_a)-_ <TT 22/11 fi),"_a)-_ 3Qih..¢.1 .'r .3ITTITTfT (5) 

QTTI" <11'11- .'r 3l1ffiit:r 3W ~ c!;I" .. i), ft',1J Q"l:IT'fr m:rffi ~I ~ 

;m:;!ra .'r ~ .'r m:nm Fcl@i{ tf;" ~ ~-~ l:!>f ~ ~I 

(SJ 33/11 fi),"_a)-_ <TT 33/22 fi),"_{TT_ <IT 22/11 fi)i".<fi., 3qt';,..¢, c!;I" ~ 

m:rm ~, 60 lJ"Jl.<ft.V., 40 lJ"Jl_-cfj"_V. 31k 40 lJ"Jl.<ft.V. ~I 

(6) ~ 33111 fc),-_m_ m 33122 fi),"_<fi_ m 22111 ~.m .. 3qfi .'r 
'8JJ11M<1, W m ~ s;iff(f,JJh ~I ~ 33;11 fi),"_<fi_ m 33;22 fi),"_<fi_ 

m 22111 fi),"_cff_ 3qk .'r <l'J\" * <l>J\" c;'t •-sRf,<TITTl'r ~ ~. <:'I" ~

_,mg "t .mot '1lTc'I" ~ <!ii <lD:ac11 et~ I 

(7) 3Qih..¢. i), M 3@","J!loft ~ (33 fc),-_cff_ m 22 f<!,.cff.J i), 1Z<l> tr 
m (3Qt';;..¢,) -t m <li'r ~ <l'r. ~ m 33111 fi),"_<fi_ m 33122 

fi),"_cff, m 22111 fci,_a)-_ 3qi),..¢. i), ~ m ell'.~ <Rm, M m 
1;/<l, ~ "-i oR1-.:ilpll.:il<fi <IT 0Rl"-.:ill$tl)~c:{ (vtl" fcl,;,Jdl<fi) "I.Rf ~-3fi"f<lT 

""'°"""' 
(8) ~ 3qt';,"?\1 /4 33 fi),"_a)-_ <TT 22 fi)i".<TT. 3@",<TITTl'r ~. s:;i,1;1q,1a'i;ff 3fR 
22 fi),"_a)-_ m 11 fi),":<il. <1Q;ati"11 ®5-0 l:!>f ~ ~ ~ mr f.1::ti\101 ,,.,, 
(9) 3Qlr-,..¢, <51" 3-ITtjfa ~ '1lTc'i" ~ .3i<1":"J!ldfr tf,')-g'u i), ~ mii" filt ~ 

~~~~I 
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49. ~ q;r ~- (1) 33/11 f<:6.<IT. ;;rr 33/22 f<:6:<it. ;;JT 22/11 f<:6.<IT. 34i),.;::i:; 

1); ~m <!if~ e;rnar 3fr{ .~~ fu-s 34¢.-?. <fi'r ~. 
/Wf <ff m.:, ~ m.: q:_<.1'14!11'1, 3J:.qfil!~<( ~- ~ ~ (\'N) 
Rl.---41./-1 Jfit 3fTffiq;- 3fR" 4Ji<HOI Jro"a,rn't <iiT f<t'<fR" qzj ~ fu,m ~I 

(2) 34¢.-?. <);-~ <iiT ~ ~ 1); .mtlR" W fcl>;;rr -;;rJ!JJll: 

(«r) m tm ~ f<:6 ~.w.cf'r./JJ'cl":dt. ~1~ q;r 'tt<Al4'1 m <ff 

~ "' 
(1'1"l m w 'tt"3ft ,im:31T <H 3fralofr f)" ~ :nr 'tt<l,1 

(:~') ~ ~ 34¢.-?. c'I;" fi:rv ~- mmm 1); <lif{OT 1'J1'f f)" olmcl" _<), fo:r"iJ 

~ <Wlic ~ 1); ~ f)"~ ~I 

('cl"} ~ <ITT ~ w f)" f!Jfrfri fu,m ;;n,:rm 3l'R" 3m ~ f)" .nefr;~ 

m ~ ll'R ~~~~I 

{1J 3ra:d 3l'R" ql?,a(1J.il ~ <Iii 3q¢.;_:: "$i .fi{il.iil ~ Ml"1T 3fr{ ~ 

f)" ~ ;;rr.,J 3ITTfl"1" ~I 

(2) 34f<N.'l q;r ~ m ~ m -am~ f<:6 ~ 3{J1Jfa' <ITT ~ ;;,

""""'' 
(3) Rl.---41t! ~ ~ f)" mr ~ 3l'R" ~ <ff fcl@I< <ff ~ ~ 

'"'' 
51. if<1Rl•i Ul<lf"'-11- (1) H"<JfilJI ~ Uill<'i'1 .ii" <>iJ\<'ii4'1, i;ium;fr c!i'I" ~~ 

3fR" fcl~<l'tt"11<1<11 ~ ~I 

(2) 3iT<f'<<litioj'ttl{ m <Rf, oRr JqilITTl<l> $ m "ff, ~ 3l'R" 
i:;i:aq,{ <ffi, ~ <Rf m mr Ul<JNI .;lQ.-11~ ~ I 

52. tJ1JITTfi Rl.---4FA- ~ Rl.---41fl 3,Cle.,1oj't!H ~. ftar m ~ 'Pl" f.i!r'Jll'T 
~I Rl~<J,i-t.l'i4<11 ~ i), fo:r"iJ ~ RJ.---41,a <fid1 f)" <fid1 fu,m ;;J1"!Jml 1To1 



["!l'"l m------ 4l 
'11«'1 '!ii m , 3HML(0[ 

:RR" ~ ~ ~ W° 3tR .m<lll~ Wll3it 3fR ~ ~-~ W1 f<l:.--41.fi 

di'l"~~I 

S3, 5Qa,½ <f>I W!afio1 3lR ~ 5Q,t<I,{ <f\T ~- (1) B'l1"'f ~ 3Q('l<-tl<1! t/> 
.:,,1'<lR" CR, W!.,i,iUj ~ mr<r lJ?.l; Jifu1i>II 4f 1'J JiR\i-il <11 ~~~~I 

(2) 3qa,.=;-. ~ ~ 3Q,t<li{ <f\T ~ <!iB lfd'l<I", 3....-lct'fllf ;jj- ~ 3fR-~ 
;jj- ~ a,- ~ di'!" ~ a,- <!iR'0T 31<1C::{• I <f\T f.'lm<ur, m CR 

3....-1<1T~ui";illa ~~a,-~. t!P.l<l_i fctaR f<fim :51f(!'11'TI 

54. ~ ,:;it14>lJi< - {1) ,:;i:aq,rJi< 3tR° ~ 3fR 3-l.g,i'\Jl<:/l w,i•lc-1 ffl.<RT. <!if 

=-• 
{2) 33111 f<l;_ill. 'm 33122 ~.err. m 22111f<l;.'ITT. ,:;i:aCfi1iW ;jj- ~-RR 

<IT ~-t!Rfl!~I ~-~ '@?T) ~ ~~r.l ~I ~ "" ~ 
34W ;jj-_ .,ti s;:i:aq,1Ji< di'!" i;rfcl--.nm ufi'tllraar. ~ ~- .ma 't,1B' ~ 
~ <1>#t<K:l.-J 3fR ~ ~- f<l:<1J11.-1 ?i:aq,1ah ff ~ ~I 

(3) 1, 1.6, 3.15, s 6.3, 8, 10, 16 3tR 20 igr:cft~. ~ 33111 fc5.<fr. m 
22/11 ftl;'.cIT. <;;i<1Cfiia'i~1 q;)-~ ;jj- i.it\<.1<11 ~ ~ I 

{S) s;:i:aq,1a'i.: <'l<'f "" ltl'U. j\f( ~ ltl'U, $Q,<Rfl<f\lR ~ QcliR' <!if m 
-8<1tffi<1 ~ 1Ji.i>R <f\T ~ ~ ~. ~ ~ CR f.'lm ~ fc5 % mr<r ~ 
~ f-',!11\Qa t m ~1 ™ a.- <l!P' "'"11' ~ m <fiT s;:i:aq,1.ih, 

31{i<11f/1<1 m "i!ir ~ ~I 

(6l s;:i.aCfi1a't.:, ~ ~ ~ ~ ~. a"•n c1,,x:a1 3lR 3mJ'.@ ~ -~ 
qf:tqc'j.-1 cpl' ~ ~ ;;ft 3fl<R (fi-if<R-i•1 zyrr3it. cpl' 5?,l....-1 ~ t. jl;g 1 

~ ~ ~ 125%3tR° 5 ~ ~ ~ 140%1 

(71 ~ 3tR 4'sf<:i<1l w Jlrtl<!icta-J a1qa-J1o-1 ~ <J,<i•1a m.<RT. ~ 3f<¥R ,,.,, 
(8) ~ s;:it1<.f\1A.: • .mITTt ~ 3lR ~l j\f( 3fR ~ m, Q<Rf!CS 

~<ii'l""'1 ftR 3lR ftq <!ii.--l<!-<:, .-.(ft m"l, t, ~ '('i'31f<.l1 :51f(!'11'Tj 

{9) JlT'l\'-mk ~ ~ ~ <;;i<ictita'i<. A q)oZ<-11 qf:t<1i!io1 ~ ~ ~ 
qj,X:i,i ~ ;jj-~ 2.5% a,- "'<'i<'OT # (+) 2.5% ~ (-) 19% cl<1i' !ff tq 

"' 
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Mi ~ qf,(aJq, ~ ~ B«>r tR 'Rl1Rla fcl,m ~, ~ 
~ !.li!Jl't<1 ~ <1'i>t" tr ~ ;,;ff ~I ~ ~ ~ ~ ~ c;im;-~ 

"i); fiil-v tq ~ .fi<lif{<ii ~ <>11fci,•1 ~ 34l'to!tl ~ @TlJ<lft I 

(10) ~Jwr <'fl'lT Biii":~ ~ "i); IIT<T ~~ <fl<Z<11 f.'l.:i,1°1 ill>" f&ir 
3.15 lJ,FT.cfr.Q". am 3<'ra" Jml<l> f.1ti\{01 <l;" ?i'l-l'i>IA{ •3ffil ms tq 

~' (Jrr.!Jl't".t'r.~.) ~ ~ I ?i=l-llfitJi,1, ~ fol>" .fil.'IJl't".t'r.*. tr <jm ~ 
3ol ~ ~%· 1$.ffl', 11T 22 fcl>".a't. "i); ~ "CR 2.5%$° m:uJ" ~ ~1 ... e.<11 Q~i.lc'iii 

$ ~ (+) 5%tf (-) 15%<'1<1'i" "i); ~ ~I 

(111 ~-~ 3tt.:" =t-1\:,1<1</i ~ <Ii> ~.51<1" f.'IJ./ia1 <);~it$" ~ -
_,mam 

(12) iit1M $" ~ f<NJ.Fdl<1 (~J ~3fl" tr ¾_-tiqffi.a 3,/./t <); 

;ft:<!" ~ @sr<11<1 1m 3ra\ ~ ~ :awm1 

{13.l {«tflct 3if."ffl. ~ <ITT rm:r.=f ~ pl° ?i'l-!4'>1Ji,1,1 ~ '1<fi" ~ tr 
m ~ ~ Rl8{1,314i a <fRJ <l;" ~ qf-ltiil.i:ur <ffl" ~ ~ * f&ir 
~, ,ffillf '("l'!l'l" ;;mmfl 

(14) 33 f<o.a't. a'1R.<11 m <);- qf.to111Jla:iJ <); .fti!" 3'f.i:;r"mm, ~ 

""""""'"'' 
(15) mm*~~* ft:rtt, <ii::f ~ 'I& <fRJ <li'r" ~ ~ * f&ir 
3l'mt ~ ./-ic11Rlii ~ ~l ~ ~ ~ <);" mr 3fl"{ f.'tir.:1- jJ;cf <); 

qra ~~I 

(16/ il><!fl'i/@ ~ ~ ~ ,i-tNi!A~ cll'r, ~ f<'RJn" 3l\z ~ f.'11\Qli;<l 

wit '4; ~ ~ Jlh: qt~ ~ ;;f'fQaJfl 

O?-> ~ 3t~ ,;;w'\e1'1'1 $ .i'!klRiti ,lcf> ?i'l-l4>1Al A ey 3fi'1'dT orgt aJ,
./-i4<bi-1 e.\1Rli!l lJ<f 'l!1lNl<l" fcl>"m ,3(1"Q7IT, f.5'.-1q;) ey Jl'l'tof 3!.-~ a ~ 

""""' 

<?l ~-ill'{" <j,A•1a a,r.m. <); ~ <11QJH<1 ~ ~ ;:i;'I" "Q"R ~ ~ 

l'tJllciH .:tiRl<t>ci.ll <ITT{ '<!TI,l, f.5'.flcf:I 3mJT cfl'r 'ilT$" llfr, ~ ~ ~~~I 
' 



['TT'! !II - 4] 

mt~ <fi'r ~ di <Rr-<IR <fi'r !ffi!@T ~ 'ffi'lq, (<iiS<R.U ~ fthi"11<1 # 
;,iR1<1>ctJJ ~ <l, fi:'nr, ~ aft ~ ~ I 

(3) <ra-<JR $ ~r.=r 3fir f<1wJ ~ $ ~ ~ w CH JJ3i<(<1 

~ 3fir <Rf-<IR 311<'1~<1 ~. ~ Ci;-~ 3fR wt ~ ~ .x-Qrii 

QQq{'{'i <!>'I"~~ ~I 

(4) ~ ~ ~ <Rr-<IR ~ ~ <), ~ 1FJif' 31i-<@lf.l.t1Jl 'tl'8•1<1 

tll'T • .JIT. <l, 3r.jW ~I 

56. •~-i{i1<11- (1} •friil<1I <fir Ql<Nl<1 r<l1'4T "3ifll'Jll: 

{cl>) 3iTJTmr .3fr{ <a~•f1.Jfl JiP?:ifj Jl'R,rm ~ 311<'1.l-ol .3fr{ e:Q'i.)iAfrr c); !av 
(<ST) ~ ~. :fll$tt)Aul (Rl,.ia1q,)J, ~. f<lwr mffi", ~.i!L{ij'ffi 

,;;itt'-lil.A{) 3fR tfl".t't (fcm"q ,;;itt'-lil.A{) -i};-~ 

(2) <1<fa1"1$) 3flr 3llffiil> ~ <l, ~ tR" <rat, fuw, 3Qf4',(1, ~ 
<i>S<R{l (~) <l, ~r.r <!>'I" 3ll'tl'l{" (3-\l<'lkl) ~ <l, fi;11J ~illll§ fl'<'Elbil 

Cfiifi4;e:s ~. Q<1fi:1<1 .fiA;-e ~ (R,$vlhl:As .flA.;-e <ITTITTc - 31R.#.#.} 

m .rtt{./-ls ~ (dt.lRf.#.l, TTT m m;s-~ ~ C31R:,1Rf.a.i ~ "il<fi 

""'' 
(3) ti<.t1<11, <hs<R.<l (~J cliT nol"f<f .3frt 3Q.f4i{i .3fr{ 3Q" ~ ii>i- 'mi 
<11<1 "R'# m <11<1 ",;lRT <l, ~ ~ ~ ;ii" m:r,,l- ~I 

(4) R'l<'r tih1<11 ./-IIJJI.-.Q<1: 'att" W ~ ~ a).,:q<11$>,1-&',)- ¥' ~ ¢::c: 

$J" ¥ ~I 3ffct ~ 3fR fi'~I Qi,;llq{Uj ~ ~ ;ii" ¢:-t" ~ 
J1<><1<1l$:ii ti{iMI cliT -wit-r ~I 

(5) ti<.il<11 c); t:rffi" ~ cliT ;;mJ<f ~ 'H° oiil1"i'1" <l, fi:ri::r :!@I" M c)'; YR 

~ ;;:rii'i;or <1>1 Ql<Nl<1 ~I 

57. ~ mm;. Cll fctwJ ~ .cli'r Rl't!./-lo1"1.t1<11, <1>10i<ffl 3fR 3q_Wl.1 cli'r 

-"""~-$!av""""""'-"'""' '"l"'""" 
Jlf,i-<ILJ/1 ~I IDr.:r '<fi"I i%.5li$<1 $./-1" ~ ~ fm ~ fuw, ~ $J" -m,m 
<l>Jl: 'H° <l>Jl: ~ ~ m ti" f<lw, 3-\Tljf<t $J" Rt'!l:ao1l<1<11 ~ fofl 

"' 
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(2) ~ ~ 4'jffifi:i.-i <l"I 4'jiiflJ1{ ~ c); ffe1 

{3l ~ c); m ~ '1-i'f<l.-l c); t11.t-i,o1,f,.'l <t- f<.lv 34"¥ 3Q"f<lT <ITT 

Qlq'i.11.-l ~ 3fR ctlQ<fii.-l ;# qf{qi:\o-J c); cm-oT ~ 3'l<'l'<i'q" <l"I 3Q'l-<P{ t:iZ ~ 

::tt<fffiki 11fc't<1i>l ~ ;r,rrr1 

(4) ~ ~ fi.'ro cl, ft':riJ q;ar ~ <1i"1 f<'.tt1'101 (£lffi•1) ~ Rlf.'l<i<A-43 "M 
~ 'l'J<ft tl'Rul'H2 cl, 31<jt1'R" ~I 

ss. m:c: ~ "UU<ff- (1 > m'fc f<'eyl" mr<ff M>+<::i>l <IT oR:r m mJ.-J" ~ 
c); ~ .;i_ttia1a :m:m. ti> 31"¥4" WT1 

<2i 3ol $ * ~ ~ mm ti'<~ <Iii t1aifi1 =t-ia11Rla ~ ~ f<I'> 
~ ;;rr C'f11l'l<J ~. 3fQl&-t ~-~ IDl.-l", 3li<11fll<fi i$J 31lfu ti> Qltl") 

f<r.l'\iir fmfi mm ~ f<l;" M %f<l2•1 (Ji'<t <llfi::ra} ~ qlffiRl.-i <l"I 

3UI" !ff{lJT (~l m:r., 3l'R Rlt1do1 ~ ~ 4liili.i-R fctwr ~ <ITT t;f<lPT 

f<l;;;rr ~I ~-mr<fi't W ~ 3lT<l"{OT (cfi'lib"r} <i>I" 3441'I f<l;;;rr 

""""' 
59. .qfttm m,,lt.,iicfi Gifk ~. tft.ift.J- (1) mtcru Rl,i),o1cfi ('!ft:alt.J 

.;i_tti•k1 alT.a:rr. c); lll<l'i.li#I cfif 'Q'J'""1" <fititl ~ t1'm ffl trn.lJC!i . .; ;;rr ~ 

m ti> ;tit1 t11.111.--<.!ct, ~ s1<1iR $" t1'm FR 33 f<l'>:11'1". m cfiJI c1~o:zct1 

<'ct{" c); fc:li:r t;f<lPT ~ ~! ajk ~ <fit~ ci'ioZctl 33 f<l'>.<fr., 
22 f<l;"_<fr_ ~ 11 f<l;.<!'t. 11011GJ<n <l;" fi:'r1l ID<Wlf: 36 f<l;".<!'t., 24 f<l;":11'1". ~ 12 

. f<I;. <fr. Wfi" 1 

c2) 33 f<l'>:m. m . .ft. <fit ~ "i'!'l ~ 'ijffi lJcfi" ~ c); fi:lil 
2sf<I'>.~- ~ q;JI" oitl" 3lR" 22 f<l'>:m. ~ ,1 f<l>.m. m . .ft. m m. 16 
f<I;_~. lJcfi" ~ c); fc:l"t!" ~ cfi1l" .;ti" wtt1 .;m:itoJ lffiJ "tlir ~ ;# 11 

f<l;:11)-. =!ft.oft. <); fi:rtr ~ 12.5 f<i;.V<FQ". 1Jcfi ~ "i);- fi:'r1l ~ a;1I" .;ti" ~I 

(3) \l<lii:>t.-l ~- ~ ~ ~ ~ ;;rr "'.lfil$i4 ~ ~ "tlir 
~I ~ fli,i),oicfi 'lit) q\J:tiat' <'Im ''ftq ffi'r' ,xoif ~ <jm ffel 

(4J 33 f<l'>.m .. 22 f<l;_<fr_ 3!n" 11 f<l;:1IT. ~<i•n4{ ~ ti> ~ m ~ 

t-<11Rtct f<i;<} ~ ~ ~I ~ ti> 3m: ~ ~<1•f1<1{ '4R_I; 3{Jq{Ol 

~-~ <:fl RiiS<f\401 m c); ffel 



[ 'WI I!l-1ll"'1'; 4 J 

(5) qftqti Rl<1];,i¢, JR'fl1 tl{il.-11 Q"{ ~ WITT "J1° ~ U-if>R f'!llRkl Rl,m 

~ fll; ~ Rl¥J1<1 mrfi" * ~ q;:fu:, ftrrn Jj<hk'CH m ~. 
~ fll; <j'tia1a a:ir:a:rr. ~ Yl<l'i.Jl.-1 ~I 

(6) o1<J 3qihi-i;i Q"{ WJl<l alit <ITTf ~ ffi if;\" f.ttAft, ~ m=rnr, 
w,m;1't- a1" ~ AA "$ of>RUf ~rrt ~ ~ a1" ~ <Ii'!- <t:.m, ~ gtr <RT 

Q"{ J1i<1>Thla ~ ~ rn"{ "t <l>ol <l" q;';!j" 25%~ ~I 

60. Rl<'t•_lif> (311$tl1Aa:J 3ffi ai,;-,t1q6,o1 ~- (1) jjl$tl1Ac::, <j'ti•1a m-.m. ifiT 

qn;,., <!i'trrl 36 fll;.<l'r. 3l'R 24 fll;.<l'r. "CR f.1£{1f{a WU <l>ol <l° q;';!j" 630 

WQ".~1 11 f<t.<IT. 1Jll1R'lT "$ fi;lv 12 fll;.<IT. '-TI: 400 in:Q"."$ 3rn;,{11Aft•1 

~ ,;r;;fr;ir fll;<T ~I .,i1p-l1Ae.'l ;!\o=J1 Ytli<'1<1 m "$ ~I 

(2) ~ ::tll$tl1Au <!if ~ ~ ~ "$ 3j;_ill<'tifi "t ~r.r <l>" fi:w 

3fi;,l""JT 3i: {iqil,o1 c:f.i'i<1<'1 ~ "i'fJTl"m ~I 

(3) 311${!)<>ie.{ 3fR f.'1:<iclifi ~ ffi <!i'r Yiil<'t.-l ~ 3t:r,"Q"ITT!ci" ~
"i'll<8) ~ ~ fll; Jll$"<1'1#1C:{ ¢'I" ~ ii«> o1 ffle!T ;,iT ~ c'fq" ci<F fll; 

~ ffi ~ ~ "J1° <I" ~ I 

(4) "{<lJ m <11'1" <ffei'i.Ji;:.1o1q, ~ "t ~ "$ \mT ~ ~ '-TI: ~

-fiq,k, ~ <!if IJT1l"'UR f<'l;m 3!11JJ7TI ~ ~ 3fR aJ,-~. f<l:'![<1"1<1 3fR 
~ ~ U<m: <l°, 3t:r:Q"Tfm" ~I 

(SJ ~ ~ Jll$tt'1Ae.'l <l>" ~ <1PJ. ~- fJJ;-fiqil,.-1 lt<Jil" 3fiCQ"_ ~ <l>" 

full ~ni tlffi;c '!:i!{T ifiT ~ ~ lfiot a1" ~ ~I ~-{iqil,.-1 ~ 

~JR'l (.fi!.-J<i"l<I) Yill<'t.-l "$ 3Q"<_l;m M1 

61. 8:4::ioi 3l'R ~ tt.wr- (1) 84::ioi 3l'R 'ftA" tl<wrr a1" ~ i:ll'lsTT, <1Q;41afl 

~. <Rr·<IR, R=<li1•i'l<1{, ,4-,r i:;i,ttq-;1.Jl, 3l'R milfn't cili~Rlc:,1 l "$ ~ 

f.94~01 3l'R af1e.R•1 (<FITQ<l'iJ 3Qt<li{, AA 3l'R ~r.r (tl]"l'.iOlT) "CfOlT<fr 

<l>f~l~I 

(2) Q:zj~o1 3l'R 'ftA" 1'r.,i;,I" ~!'re:: "R1<'f "$ -.rot s<T, -qr~ .:;q-q,<11 $ 3fi;,l""JT 

3fi'T3T <RJ.,Riifi<'ttl (ffl") ~ ~ 3fR ~ if;\" aR'f "$ ;::iof, e:Q'i<IM1, 'nwf 3fR 
i;it'icr., <l>" F,:i,J w -t ffl <!i«t ~ 3rr<ii 3W 3ii.r ~ ~ ~ M1 

(3) tl"o,i;,1-, q-;efr ITT ~ ~ "$ ~ ~ ~ 3fR: '<@" a'2lT t,lk'i<!il{ifi 

®;\ ~ Soffl t 'J'""' ,;,\1 

3285 Gl/10----31 
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( 4) lt.:ri,r ~ ~ c!iT ~ ~' 

cm) 34f<li{ 3W 1l'JTfifr <li'l" ~nt ~ 'Ul{T 3W :Ji,-i:JI< 'Ul{T ~ "i:R"lT<1" $" m 
~ 31fct-'Ul{T 3W 8I,-G11'i fut1 

itM {!,ti•1c1 a:rr:m. "i!iT 4T<'io7 ~I \:Rim cli'!" ~ c:m;ft ~ fut, 

m.tt <fil" 1 ~--.:rr s ©=Cr. <);" m f.1<ttifur YaJ1:i:iq, ~ <'8Mti 
<ll!$gaJ) <);" ~ IF-IIM<1 <);"~~~I 

c;i;;ri 33 f<l>.m .. 22 f<F;.<!'t. 3W 11 f<l>.m. ~ $" m .:rrq-o1 34<1><01 ~ 

f<I> ~. <1IM'..Jflc:s 3W ~ J\'rIT I 

62. ~ ~r t<'l1$c.:f.:i•1 ~!if)- (1) 33 fui.m .• 22 f<l>.m. <i"m 11 f<l>.<!'t. 

~ R"<l-il•~<H, ?;i~4il#i{. ~ 34t'<ii{ 3W ~ cli'l" ~ i$" fil ~ 
Fo'ls't\.Jcf>, -ii" fui 3ffii-<1h0c:a1 $" fu 'F<r.rr M m f.1<>1J-o1 ~ fi'.l,m~fr<>r '#. 
<'TJW1""311<nti 

(2) <Rf Q"{, ~") ?;iWhliiS1 i$" ~ <IIR.ctl 3fi"{ ~ U)R.ctl ~ cli'l" 

3ffi 33 f<l>.<l't./22 f<l>."i!I. ~ <5" 3,r;JJJ;ifr ~~!<l1 <);" fc:1-Q" ~IJ11.-J.lcl: ffil<l" 

wft, ~ ~- 3fcl"{TM ~ ~ 3-i'l<Mi(:,5 (~ .lt<R-11(:,5) 1Ji.lif{ <);" Wi-<ii4 
~ ~ ;:ml:;il-1 ~ ~ <j,{i•lcl :J:IT.-.rr. <);" ~ ~I 

(3) 3'4fl- err¢ 3W ~ <);" 3m-~ <'Ii" ~1<1" (fiftU;,m;l") 'C["{ Oii'<ii4 

~ WJm ;,rrit;it1 <lt," 11 f<l>.cit. ~ ;:rr¢ i'fi" Q"lfUT fttt 3fi"{ ~ fut 
it"iTT lR ~ ;:ml:;il-1 

(4) ~ Q<,)<;Jq,, ¥ B'-.'<'f ~ "i.nT<t 1R?i" <'Ii"~ lJih(l ~~~I 
~ ~ q-ilJM<i d1.,.i'.ctl Q"{ i-llJ1J1I~ 'l:!RT ~ 3W m ~ ~ '111'{]" <);" 

~ <'Ii" m ~ ~qi&[~ 3rlo-<i ~1 

(5) 33 f<l>.ci't. qu11f<l1.11 ~ ~ $" ft:rtJ. ~~<Ii'! ford1f<:a ~) 

rnii:.ctl 30 fui.<!'t. ~ c'ITmc, R1t•-tH 01 'l:!RT ~ 10 fui. ~- ~I 22 

f<l>.<ft. qu11fi:1<11 <),- fi',rl,,, ~ cl)M".<11 20 f<'l;.<ft. 3IT{ i-!m'icf Ri:RHOI m 
ela,ctT 7. 5 f<'I;. 1}.:q_ ~ I 



['ll'l III-~ 4] 

(6) 11 fcf;":cit. *," f1fi<li ~ ~ ~-ajQffi,'7--~ ('(j,fiJt(7 3'11.m. c);- ~-

~ <N ~ 80 018~1c1 tr ~ ~) it, fc:r<r ~ f.h'r'/Jcfi -&r ~--\-fur 
i.1l.Z<1i 9 fc:l;.ITT. (3ITT".1Jo'f.JJ"ff., qa\- -.;rt:;;r JJ:.?<) ~I <'W1 ?if1'hia'i-! ~ 
~ ~ tf ~ ~I ~ Rlf.8{01 '<!RT m 5 ft!;_ \}a:q_ ~I 

(7) <;;i-ACfiiJh1 it; ~ ~ fo'l"n'tf1li ~ ~ \11" <;;iBCfilii{ "it, m:a 
f-'4lf11<1 f<im ~ 3ITT ~ RR ~ $'t ~ :i:i_--tiqffiin ~ tr ;m1" 

""'111 

(9) ~ ~ c!i'i" ai._-fiq(l',;;, i'll5 :'iJ"!"Bqi} ~ <'i\t "l:1T ~ it, ~ 
it, m tr ~ ,p\:J\'l Jfr"{ ~-~ "ti""..m \11", ~ f.TT'r'tf1li -ii 3qc/lot. 

ili ~ ~ tr WWl aitr 3fi'fJT ¾; $..)<'!{ls m :ll--1R "$ ;;/<f~fi'f C:@l"l <'l<li" M 

;;rr:m -an!JTT I ;i:i't;;1 -it" <i"ilf -arQ71T I 

63. mr <;;i,aq,1Ji, {m ~ <;;'f-t1q,1Ji,. 'lft.t'r.l nm illi'<:.c1t ti.lli'<:.<1t/\'crwf 

?itl'l>iii{ , cl'l".t'r.~.t'r.) <;;i-S4ilii{}-

~) f.'!mfu:r '4m 3fR ~- faJ1<1<1> t-ilc/1.--s:ft) q;'m" c8f ~ 
~/;;rrtloi}, QmF\<IT ~- :iw, fac1l<1<1> ~ ~- ~ ~ 
cilR<-JI, 3Q<{){UI {a,tJT ~ 3ITT ~ '4RT. {8;,0T 3ITT -.rrqa, QU"fITTf 

c8[ 3i1l!lilllT <);-~ ~ I 

(dTl ~ ~ c8r m 3qtf;.=s:,: -tr, ~ffin ?it1'-h1A{ (mi.I"{ <;;'it1'h1d1u 

"ili'I" m 1:1{ 3mrn«f ~I WU <;,itl'hiiA{ (<Re <;,T-tl'hlii{) 1 Qa->:?l4{ 

m s Q#14{ <fl"r m c!i'i" facl'l4ifi ~ ~ wrrit ~I ~ 
11121iJl<1> 3Q+4>{ 3ITT AA ~ it, m Ci!r ~ t m.tt 1:1{ ~ 
<JTi'<:.-Q•H\'14{ (<fr.!J.) :HR (<$r) -ii" m ch" TI'11J. 1 Qd:(\'14'! fadt4<1> 

m * m.-er. "if\f ~ Ri,m ~ ~ t1 

(u1 m.-er. "1lT(lf ~ * TT'l1-T ci<'f tr m m ~ 1JcITT{ iF n ~ i 3ITT 
am., it; ~~it;~ m.tr. f11d-Jlrirl: <liTR" ~ U<liR $ "\l'taTI 
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(S) .t1'td~a1 (Jlllr.'f) q;'h: ~ l:lfu~ ~. 2!,4i4 f<rwl" 01f!l<f\{OI ~ 
"<fif ~ 3fr~ l.lill<'i<1) Rif.'i<ldi-2006 M ~ ti; <RToR" m ~ 

'"""' ""'"""""'"" ""'' 

(<lfl fGJl<.1<1i _(il2fi.-sfli <li'rif<lil ~ (:rlff'JT/,RfQ.f), qf;(,w;.a1 ,J),:,ft 3i\-:r 
311':r ~) W"OT. ~ <li'r ~3it ti; 3'f<F!R ~I . 

('Erl i:il<'<.<11 i:;i:i:1q,1J\{ ~ rn °M IFffdT $' ~ ~ tf 3R <IT ~ W!>R" 

$' ~I m $' ~ ~ i:ll<K.cll l!,i.fil!>ia1l :fildil.--4cl: <fiR'c ~ 

1J<f\R ti; w'tl 

(s) Ji.,,c,.c11 <;;.i:i:1q,1J\:r $' RR f'Q' °M ~ \%Ji4<fi $'5Q,:jj $' ~ f.r.:<; 
8J::fiqffi>a w'tl foi;m afJ" ~ M c1l<"<::a1 i:;i:i:1q;1J\:r 41" <fs-9•t:d4<li<1 ~ 

-'IT """11 I 

(ii') .fil<'.\{,1 (<Fll"Q<,) q;'h: ~ qR,giiicll ~. 2f,4i4 fcl"wr wfu<li:roT (mro 

"<fif ~ 3fu: 1.1i11t>1o1 J Rlf.'i<.1JJ-2006 M f.'rtfu! ti; <R1<R m ~ 
~ l:lfuffi2[ ~ ~ tM'rl 

64. f.l<i:101 c.l>fff- (1) 342fi.--i:. i}', f.l,j~u1 cf 11ill<'io1 $' ft:!tJ 342fi<i; ;if f.lzj~uj 

3fu: ~ ~ 3fu: 3-l?l" llJl'r Jt:I': 3Qf<h{ Jfh f.'i,i~u1 "lJ<f 11illt'lo1 $' ~ 

JTT1T<f 3fu: ~ <i,r $' jjl<'.11:i:1<1 <);- fc:riJ f.'i:zi~01 <oar <f\T ~ ~I 

65. ~ajq6,.-j U[ij=R\i (1) ¾;-:t-i46'.-J f<l;'l:rr ;;rJ"Q7ll: 

(qi) chliJii.!>1 <i5l' <.;{ffi $' fc:r'iJI 

(W) :mtf ~ mmft ~-~ ~ qf;(u11JH'-cl:..Q ifffc'r <fi'I' ~ 3fu: "i.fiJi tf 

<ITT, ~ ti; fc:riJ1 



(OT) ~ ~ -$r Ri>tFA;;fl<.1<11 qi)-~ if; fi:riJI 

<2J :JJ_-,ttq4,o1 ,!j<-i•1<1 m.-.:rr. 3ITT: M<.1 FJWf ~ ~ 1J<i fuWr 
.mqf<r i), ~ 3'[ll<f) fclf.l-1lJl, ~ aft ~ ~ ~ Jlf{l{j,/11:<1 ~ 
~. <), 3l"fl'IH f<l;m ~l 

66. 11Rlt11<1~1 mffi uf21q,<01 (ft\!f.ti::<l m<R '$lr.fl<m.l)- (1) 33111 f<J;-.<it •• 33;22 

f<J;-.<it. <:rr 22111 f<J;-.tit. ,;.i.flq,1ahl <fil" furfl<.14> '!'<"5cto1 c.iltr.<"5fll <!ii" 31T{ ~Tc 

fj•t11P::i ~ ~I 

(3l s l;f<R".<fi.it 3ftr ~ <li'r m ~ 3q4,~1 4> fi:r\!" ~ 
Bf,~ ~ QcfiR i), ~l 

(4) ~ .:ii.-l~i-5 WITT if; (~) ~ ~ ~ i, 3o1"ifil IITT1<TI 4iT 

~ 3fl"Q\-d'rcl> ~ * 3&I llkl<ii{OI ~~if; fi:r1r ~I 

(5) ~ ~ <Jf.ic if; ~- .wffen! q,....c:a1 if; f.l'H-!{01 <), fi:r1r 

:._fH•1<1 a:rr.m. 4>" 3"'fl'tR 1l<.l'm m ~ fo'H•-fl<u1 ~ .flfi-.HR>li-1 _ ~ 4iT 

_ ,.,.,.I 
(6) ihCIQlu1 qi)-~~ 4, ~. 3.-t ~ ,ii" 31l'tlR ~ <ITofr ,t-l{il'i-1i 

i), ,flW ('{d1l<IT "@Ni1TI 

(7) ,;e&-111-l~i f<lWI" 3lm~ ('ilral tr, ~ ~ ,ii" <f<lf1T tr, ft':r!J, 4iCIR1c1.'I 

~ ~ ~ ,ii" ¾._-,{-!Qffi,<1 f<J;-<TT ;;rJ""(!"llll 

cs l ~ 3qtr,.-¢, 5.-r 00 c!i'r ~ ~ t f-;'lw-1>1 e,1.i•M<l<ii ~ 3'ilT ~. 

~ e,1.J-i'if.lq, ~~~I 

(9) ~ "3c-ITT"-~ ~ ~) ~ HR1" ~ f<J;- 3{T$ ~ 3frt?;: 'ff 
~ 3q<),.;=¢,'i i), ™°1 ;Jl, l'p'l'l" (Q,Gcl,{) ~ JliZiil f.l.,.jijOI -$r ,fjd•R-ili 

'ff f.?lqc.'l tr,- fi:l1:r RR:4> <fi.lJ.3-11{. i$Cl.=:ilu (OR!i.i>l{4i, irn.<fl."ffl.J -,;rm{! 

~I 

67, ~- (1) ffl '1:lRT ~ m 3ffi: <iliZi-11 'tfb!T i), ~Tfi'f; .m{ f.l.:ii!Oi 

~w!Tt~I 
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(2) QlcR (~) ~ 'il'ira ~ qr,;f\-Q~li'fli-l' (Q"iRf.lJ"i'r.-ift.~.) "{)Ra, 

l:ffi'ft Rl<11$i>1 <1ii>ih1$s (-cft.cft.:i:lt.J 31i<H1D1<1 ·\:l<l>R: c);. 'fr$•1<1 :m.m. c); ~ 

~I ~ '~ nc:1!w: ~ ~• (1J'!>.31R.1J"i'r.i:ra, ~ Jrumft "i.fiR 

~) \:l<l>R: c); ~1 ~ <l>'I" m c); ~r .3ffi affel <114JJ1<1, ~ .3ffi ~ 
11kHh:1<1>a1 c); ~ ffl.<RT. c); 3-\<ffeN jj<1i:,{fi31a ~ ;;(')"1.J"11TI .fi<1t<1<1 .3ffi 
~ flFtt{O\ <),;-~ RIRl&c.i141 * lJ'<f.cft. ~ ctlR.<11) ~ c); ~ R, 

"ffilcr ~ 'iG<lT ;;(')"1.J"11TI 

(3) f.l;,j,io1 ~ ciW c); ~ 3tr< ¥•1<1 ffl~<RT. c); ~ ~) 

(SJ ~ 3l"i'fl1-3wl11" ~ M 4T .wm-.wm 't<li't w-u .3'fl'm-.wm ~ 
~. 3~ili1Jl <1)R.<11 ,)'; ~ 3"<-il<1JJ "t,;f;;~ M ~ ~I 

{6} ;;i)- qr.ft ~ .3ff <'l<l8r i ~ ~ l\t:! * ~ F.l<iiii't.¢1 c); ~ 

c);-.r,;r ~ M ~ ~ ~ ;;Jl"Qaft1 

(7) 3qc);oi'. c); @,;r11$iJ M ~ <ii'1 ~il•1'14l M 3mmfi * gmr cl; ~ 

.3ffi <ITT. ii 11~@<1 M ~ c); ~ 't:4"@ ,:<llT ;;(')"1.J"11TI 

{8) tr.:i:lt. JITT ~--~-. f.'l;,j,101 ~ 3fi".: Q1<R ~ <i>'!" .3fi'r<JT-3w!-.r ~ 

""""' 
(9) ~ m.tt. JtR cft.tt. <); ~ 3wl11"-3-\wll f.l<i,101 ~ cpj" w:rr.r 
-=, 
(10) ~i1l1'14{ c); Jm" ~r.,'f ('fmt) Q"{ c;N <fITT" c); ~. <);-m;,, $I" 

m jjf8nrli ~ <fir 1Jl<!'tffil ~ ;;n-Q"JJ]"I 

(11) ~ W{a1a :m.m. ~ f.'l.dia1 $1"· ~im3IT c); 3i¥R ~ ;;rrl;lt1 

m m Q"{ ~ M w:rr.r 3tR 3q4ioi', M m:ar c); ~-~ ~ c); 

~ 3ITT.1lJ, ~ ({IB) Jffi it,i'{" ii f.l,:j,!Oj ~ c); ~J;;f. RJ<i{OI 

.fi:l-!li>i<li{ ru ~I 

{12) 3W!l<lt * Q~i11<1Ji <); ~- ~ ~ fm't Q"{ ~ "ITTl"1'r ~ 
~I Q,i,101 ~ c); 3ii1" M w:rr.r ~ ~ ~ ~-~ ~i;;r 

3-\R"W M ~ <l1"t FcicJ{OI * ~ 151"Pt.rri 



['li'TUl--4) 

68. c;_H-iill< 11'lITT'fr- (1) ~d ;,,.,-~ ~ f\!lkl~l<l ;;r.:i '8<111:l.-f (Col814'> ,$l, 
Q'r:Q".) 1J01Tl'll ~ 31ffif{il>, lJ4'> ,tt<HRi<1 ~ ~ 1J01Tl'll ~ fci;" ~. J-Jhll$<'1 

l(>l1q;)o1, f!l<>ti$C m ~ \l!r-'J!"OT "i;,l"llRlT ;;Jfl:!71TI 

(2) ~ ~ ci:i ~ ~ 3Wffer (<l'r.!Js1".lJ'li".)/ 3©" J'lfml; 3Wffer 
r:J:., IJ<1". 'Q"'ii".) 311<ffei <11 qz ffl 4->tm I 

69. f4illi.>l.-f "ll'lll<'lt-33 fci;".<i't. 41 22 fci;":<it. 3Q~, ,ttMifr <!l'isU 3fr~ Uilli.>1<1 a'i" 
<'l'<l°li>IIQ.-{ ,t!Jj<'<ici ~ $° fc:I,:, \%@ii4..al1<i ?i,tt'bl.il{i (~(1,(Dj ?i,ttq,1.il{i), 

~ ~ ~ 4'>I m <l1M ~ ~ 41@~4'> ~ fcrm it Br¢~ 
c;.i,ttq,1Jii.1 <ITT 3mt-mfur ~ ~ ~ $"-fc:1,:, ~ uu11Gl'<TT ~ f<l;

~ Wi<l?.101 ~ ~ ~ (lR:r.:ijr,t,.t'r.lJ.) ~ ~ .3Wl%f 
jl@.IJE,DI ~ (g't."IJ.'!RL) ~ Ui<!'!Ji.-{ q;'j <lft<lcil !l° ;;:rri:r.ifrj 

(1) g't;.fl·. ~ ~-

-.\cfl" ;;:rr;;TI:, -.l.cfl" ~ aJ"R ,tt.i!t.-fl''"<'H ~ it ~ ~ 3fr"{ lJ<ii ~ ii; ~ 
it<j;n\-'~1 

(2) ~ 

(4'>") 24 "<IT.!30 "<IT.t48 "<IT. tr.:iir. ~cfl:ltl Jfil"i.>I" MS -t,ftg m f."l"'cm;r 

ci>S~ltdi U<i'iR" cf;'i" ~I m 3fr"{ Wifi-l{Di c;t a:rR 311<1"~44->"rll'ftll{ 

""'' 
(3) ~~-~~,RR.a, ($6i<l{l'f.?t<li) U<i'iR" i);" ;t,'ri <kit~ 
~~it 'i.lT@" ~ cf;'j- fu'<TT it~ a:[!'{ Q"Z <'1'11<'11{ <fir.!l" ~ ;it 
~ ~I ~ tlrt ~ cliT ~ it ~ :iioiR'ici .Jl'dt <li'r Q\¾4, ~ Q"Z 

~ iiwl ~;it~ ~I 

(4) ~ (dl<Nl?l<>tfl) ~ ~ t;i,tt'blli{- 3qi),;;::¢; $" ~ .m{ 

~ mu <ll'l" ~ ij; fi:rl!" 33 fci;".m. <11 22 fcl;".m. m 11 fcl;".m. <1,8" ~ "¥ 
lJ<ii ~ mi);"~~~ i;.i,tt'bt.il{ '<Iii Ui<l'illi-1 ~I 

'" 
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(S-) ~ 3fR" lltr. lJCli.o ~<li!<'l.il ~ ~), ~, Yfilf!Ui JlR ~ <l\l" 

5Q<fi{U1 3W.f\li.i<f\<111fiH. 3Y¢.-?,l ¢" fldj,<-ili.i ~) ¢" fi:!lt ~ 3fR 
!Rl.lJCli.o ~- ffi<lii<'l.il ~ ~). ~ 3fR q;;fu:r mRUf !ffJRTT ~ 
qfr~ ~ ~) <l>l" tll'11"lmf ~ ~I 

71. qif.::1:ia1 ~) 3fit ~ <fil Ci.l<lf<.ll-

3Q&'i<i', ¢" "il'Rf Jm: qif.:lia1 (~) ~ ;;rr([lJTI ~ ~ tr 3Yf<'.f>{ dr.i 
~ ;,rr,tJ ,1- fc:riJ 1J<li ~ ~ ~ ~ ~I 

72. u<!Jqi-J aoJwlt 

34¢.-?, ~ ~ & ~ 1]Ul)"efr ~ ~I ~ (mf) ~ ~ 

f.tF.:r <f\T ~r ~ : 

(1) flldll.-<I ll.m. tr$r.l- ll • .fr. <m'f:i.i'l" "<li1" Q".m. ~ ~ <'f ~ 
~! ll . .fr. ~ ~ tr ~ Rif.ll....-J ~ $1" <m'f:i.i'l" "<li1" ~ <'li$'.fl•1 

fgt{iq'{1.-f ~ {Q"<'l"."ti" • .fn (~ Rla{o1· <MJ tr~ ~I 

(2) !t.m. 3UQl<1<f\l<>l~M i;re;l'Q"i-j"- ~-~- Qll'u\'4t t:R: Qi1ife:1<1 ,j1IQl<'1<f\i<>1l'1 

~, dif,i-<i'(Ji f<.IT<lT 3i";it-{0ki: f.!tzj-:jOj <ITTff, tcit qi'!ff, ~ n Q'{ 

~ <t>Um @l'Q71'fj 

73. Jlf.¼QI.Fl<1 uurr.4t- (1) JJ::R-lili<1 3Yf<.h'l.l "<li1" m't tr <!<IT<I" ¢" fc:ri::r. ~ 
3fJ1Jfcl" ~ cai3lR Mi<ic.1 4;" 3fCRW q;)- <f\a'f ~ ¢" fi:riJ ~ q,1Q'i<ffl ~ W:$ 

~""""""' 3W[., --· - """3'i, ;,,ir.\ """J" 
't<l'J<i" h ;;,p[J]'fl 3Y¢.-?, <f\T 'et-3IT3c (~) ~ W1,R t,),rr ·f<!; zj 

i1'<li ~ ~ ~ <f\T f<l:i-aH 1Jqi tr~ 3Yf<f\{ 3fR lff-:I" 'i-~ ~I 

(2) m ~ ~ <li" 3loPJR ¥•1a :l!T.m. ¢" ~ .3ffeo:r @<'ll<"<ldi<f\, 

ffi.r ~ Gfi.3lT.,J il<liR <), 31fl..11m1.!l<li 3l'R" ~ <.<t11<1Wl<1i ~ 
WfiR" ,1- ~rr.R<f; ~ ~I 

--'f 

fcid{O] 3qclic=a ctr.tra.tra.) 

74. {11.Fll.-<l-(1) qerm;fj" ol'R)- GJ" <l1'$" :f1Rt!fr-15 'i ~ 1%@1$<1 '>ITTli"it <l\l" ,jl<j,Y<'I..-J -· 



[<ll'I m-= 4l 

~ll"11Cl 33 ~:dt. 22 ~.m. 1l ~.m. 0.41S ~.cit. 

-= <1,<><".a1 )3 22 11 0.415 

(~:<TT.) 

3"<-ikld-1 UUIR'l1 <1lR.:<11 36 24 ' 12 0.4S0 

(~:at) 

UUIR'l1 a:i._-4C14i~ ,.9;,:::,-14; """' "" """' "" {'i.R.lcf, ~ * 
~ * :IJ,- Ir '! Ir 'li a:i._-,Hqffiic1 

4qffl,c1 ajqffiic1 ,Hq'M,a = 
= = = 

3ITTi)a '""' 
50 50 50 50 

mfo'rcf, 3ITim ~ 170 '" 75 0 

il~iccil 

<f<l,.<TT. ~~) 

! Q'lcR" 3ITTffer ~ 4),.:cc11 75 50 28 3 

~ <f<l,.W. <!"JI mtiJ 

'13'. 3'1Tt.1JJT. '!Rf) 
' 

(3) $T.tm".tm". wr.'f ~ 3m- m <ml" 1T<fiff i);" ~ ~ ~I ~ ~ <5'r 
~ ~ m" ~ 3!fY.l814.-!'i <i;'r • "$ fl:rt!" 3Qt/,.::¢; 1l'iT f.la:/101 ~!Jl•lct 

~ ;;n- ~ ~1 ~ ~ atTT it $1".ira.w ~ <); ~ m <I'm 
ti:1i1Rla ,;i[\Sf ttR * 3"Q"{ ~I 

(4) ~-lR'f-VR" ™ l3!" ~ ..-- .f:" f<llfea -~ ar "&RIT ~1 ~ ~ 
<iilclf ~ fc6" 2TT1<'r gr_"Rf_!Jfi" cliT :ITI"{ ~ m <);-~ t1 ~ .w,;r m 
3,-wr~-$rc:m~~;;:rrc,rofi' 1 lx!"Q'tm~•1a 3ffernrq.if <); 

fi:i"Q" ~ ~ ll4>R -ey, ~j{llf,lff{f <ITT ~ f<i;<!r ~I 

(5) , $T.«r.ira "'fu,"1<1, ~ m m ~= Br:~ (4iqJicJt ~ 
~5! Gft.lR,.tfr.) IJ1'm: <); ~I 

( s l ~ ";R" 2 ~ 3 qliIT a't aw ~ <Ii)- 't<ITo'f it ~ s" aw JNaTTJ-it <); 

~ $1".ira.lR!". <5'r ~ "('J3l't1 

3285 Gl/10-32 
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{7) ~w ;BIB IR 'biiir ~ c!i'r ~ i5" ¥--~ft\~~~1<1 3Q<),i¢; 

<:); fort! tlw. ~ ~ m'"A 3Qf<fi1:1 ii 3.;;;iafo ii' ~ i5" <!>RUT ~ ~ i5" 

~ ~ <ti" ~ ii, <!>RUT ~ ~ c!iT 3fucr 't!lT<f nIIT ;;rro;TJT I 

75. fi'1<1{01 ¢:it1q;12h (fi';.{iai:_~1<1 ¢:T<ttt/ii.AU-(1) ?it14ii.A{ ./f8'irl mr.m. ill 

~Ml 

(2l c;;it14i1.'i{ ~~3TT <};- .mt!R IR &>r "ft mr m 'lJ'l<F il<!iR c!iT t,'t 
~ t1 :l=fqif ii, 3Tci{. ~ ii, 3Tci{, 1J<'f ii, "3iIR .m"{ ~ ~ ii' 
t,ifl4iFA<. ~ ~ U<liR ii, M1 

{3 i ~ c;a'f ?itl4iFJ1{ ~ ;J1-ufr ii, ~ {1n; oTo'f JTI'R,Q.-CS 

('81".3-ITI.'3\'r.J!t.) "Rf<l "ff f.lm M .-:r1 Qd-1icl>t1 i{c.11~<1) tl<'J~ c!iT w:ITJl fuim 

s:r.lQ•1fl ~ ('il<f.!rJ '8T.JITT:.;,lt.3IT. qzy\- ~ ~ ?i-H4ii.Jh1 i.lil" w:rraT ~ fuim 

'"'"" 
4.(c.i>) """': Sfl" "i>l17f_ t,'t, ~ ~ ~ s" RlcJ{Oj ;-;:i-H<hi.A{l $r ~ ~ c.i>f 

¥.fof T,,[ 4il'1'.!'~l<'lclT ~ {.fr:~--~.) i,TU 5fA.ln1lc1 <lia'f ~ cJ,a, cfl.r 
RR JJ,c--<1;fchc1 ?it1'1>1Jl1.l ii, ~ ~ ~ "ff 3lfuc.i> i'lfJ ~ 

"""'' 
1W) 3c'f -/1,.cfr."C!". ~ s,it1t/i1Ji{I, m$ ~ ~ c!iT f.K'R'J"f .ft.~.~. tj 

~ fuim t i), ~ 100% 1JcfR 50% :i:rrft'ir IR ~ ~ c!iT 

3,-'q,., n,fr,~ ;j;c,:iili't~lcl" Q1JTTill ii, 3mm: IR 3m !l'fJlill fl f<l'-'1'<'1 3iIR 

"cl"m 3m rn "ff Ri'-'1'<'1 cl'r,J RR ~ (Rl\%cli <l1" ?i-H'l>i.Jh1 ii, 

TWl wTI, ~ .l'l1<,T 3-ltlR IR fuim '311"<).rr, ~ ft);- c\'r,J WIT *' 
<rn"0(50%)= (ili"0-<l,",l_ X [<1<'!",(S0%) - m:f,(50%)] + l«'f,(S0%) 

(<!,",-<!,",) 

,m,, (100¾)• ~-ili",l X [l!B,(100%) - ,m,(10Q;,)] + ,m,(100%) 

(iii",-~,) 

°"' <l1"o•c;;it1'l>!.A{ i'fiT <l1"."8r."C!" ~ 'Jfl" ft);-~*; 

<}i-,=c1,,iRt,c1 c;;i-H'l>i.A~ 'ft);- <l1".cl'i"."C!" f.'1$ ~ ~ i),Q ~"ff~*; 

ii,,, cll{if<hcl c;;i.fi'hiJi{ ft);- iJ1".<ft."C!" ~ 'Jfl" Rt, i),o 'f.'1$ "ff~*; 

1J\Sr0 =50%(3f~ 100%) <l1"0 fc'!tITT" ?i-Ht/il.A{1 $1" Jlf!l4ic1d1 ~ 



['fill m~ 4J >rrm'"' = : ;;mr,m;u1 •"" 

"'===~~~=~~~~~~-lJof, ol'r.$.$. mu so% cm 100% l -i.ri, f.'rm, c;;i,tFhla'i-1.'; <Iii fclc1'f<.<1 

1;>1Q<1i 

"IT<'f2" ol'r.$".$. WU 50%(.wruT 100%) i);-2 fa'l..°'R i;,ifi<HJi{; <3i' f?_qB_,~ -
('Tl ~ mft mm*· ~ * m- s1!" Rta.:01 c;;i:,iq,1;,h'i fu; !tmnT 

ki.!if.:N'ma Jjpl't * "iRl" .,€f ~ ~-

50% :i:rrfurr m.' 

(i) 16 i);-_cl'r.ll. ~ * ~ 98.0% 

(ii) 200 $.cl'i".ll. 'fo':rtrr{ * ~ 99.0% 

100% mft;:rrm: 

97.0% 

38.6% 

{U) ~ {%) i;,i.fi(jiid•1{1 i);- ~ ~ ¢,'Im cf'iT "a:llof 3cn': 

~~~ .::wi (<fr.$.$.) -i.r; .-i<fia-fi ~ ~ Qd-11u1 <fi'ts 

'""'-"'-"'-' ~ - ,na\ ~"""'""$TT_, 
(5) ?i'H'hldh ~~ ,zjr <TT~~ -i.r; ~~~I ~ * :i:r{ c;;ifli.iii.A{1 al" 

3ft. 1J<l"J!.1To1". ~~ ~I 

(6) 33/0.433 W.<it Fclcn°1 c;;iti'hla'i'l.1 <.!?I f!ld-11;;::,id: ~ ~ (T?,cfr:;, 

3Wl~<l<h<113-ii ;$ ~ 100, 160, 200, 3\5, 400, 500, 630, 1000, i250. 

1600, 2000 m 2500 c);_<fr_i;,_ ~I -01.fil~1 3iK <r>ai 3lTilltJ ~ ~@ ant i\i" 

~ ~ <fiof m <l>T i;Rl),r fuim '31T ~ i1 

(7) 22/0.433 fcn.<i't. fc'kHOi i;,itl4M\(] -$1' -.:;'Plfc'S«'[: <f1Ti'lqi ~°VJ"(, 

3ffil'<~}TT °$ ~ 25, 63, 100, 160, 200, 315, £GU, SOD, 63-'.J, \'.)00, 

1250, 1600, 2000 <TT 2500 -i.r;:ifr:1;r. ~I ,m,l'ru[ 3fi"{ <Mf si.-.rrer «I<°. ~~ 
~ $" ~ <li"of m cf'iT 1Jm-T ~ aT ~ ~I 

(8) 11/0.433 f<i;.ti'r. Rlci{Oi ~i{1l/ii&1~1 <!i'i" {11J.lloa4c1: Jr1~ tft.r 
3,]q\l~ i); J1¥R 6.3. 7.S. 10, 16, 25, 63, 100, 160, 200, 250, 315, 

400, 500, 630, 1000, \250, 1600, 2000 3-lh: 2500 to.c\'r.17. ~I ~ 
3-lh: qi"J.f ~ clTR ~~ t;h'j" to fe:r17 qi"J.f tfbT '1>l" ~ ~ ;;;r ~ t: 

(9) c1¢"1l<fi'I 3-lh: 3l@iq; ftr<IR't i); 31l'<JTI: .m 3Q Rtf..t4J.! (6), (7) ffi (SJ 

~ ~ "JI$" ~ {tl'br) i); Jlfc1f{ii> ~ ~ ~ tlbT <!if ~ ~ SC 

w,,m,, 
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(10) ,/-jjJjj,;:;q(1, <liJl" a;.raT i), ,;i,Hq,jJ'i{1 {100 $".<lt.'IJ. * q;Jj") <,;r IJ<iM 
~ ~I 3'm <ff;J@T (100 i!;.<:!'r.'IJ. ~ 311ml,J qi"f ~. ,!-ii),~a 3lTU ~ 
~ aw ~ <'Im" &)';;'r ~ ~ c.!il' •uV1a1 ~. f<'l;m ;;mr-rrr1 

;-;;_ t,;;:rr -- '· _· 200 75".'.fr.'IJ. ~ ~) (1'P $" ,;i,H'hiii:ri .i),- fi;I,;, tffi;;r <l>T 

Ulclill"' ;,,~\- ~I 

(2) 200 i),"_cft_'IJ 1f .3ffm;,_ tib-r i)," fi;I,;,, 3ui <l"i<>Cctl Y,\5<>1<'1 .it 3TT'Wlmlif 

i)," ~ 2.s%$ '<Rllit * {+l s.0%1!' (-) 10%<-i?r ~ .it cRm <1>T ~ 
fu;m~1 

(3.) 'tQ: <ITT <li:;<>1..-ll 1Ji.l> <l""T(ll Q-a1Qa 'fil'a": ~ ~ ~ I), "\.m, ;;i-isl" 

-;,i'!-l'hlJ'i< fol.:- Rlsjo-Jl4 ~~'fu° ~ ~ f<'l;m ~I ~ 'tq ili:\<>li<l ,l;

:.,-f,:01,Jfr~: cl~ al" 2.5% qf,<klo1 ~I ~ ~ $" ~ <ITT ~ <11" 

~ I), fi;I,;, >:lf~lol <!iT i!f<'l'Ql;;:r fcF;;:n" ;;mmr1 b:r <fi'I" ~ <fi'!" ~~I), 

fu<.! c1:li ~ i!; ~ q-~ Qo-J"i51$-iS 3li-<@lf.'1JJ $t ~ 4f?:C4il wrrt 

""""' 
,;i.(-l'hlA< ~ ~ .f.; 4{-a<11 c1 i m <i?r ~a. m 3lls 3ITT" $" 

.IDtm: "Q"{ <;i,H'hlii{ 'Qcii' :i:ra', ~ <i?r H .fi{tlo-11 <TT @:lldJ,_i'l ~) ~ 

~fu;-m;;mmr1 

(2) 1J<f; ~ c!l'i" ,tl{i;!o-JI i!iT 1J<lPT t/i"1J';;r 25 $.<fr.lJ. <'lcfi $ S::iWN.i'i{I $" 

fi;I,;, f<o-<IT ;,rpJ"JJ]"j 

{3) 25 cli.<ft.'IJ. * 3ffllq, 3fls 250 i),"3ff.1J. <'lcfi if; S::itN>iJl:ri <ITT fl <fi'I" II 

4{<1'11 <11 h'i:1-1.!J.,i'l (l½i...:!t) Q""s: ~ f<l>m ;,ii- "Wl1ill i1 250 $".cl'r.'IJ. °t 
3fRlq, i), s::i.fiq,1Jl:ri <ITT rfi<wl" ~ c~---~n q.: ~ f<6m ;;mr,rrr1 

{4) ..i,i!"1I Q""s: 3'(f{ ~ * ~ $" fislrJ m 3fR liRR" i!; iltt 3"Q<W1" 

-~, 

(6) ~ -,11c;f.i'!Ji, .511"1cl:ri <fi'I" 3Qf<I\{ <'lcfi ~ * <f<ll<t $" fi;I,;, 

~ ~ ~ f<ICH"I 344'.-f, ifi1" ~ W * mt° * ™1"<, fc'!xrr ;;mm[" 

3ITT "ffi"1<l> $ ~ ~ cS iltt R11~<1 f<F;Q- ;;mttrr -%fctf ~ Jfh" * 
. BB:, °m * ~ qfi:,jij,(OI <fi'r fim «>tm1 
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78. ti)c'<I>~ f.!t•tl'llil> (1) '11J-tt.-<kl: >ilc'<l>Q f.'i<,)'!Jcf>, ~~ ~st~. 1',i'1'hlA'l.l 

cfi'r 3W q)<>C.<11 $i" 3lR ~ ~ ~1 3W JJl$'1\Su<j,f.'iil> ~-~ 

~ lff'it '# 4W1 il'i<>t<'11 '$1" 3JR aft~~~ ;;nit;it1 

- (2) ffi01<li ~ qi)" 3ffet' '$1" 3JR J!Qi.lma ~ if;" fi:!iJ 11 fc6.<IT. Qs 9 

fc6.m .• 22 fcl;.<IT. Qs 20 fcl;.m. ~ 33 fc6."i:IT. Qs 30 f4>.il'r. ~ ii;- cITTJ 

i;rci;R if;" ~ f.!mro;'t il\T ·t;!"ml]" ~I 

79. i;n;r.tl. fcid(Uj if<Rl - (1) ffi .3ffi ~ "il'ic-JTT3c -_it "1l"#\ ./j.fi•li:i .lTT.JTT. if;" 

3!¥4" i;n;r.t'r. Rl<1{U[ <l<Rit il>f urom.r ~ ;;:n,:r,irr, ~ st Rl<1{Uj ~ il\T 

-l,iart1 

(2) ~ "ifil 3ft<JiR ~ ~ ~ ffl (Qa'l" . .:fi . .fi.il'i.), ~ "il'ic-.3TT3c, 

_c);.r,;r il>A<R.<. 'if.fi"-OITT: ~ "ifil .fiJJ-i.;iJN filora ~ ~ 3Q<gfi ~I 

(3) ~ W 3lfumfua Rla.: 0 1 l',i.fi'hlA{1 ~ fi;':i-Q i't1i:i{OI m- 1.5 st 2 ~ 

'$1" ~ w ~ ;;nit;it, ;;,.rf1I; ~ ~ ffi :I@!" i:i<'f w ~ dfl>Ti:i{ 

~"i'fJJm~~t-1 

(4) ~ ~ ~ er-rr. ti4,a.-l Q~t4T (~l. ora-om: cfi'r ecr.@T Jlm<JmT 

"J"R ,.,.,, 

80. ti{l!IO( ~ 

{1) 33/0.4 f<'l>.il'r. g'j°.<Rf.<Rf . .3fR 22/0.4 fu>.il'r. g'j°JR1".<Rf. 

Cil>J q;., al<Zi:it <ill" JlR 3Q<gfi 3W ~ ecr.@T ~ ~ ~ m ~ 
~ ~ ffi (1Ja'f • .fi . .fl" . .fr.) <Tl iJ'lf.'IQ<l{ ~ ffi {{!a,.<1!.<fr.) <TT 

1!.3R (~) .fif<i;e:" ffi ((.l" • .fi:ol'r.J ~ "ifil ~ ~I 

(1lr) ~ 1',i,tt'hldh°l cf;'r 3W q'i<>t<1i <iii" JlR <iii" WT ~ ~ <IT ;iTlT 

.3TT3c @R"ir~) ~ st <I?!" ;;iPJal'rj 

(2) 11/0.4 f<'l>.<IT. g'j°.{Rf.{Rf. ' 

(<I>) 100 ~.<fr. I!. ~ ~ ~ 1',i,tt'hl<il{1 '# cl><lr q),.e:<11 $1" JlR 3\l<gfi 
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aj4Fci,c1 f<i;"t 'Jl'l"itiri f!J..-ajq.¼,,1 ~~ -\j;H•lrl :m:m. <);° .3f¥4" ~I 

(2) 'IJTi_! l\\"m ~ 3fu: i:ft.'HI.~. 31h" ifr.1RT.'H!.'HI. ff <);- ~ ~ 
~ fq;# 3f]'q11" M ~ 31h" .fili!ii.---1.lrl: 33 ftl;".<TT. m 22 f<),.<TT. m 11 f<),_-q'r_ 

"ffi¢ <);° fo:Kr ~ l7i'i)" Q"{ 3,'r{ 500 mR 'H cl>i!i" $1" ~ <);° ~ ~ 

~ Wm- :ii:,-ajQFci,rl 1,Flt1 

(3J ~ 'CfRcl>, ~ -q~ 'CfRcl> m o!t'r 1J1T<n <);" ~ 3lR ~ <f'i1" :ll-
aj4Fci,,;1 fol>m ;;n,:rJ7Tj 

(4) t1ii!ili-<lrl: ~ ~) 3f:-~ c!iT ,;ncr'<JTo, ~. ~ 3" ~ 

<);-, zj «'f Q'1l.l, ~ofl,J1Cf\ ~. ~ ~ 1J1T<n 3fir fmlll a{'q<•mi Jia~<1c. 
t ~ ~I~ ~ <);- IJI,-~ ~ f<l;-Q" ~I :il<I" 3fr f/twr ~ w-l 
m ~ w 'ff ~ Bm>r iji "4ffi * •pt{JI ~. ¥ m a<>1a~ m M 'l!<li 

IJI,-ajqii; ,;re:;.:r ~ @lolf ~ 31h" fc'rw, ~ <);- fi 'H ~ ;;n.rr ~ I 

(5) :mfr~<);- ffi", ~ 1R H<f<f, i:,it14ii.ti{, ~ .,W. ~wt~. 
f!J..-,l-i4ffi,a ~ ~I 

(6l 650 mR * :iiQ"{ iji 't1"3fr ffl". m ~ -.im ¥11 ~ m ., ~. ~ -.r1n 

m <o:rra fzy ~, a:i._-,Eiqffi,a ~I 650 mR 'H cl>i!i" ti;- fc:rt:r, Qq; f<l;.<Fft. M 
;:fro, <R1ol'{ eyJ" '!:ff ~ 'H .fi4W;;ia ~.;it mto MJlkm ~-rlIT ~. ~ 

~ 'H ffll° 'f>I \,11<14.11.-l ~I 

100. ~ &l<lf<.11- (1) "1fl1Jlli-<l cf11J &<ll<f iji <ITTOT ~ <111" 3{q.f[" t11Jli.---1.i 

~ 'H ~ 3fR tRisiOI al qf.t<1J<1 'H ~ <);- f&-lr, mil <f'i1" t<li'r mr 
~~al n;rr @llJ,Fj'fl ~ f<.l<'TT w M cj'if ,;ncr'<JTo, ~: 

(;;;) ~ ~ 
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(S) i:licr<r~ 

("'«) ~ U@" Q"{ 1 f<lr.;ft. o1: <f>d1 "fr i.tiJl" CJ ~ Q"{I 

(2) ,,ii<1'11~ f<I;<)" W1" ~ c3l" ~ ~ c3l" <iii<, <ITTf 3ffi Vfi u;ti" i.tif 

3q4l•1 ~ ;;rrom1 -<{...gs 'R" WR (fi¾H ~ cil'<:) ~ <l> fi:!iJ 1JWn 
~ ci1'<: <}!-1•1a m:a:rr. <l> .11<1,q1&1o1 ;it ~ ~Z<l" ~1 W ~ ml" 
'8{,:1<-11 <t fi:!i:!, ~ <l> mar 'i:lR t<i>. "!lrl<fi ~ o1: w 3ffi w Vfi qfl<1Ao1 

m <);- ~ 41 qflc1ch1 ~ <l> ~ q{, ~ 31111~<1'-l> ~. ~ ~T 

.ro-TTI 

(3) ;,iq lJ"i.ti "tr fi w Wm 3l1vi.ti Vfi i.tif 3Q$f ~ af,!IT ~. ~ Vfi 

<fi'r ~ ~ * ~ "lJl3c f<l;m ;;rrom1 

(4) -uio)- 3ffi ~ <iR" <), ~ (>tJl31,II 45 M i.tif c!i'tur ~- f<l;m 3fr 

~ o1: ~ 30 M 'ff <f>d1 ~ W!f1 

(s) M <fi'r 41" tfl" ~ ~. ~ 3llVo'f m ~ oo ~ TEli<IT 

'"'""" 
(6) Vfi <'llit <fi'r "G~\liW!<1 ~-~ fcl"wr ~ ~" 00 w.l" 'ff ~ 
;;rrQ7(fl ,t\lJll.-<1 "~-~ fcl"wr ~ ;rif"$" {j,Ha1a m.JJT. <),~~I 

qjffiffio1 ~ ~ <fi'r t<I; <iR" ;it ~ 'ff $"1" i.tiJl" 'ff i.tiJl" 3 ;ft. <fi'r ~ 

Qs 5l"&tT ;;rrQ7(fl ~ ~-~ ~ f<6m 3fr ~ 'ff ? ~. 3-,~ ~ 
~ 3l'R ~ ~ ild-N>14 {~ f<i>tJ "a'n)- ~I 

(7) Vfi"lcll"oi" "{Rlt <'fRl <);- ~ ~ <);- f<lWJ ~ i.tif 3ql17a1 .Jt;t f<i;<:iT 

.ro-TTI 

101. WUf "lfTt - . zj lJ"i.ti ~j't"l<.ffqft ~ ~ ~ WJf< ~ <IT fum 3'fi=<r 

~~ ~ 3ffi 3ffilTtr <Im" B1To'IT i.tit i:m: ~ t <IT ~ Q'Rl ~ t. 
W1ffi" cITT: .i.tif 3q4,a1 TE!i<IT ;,iJlJJITI zj <j'Ht11cll{ cf;'r fil".[<11<1 -11filR:&-o1ctl 

~ t_ ~ <jta'IT <iR" ~ <1° ~ ~ I c\"o1o1 <'llit. mg 3ffi <l'i<m: ci1'<: 

i.tif i-"J...-l<'ld-1 ~ ~- <iR" ml" "'<R"Jl" <'!fJlUT <l, 2.5 ~ <1° i.tiJl" .J"# ~[ 

102. '3i!R ,r;:;ii1 ~ <!l'l" ,ffe,<1i -~ 'QT 3"Q"{ ~ 'ff ~ <l, ~ ~ 
Wl7t ~ I ~ "i!im <l, fi;liJ <jf1•1ct aJ'l".'d-1T. °<), 3f<¥1< a-@fi'H-i "fr 3.5 "fr 4 

~ ~ ~ 'QT 30 'ff 40 <1".;;fr. ~ ~ aq; <iiTi!..-;R <iR" m 3 tr 4 

~ cf;r ~ 1:R ~ ~ s4° ftll$¢ (~) <Im° <fi'!J:.<.i'i i.tif lJ"<117f ~I 
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103. l5ldt ~ tM--~ ~ ~. 4io--t1<1 ~ ~ (~ <fit fuw, ~ 
'ff ~o1Ria 3'1Jl"<l"l Rlf.l<1Jl ;,i-.r .3fR ~ ~ ~ ID<T ~ ~ 

~ "4, ~. l5lClt lii)" Gi')t WIT$ ~I 

104. 'm'¥f mr<li, miq; {¼<>titi Ji\"{ 'm<j ~ lii)" filnbt- (1) t11Jll.--<.1<1:, ~ 

"4, ~ a,:r.:r "4, ft:riJ \wf 'm'¥f ~ <ITT if.!ITJT ~I \wf ~ 'IP@" 

1HT.<RT. "4i ~ ~I lwf 'm'¥f ~ 33 ft);".<J'i". q]<Zcil ttR a<!> lii'I" ~ 

* if.!ITJT ~ ::;rr ~ t-1 fq.r 'm'¥f mfc!>, "Q<F \wf * om- '-"P 3ITT:IRi 
ti{<lo-11 m. ~/;,i:'1ii{c\if, ~ pl q~rnk'io-1 "4i lT<m"f ~ <i cfoTI ~I 

(2) 500 <ffi"c <i cfhJl" lii)" ~ "4i fc.lv ~ ~ ~ <Iii if.!ITJT ~ 
;;fWJlT 3{I"{ ~ IITT.<RT. "4i ~ ~I 3TTftat ftit "4i ~ QZ ~ >i'<lil't 

lii'I" fl};fc.a1l <ITT ~ ~ ;;,ro;rrr, ~ ~ 3l<1fiTo-lT q.:- <J:, (U) ~ 
fl};!bri "'1 3q4]d1 h ;;rri;:,mr 

(3) ~ Wl1R "4i ~ fcrqa-~ ~ f.l<>JRoi .3fh" ~ !mJ<, 
U'U'if, ~<TT~ 91441~<1 m,;)- ~ ~ fcl"w, ~ <ITT 33 ftf;.zfr. <TT 22 

f<l;.zfr. <TT 11 fu;-.zfr. ~ ;ir ~ fuf4T ;;rnmr1 fcl"w, ~ i:f;l" ~ 31\"{ 

Rlw~o1 ~ <liT '1f<IB, ~ "4i 3.;;;,ah1, ~ qi.fi;,ao1 ~ ~ ~ 

~ <liT fcmrr <liB rt fcrqa-~ 4i ~ <);- Jm:iR QZ f<lxTT ;;rro.rrr1 

,....""'nc,"'1\u q.:- ~ m;::_qtrr 'RR JTTWl, 't, 31m" qf!u11Jl't "4i ~ i:it'r-"WT 
~ dl<l<iJJ{ ~ ~ <liT if.!ITJT ~ ~I 3ff<f!l<.iif,<1io}HI{ ~ ~ 
q.: fu\l)'q lNfbr <fi'l" ~I 

(4) dlffl6loi ~ fcl"w, ~ ~-(-!•l<:1 311.<RT. i$ ~ ~I ¥Jt(1 

~-~·*.;~ Jia-Oq1<.1 m"'1 <l> ~ q~<'JIJJ{ <rr ~~ fcfwr mr<!l1 <ITT 

34<-il•I 3ft" l%<lf ::;rr t1cfi2IT 'ti 

(S) ~ fcl"wr m1<fi" ~ .,th- t1'1'f<R:" Wl1R <TT ~ (t.rr) 3{I"{ <}6lfclt1 

>i'<lil't <I, ~I 

(6) ~ UQ<i, ¥<>llti ~ ~<fif, m<j ~ $ 1:J;'T ~I ftfilbT 
:/}fi•1a -'IT.1'1T. "4i ~ ~I 

(7) fcl"wr ~ 31\"{ fcl"wr ~ ~ <fi'!" tibr if,f '1f<l<1" B, Wl>R furor 
;,n,;,m ft!,: 



['ll'T III ~ 4] 

(4iJ 3ll!l-litlil'"Q<"l <!{JI ~ ~/T~R-illT(-~ if~ {m ~3lT -

ti< lAT{ ~ i1<1icla ~ mr <l,- 70% .='I" ~ .it,r WJT1 

(<Sf) ll'R1 ~ <l,- <1iQJji<1 .:ITT{ 1:f<!<'l"/~ $ ~3lT ~ ~ {m ~3lT 

ti< Hm: ~ iRl<:r ~ ~ t1Vf ~ 25% ~ ~ ~ .wn-1 

(sJ ~ Ul'.lcJ <Fi'!" JlWi<1><>4<11 M m ~ -m !fR"lT ~ \TT ~ 
llRiill<'ll -.¼, tl~UI .='I"™ <l,-~ <!il" ~I 

105. ~ ~- 3il<l'<l.lc!icii'flH W ~3TT C/iT ,;rmm.r fu;;;rr ;;JJ"Ql'ITI ~ ~ ~ 
~ c)>" <lor ¥ ~. cfl' W llf>IT.3l1" .:ITT{ ~ <Ii'! iclJi\01 i$ om:: ,wiJicJ 
ffl.JIT. i$ 3!¥1< ~ ffil rn ~ •li<l<11!µ1 fmm -;;rri:r;rrr1 QR<l1.;i<11 ~ 

q{ ~ .='I" ~ n<I> :mrcr ~ <fil<1T ~- ~ ~ JTTWl<f<'j;" '([, ~ "cf,T 

<33 a'1R1<11!l,,:il 4>{<'i mA" Q<=1!" ~ G<nf ;;w:p]']"I 

106. ~ {<i>s<Fa.; - (1J '<lrn<!> 4>T m q'1<Za1 _l?i<-1J1<1, <jWT q',J{q,, q1~faia 

<lil" ~ <ffiifr ~ ~tf<ra. ~ ilit ~-~ il1o-t<ii 3fi-.: ilffiJ<i 4TT',rcf, 
t11J1al Q'{" Jii'illfl.ct m,TT1 

(2) f"l1<'l" &:$;::q,).fis .l'f~f.'l<iJf <i;s<R{ (t!".'<ft.im.3ITT".J m t1J1ij<>"4 3TT"(s 

.:ii~f.:'l<-1ai IJi'IRT 4'5¾ (IJ."IJ.ll.'<ft.), 3TT"(s -11,,.;,ffel•u1 <i,s<Fc{ (ll.JJ.'<l't.),. 

-'ril'"'j!Jtf.:i:q,11 3wll4" <i;s<R.{ ~ fl.$...q,lfis (t!".1J.'<ft.i:m.3JR) 4>T 

3il<i~4c!><11'}AI{ ~ f.i,-m ;-,,rr.mrj 

(3) 'r.lR'l4>" ct" fi:rtr Jilm~ ~ 3iR 31;tiq$<1 aR Jml<f ~ ~ 
.fi'1ffga ;o;w,;, M-.n {Jl{M<•l} ~' fr (Tl ti<f!;,iey; (4ii'lil-C{), C'li14ii:,i{ ~ 

C/iT ~. ci,cr,:r .l'filJli:,i-ii, ~/BRR" 3;m)~. 9l:-~ RR ~ ~ 
,wi•1e1 m.m. <). ~ Wf1 

(4) ~ cR ~ <Pl 'Rt.---1.11,H ~-~ 4T ~- i'IT¢ <l,

<,)R.r\t f<R, _., "Jli'lT TT JJRic!>H Jlr{ ~ "{W ;;rr.:l" ~ ~ i$ .3fl'UR 

Q"{, ~ ~ ~I ~ ~ oil fo'lill'!lol ijfy ~ rw.lT mlcf 01 \fy n'i 'r.lR'l4>" 

. cf;'. 3ufi4>i{ ~ J-!'1<'1141 ~I 

(SJ ~ !R;ft ~ &tii{JI .='I" <Fl'l<f i$ ~ ~ ~ mfr~ &,it R o'nT 
~ \TT 3tf>¥> ~ ut.'4> 'QoZ ~ if,'! q:fl•<k\l i!t ;.,m,.,it1 

107. ~.tr.~- 1J\Sl".fr. e!T$<TT ti< ;;:i".)- ~\'rmqft $5¾1 c};- Ci.fi{lo'J .:ITT{ ~&11 WIT 

3TTtRf R ~r ~ "" ™ rJ'i" R't!l, f'Qm ;;rr m m tiffi-.r -m "fliRr-'lf ~ 

3285 Gl/10--35 
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~ '#;, ¢5iR{l "fl> cITTI:, ~ ~ .'t ~ ~ ~ wlJ"<)" ~ 
(fuQ~ <:iir ~ ~ m¢ ~ fui;r m .jk~Rlcr, t;mJU ti d}l>l<li;,\I ~ 

q"@fr ~ ~ cTTm ~) I 

108. ~- (1) ffl ~ "fl> ~ ~ m lW .'t •ffetki ~ (Q" . .ft . .l't.J 

(l:!R<h'•i ~ ~l c!iT :iZi- ~ ™ ~ fotiJ 3q,i1a1 ~ mr ~I ~ 

<J,flJli-J ~ ~ "fl> 3qW ~I 

{Z) 'Q"i;,\".tt. i;rcrm;fr "fl> Jikl~i!i ~ u011Poi:m ;J't ift.<.1t.l't. if;m;l't c!iT 34<ilJI 

~ -t,m1 

(3) mfr 3fR: ~ ~ atit .'t t;<IT <J'i •ffibi:! if;m;l't <liT 3q4'jJ[ f<,,m 

~I 

(4) ~ ~; T$" .'t ~ ~ 3-:is ~ ~ Pi0<>1a ~ "i.fil 61:',iji{, ~,1a 
~ <ITT 1Ji"-!:l"a'f we B c;mffe. <ITT~ JlQ<-1141 -J11lmTI 

(5) ~~~<ITT 3"'flf ~ .'t m 3"'flf ~ 1:R 5IC'tcf>{ .3R'fJT {ID 

oWml 

(6) ~ ~ .'t ~ ~ ~. fulm :iZi- QTiil <Iii fo',4>ic>tdl <fi" ~. ;ii' 3reJ 
;;iT ~ t. ~ ~ ~ ;;:m,.il'r1 

(7) ~~_<'lo,$~$cITTl:~~~I 

(<"!) "f1'"Hl° \;t,i~o1 ~ .'t tf<ITTi" ~ .'t ..ttR'IRiti ~ {1\n!f/:ia ~ 

~I 

109. llm ~- (!) ~ ~- fcrw, wm, ¢5'R-<, cr,aRla <Fi@" m ~ 
$<JR ii; IDU Y:-:,ctl ~ ~ I qi1f ~ qi1f 5 ~ ii; W llfR" .'t -qf& c!iT 

~ n.li<' c);- fui;r ~ ~ Jt c.'<JlR ~ :i:.ffl ~I 

(2 J Q1'rmqft 'R"clT ~H m <IT ~ fl<TT ~I<-!" ~ Jli\.:<1J1 ~ m 

~.cl'l". ffl "fl> ~ cil" ~ <ITTFiT ::;nvJTTI f<lrat .3io'<f ~ <ITT f<tWr 
,;;c;m i1';" fui;r fi<TT ~ '31" tfitaT <31" ~ .rtl" ¢!ml cfr;;J m c1R 

:w:lITifif.31't B 3ffe1<;; <ITT ~ "fl> ~ B ~ fi<TT ~QH ~ 

~ "fl> fui;r ~ fqw <r<rn c!iT ~.rr ~[ 
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(3) \JC.14<1\a'I, W<l fu¥ ~ {<F"a'IT tf<f• f<l"qn i;r..-;rn ID~ 

3'Q'l'l1") Rif.1<1J-1 Glq 3fu @ei•u1fi!'l<1>{01 '1U -.:rn31~ fo'r;~n:r;;;nJJr=<!!J ~ 

3Q:i\li:til <HJ 1lfu'R ~ 3tl"ilTimf "i.flJ 3Q41"i <lll fc:riJ fu¥ ~ <ffJ ~ ~ 
QZ '4T ™tl'm ~ <llJJ-riR {!<Ii~ QZ 1Jq, ~ ¾;flb!i<hcl c.ffi<1\'1,:;: 

\Joffl"3lh:W~~I 

(4) ~ <fl] ~lol <fl] fc:riJ ;ifrc:-', Cflfl!.'14 fu¥ ~ (.frc.{1 <f\T 

~ 1J<fLl\Jil1<'1<1) fcif.1,;iJ-\ 2006 <!lJ ~ m l.l>{Jl[ ;;iNi!lrlll 

110. ~ ffl"OT- (1) -,;n¢ <ltJ c:N!i<1<>1 ~3TT0.3lR ~ "i.flJ fll![J-\" (~1<1") 

~3fto QZ sf!" 3lh: ffilllll ~fiiSl'lqf.t <$4-l{ ~ QZ ~ ~ (~ 

~l ~ P<r,:uo"'t~JJUl 

(2) 33 %.<IT., 22 %.<IT. Jft"{ 11 fm".<IT. cli'r -,;n¢ <llJ fc:riJ 1f101rl :ITT.J-\T. <fll 

~ ~[; 30 %.<IT. (3ITT:.Wf.lffi.), 20 fm".<IT. (3lR.v.i:r.irn.) 3lh: 9 f<l,.<IT. 
(31"R.V<l'f.1R'r.) dil" ~ a,Rrll 3fu: 10 fm".lt., 7.5 ft1>.1J. Jl\"{ 5 fm".1J. cli'r 
f<t:t-1Jii-t um &17:.'IT <.ffllfui'<f\4 f.!m'<rq, i;r,;i't;r] 1¢'-i•<ill~•IW 

(3) f{!Bllf<1rl/i%@1$i-l ~ '!.TRfJ1'!•3lh: ~ cf\'! ~ "i.liv'ill<llJ fc:riJ fl.ljRic1 
3ll<l>T{ <llJ 3l f1Y4'<1 <ITT: <!if ~ f<lmr ;,rrtr,JTII B,; {lblffi<1 cITT" <IT <'f': 
djEfcl.-il$"'15 f-i;,lit58 ~ {a'f.lffi.lR'r.) <IT fe14ie-Ui:'1: 1J.~.\Tff.3ITT"./ 

'l!.!l."#..irn.3lR. '1JR'!<I, <IIl tPTru 

(4) 1;1h•q,4 f.'ruW<fi <!if ¾.,-<"rn<li<1 ffRT ¢rs} l'<1,m ~<IT ,--<."!(': i.f~ ;;;1r.; 

f{[]~u,pmm, ~ ~ :lj,-$<'1'1{15 cm mr '"m,w, ;,c::r'.17: 

111. 33 f<l;;at, 22 f<l;;<IT., 11 f<l;.<IT. JfR Vt-r.i!r. trtrm4'r <l>I" W!-f!"- (1) Z~Jf m.=rr 
4i't, 'fqf.!lT ~ tr=:iiT 3q,;i~fJli:'11 ~ <llJ ~ QZ, 3fill"J-\" ~ ~ ::;,;ro;TTT! 

(2) 3q:1tlm1 "i.flJ 1lfu'R ~ 'Q"qi_ ai:,-~ ~ ,ffin W<i fcr,p, ~ 
(W!ffi tr<r•ftrwr ~ f{[]~ 3"1ll""'-1") F<lffi<i.11 .:;ri.r 3fit :5fiii"D'-l"mr@l<-n-;:trr 

~ ~ f<l;Q- ;;rr(!llcf\'r 3fQ!ffiJTTCf<lil ~ m ~ ~I 
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[fclf.?t:q.;.i 10 (1_0) i!:w] 

"·" ~H!l'l 0 1 ~ ~CQ~l;!li 

{"1 ~ f<t3lU'r t!lil!llCI (Bnl'r) 

(N) 1100% mR 'Ji'l< ml~ (64 oft) 100 .i:r.m. m.;, $"11-$41 " few 
100 .i:r.m. "rntt $i:lil$4f " I(;:;-} , 95% RITT~~'-'/ (64-;;\'n) 

few 
I l"IJ\ 3,IQT<, 344Jafl fcV a~ t!~1t101 
I • • 

I (64 ;;l'i 2) 

I ('g.) ~-~ W1'I" ~ (87 tr.ar.J ~ <'!fJl, ~ ~ ~ fm:@;-1 
I §llR:141 ~ 'JJt 't; ~ ~ lJ,'.: 

c:!'Jio,;;i ~ t1 I 

(") ~ ~ <ii'I" ~ (4-Q;,f'r) 500 ..r.m. 3tr{ ~ m: ~ zj 

,mm I 
(") ,t(Ulii'<fi<I, (fiJ;f ~ tlrn mJ!fflJT 

(46ar) 

('1) qf1<;t;[ vt$J ~ <ff fi:1-Q" qi;,f .3Rl" 3 ™ ~ ~ wm:r <t,1- q.fl:qi-!\ 

~ml'i Jlt.. RJq.fla ~rfrl; w,mr.,_ i!I° ~ I 500 <R1J!T. Jl\"{ ~ 

(37/32;,fr) <!llft:ro" mo# ft<'fozj-zj ~I 

@I ttIT ~ <'!MfUT-cJ rad m- (64 

i;rr:fi1/1Jtf;2) 

(a) ~ ~ ~ <1,..zai mJ!ffOT 

(5!Nfl"J 

(<) ~ qi;,f 3mffer (3-r."R l!i'1&•<l.-<1"l) 
S,'ll!tllll (!ff;,f'r) 

(o) ~ m: fi;tQ' ~ q,;;iffl::i-rn ffll!t1"UT soo ..r.m. 3th" ~ ~ 
(99a't) """' 3'rr ey ,mm 

(,) ;,iaml <l! R:lli ~ ~ mJ!ffOT 

(51;;fr) 



['ll'l l!\-'ll!l"'1l" 4] 

"'' 
~.,,-q ~ .fi{ll'JOI, 3 WT {21;;ff) ,~, 3Jftr<l, cf1"Clcl" @gf.:!41 3fu::/ <:IT ~ Tli-11<1.fi 

' 
.\'1<1\'t~I) (49;;ff) 

<a> - <;.if!q;]a'i{ <li'I" ~ il'liZ<-11 ~ 

31'R: <11<'-<f\lfMq, 3ffi "f{Wl ~ 
3Jftr<l, '!:fm" .fi{i:'101 (51) ,., J!Ji~u WT 'fl1lUT ct:!R'I f1+1Rio1 l 

~ (98a'r) 
. 
(<) qko11c1~1 ~ 3d1<.1<1 ~ (50 

d1t1C!o1) ,., Jim mifie: ~ f<lq;i>\<11 'ti{!;-JCI - ;i/.m:.it = .. fa!v 

(50 "Jls.ar.m:&r.i amm """"' 

-R.Uloft:: ~ Bhilc<" <1§W<11,a:iq, ~ ~ ~ (lrn.;;ff.Q'r.1:Rf.) ~ ~ 
~. a'r 100 *.m. 3fu:: ~ $1'ii$<11 "it :.nf.n" "<);" fi:!lJ wrt:- tcJ-cJ> m-/RUT 11uuGi<IT 

wllT$ ~ 1 ~ lf<Ff.;;ff.Q'r.~. ¢)" mu \;:it1q;1a'i{ (al".t'r.J 3fu:: <1)o-ca1 
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(cl>} 1!11<1f.H•« m<'<f .3fu: ~ Jlojtj\J1<1i .wTiq_ ~ lJ"iT Afm ~-

<fl.--<lt{ ~~ ~- 3llTe; 

(<if) cfi;,:at{ ,;iWhldh 

(al) JJ."lft. 1;,1d-llli1cfi ~ 

(U) .,;,ffe.•i f.(l!<l-0 

(S) g't_m. ft!-;('(.{ 

(<l"J lJ.m. ~ 
(U;) JJ."l\'I" . .,jR ~ . .ft. <f;'I" J1R" "cfif f.;1,i,101 .ttr "ffi:e.,ur 
(:if) fuwr .,jR <lTIT<f> .\-11;,1<14'> 34<fl{O[ 

{~l llf;-$cl<l-th Wf<i"' 
(3!"J lJ.m. f¾-q<11!. "3QTif<>=< 

(C} ~."flt. ft'<1-q<l[t, 3Qfcli{' 

(0) ,;fj{"<fl~ ~ 
(5) Jl1q.:J -,j,. 

{lal $rh Rllr.fr c); iilnr ~ li'JITm (:,-t1Rzq;<>11i:ft.1Jo1".m.-m.1 

(4'>) "lJ.m. cfi.R.J..~R:•1 ~ 34.f<(,{- 400 ?<i;.-m. i;r.m. ~ m. R1<l1"'1i.fi 

(Bt14'>.A<R.{), ti,r ,;itl<iiiJl<. 3fh: JR" R'<J-ci41~ 34fcli{, Rlf.'Ma-t 43 c); 
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3flft<l f<lf.'tf§.~ 400 i'!>:dt 3Qf<M.'i il1" ~ ~I <Rf~. m <Rf 

ll<lii>li-1 <ITT fct"ilR" <'!i<d r'f "Jf01'iT il1" ~ .!'I ~I lJ.m. ~ 
ffi m'r if<1Ria1 <'Im <iiT ~ .:ll<>'-l<hlfi:l<li JITTi <Ilii:cil ~. 

fclw, mr.:r {!Jf.-a'<i, lJ.m. ~ 3W ~ ~ m .3'IJ'tiR: t:R 

,:r,rr I 

('W) ~ 3ifct-i:l'i<>Cci! ~ ~ $'l" ~ - ,/;ll~lflci'<il <hJfdH JJ.{ft. 

11011Rl<ii tr ti'-11Gia 'Mi.!h, ~ .jjf<\'!<hR ~ t:R 1Jfi:l"<h" 3@-<.1lKa1 
(~.3IT.<fr.) <ITT m ~ ~ ~I !i.3IT.<fr. Rlw'ic.{ A q;-;,r tr 111a '<IT 

it>a tf" ~ tr ~ {1Jfl<ii""<1{ ~ :,Jw:rclT <hi t!J-ll,"1~1 ~ .3ffi ~ 
~ ~ (f&fi'ffetl i iJi" {1"Wl ~rfri; $r 3TT<H'<i"<li J-ll:.lf "ihl" JfcNilfta 
~ $ fellJ, %31i$oi f<'fim ~I ~ "4i" l:f"ilTa", g'j°_3fr.<fr. Rlw'io 

<iii g'j°.#\". ,;(1J]TMf $r ':Ff: mffi" :fl -fiJ-J.-<I.'<i 'rcii<lT ¢111JJTTI ~ fo"Hl'!.Fi>1 
m'r 3!M"l:!<lici1, ,!_l;H•ia ~ "4i" ~ fclw, ~ {!JI.-<l'<i ~ m 
3,fi:IR" l.R ~I f.'H]'Q<h, ~ .:lll<R-\1$:5 (~ iil<R-\1$5) 1J<hR <);-, 

,!_l;H•1a~m~.~1 

(41") 'Q".~. r,1.ll'iGl<1> ~ ~ ~k 11Rl~ 

(i) qf.tqJoi 1llifi<IT it <f<f_<fr_g'f_m. qf.t<.1<\<ti t,la-i'if.'t<R-l 32•k'i-l ~ 
* .,rt{: (,l.l-\lf.'t<R1 $ m 'Q".m. <ifoZcil * t<\'l<htii rn <fc1i" 

fcl{>QOi ~ ~ iJi" ~. ~ ~ <IT<)" ~ iJi" .3ITll"R" 1'.R 

gffif,/,<lkJI<!> ~ffi'!; f<lf.'t<A<l $1" .3TT<1'\Fl"<hn!:fil "ihl" mR ~ <), 

~ :Rt JJ.m. t,1a-lif.1<1> fil-;K.-0 <iiT wi\<rr f<l,;>JT ;;JT{!alTI 

(iiJ lJ.m. r,1Jflf.l<h fq-,<><:.,tl "<hl" ~ m- wn '<Ii'llm 3fit ~ ~ 
;,rrQ";ITI .;-1t'<l'<!<il $ ~ t:R, &i<1ii1 iJi" fel1J 11f<lf,i,,q1i-Jl<h 

~rfri; m'r .m<l'~'<l<l>cii3-ii .3ltr ~ '<IT 3Q" ol$ .3{jqif{ c!it ~ W.fiT{ 

f.'t:ti1f.ta ~ ;,rJ1!d1T f<I;" 'Q"."<fr. oRT tr gf<lf,/,<11i-Jl<h ~rfri; 

fclf.1<11<1 f.'r1l1fta" A3IT Jf ~I nir-nmcr <);- fi:rQ" ~ ju~~ 

3Q" ~ $ ~ * .,-~ t:R, ~ <ll'r QWflJT lfl<l1<'IT it ~ tr 
~ $ fo!JJ, 3Q" ~ ~<Z~l it 3ll"<Jrn .,iQf.t<Faal q;r ~ 

- """'11 

(iii) ~ ~ 3Q¼{ Jf:m-a- ~' f.(Qi.fl{ 3fit ~ 
f.l;k::ll"ft'H 311$-~--~- <5)" .3fqffi"T3lT '<IT ft'r-m ($C.{il~l~ <t>J:!,\tl<>i 

q;n: em\" Q#t~<h ltl+c<R-I, >flR'fl ;i:n.,q;'t m 311$. TR1". <ITT 

Jl-:J,41<'1<1 4i"tir: 



"'' - ~.t.m. 6osn-3 

"'' fl,Q<R.{ 3{f$.t.m. 602s9 

'"' u fc't, I 'i.l q, f#rTt ~;,l't-. 1430-1999 

(iv) -.i@c!, ufc1q,{ : ~ Jnm~ ~- i;r.sfr. ~ it ji"Q<hlR:i<I> 

zyt if; m ~ thlj,.--i-kl ~ if; fM<! RR:<h i.iiO-tl<1fiu 

(1J<'f.t'r.ll.t'r . .:fr.3fl".'Q'11". ), RR.cf> <lR q-,J--Clo'fi<:.{ (Q1l.cfr . .:fr. ), 
~1$fi.R{ f.'l<if;i<1 ~ ~ {t'r:<l'f.JJ"ff . .:fr.) Jrrfu: if; ~ it 
~ llkli!i{OI il11 3q<.fla1 f<l;-m ;;ir mr ~I ~ 11kl<M cr/1" 

.3TT<!'I~ 3fu: ~ i'fiT ~ ~ 00 f<1xiT ;,JJlJJITI 

{v} ~fc. qQfil-;;q1c•JFI> .fuo: ufc'IRl,<.11?J1<f\ ~ml\' Rif.'IJM <f;'r 

~.w <f;'r ~ if; R:lc.r ~ if; ?J'1" 3-li<iiffi<1 3'!l"¥ 
IITT'lru if; ~ic fl:l!<R.{ <'fJJl<l" ~ I ~Tc. fl:l!<fc'.{ ~ ~ :ITT: 'cJ'l't 
3fu: ~ ~ 00 ~ Ji\"{ ~ fc!>ir J!T ~I ~le. f{Qq-U 

¥•1<1 ~ if; ~ ~I f/R. fl:l!<R.{, gfc:if0./.Jlc'Jl<l> 'lift!, 

f.hic\01 ~ <t, ~ Blcf: ff-<1Ria1 "" ~ ~ #itl 

(U) QlW ~ ~ (tft.& . .:fr.) jq;,.:c:f.iJI- "-11$fH•<'.{ R:qR\aJ if; mr.f 
3,;-<1.-ii-1 :%<i ~ '(Mi'if.'ii!i 'URT3JT ~ cf>1f ~ if; ~ "QT_-irc;r_.:fr_ 

~- q,.:ql{ ?:,itt'htdh if; f.'rcfic f<.ill"i'1<1 ~ ~I 

(;JJ <1\,,-ql{ ,;:ittl/iia'i< 

3285 Gl/10---36 

(il qf{<1cht> •.;;i-•~•ri1Ji~, 1Jili" ~ cJ <IR'f<l" m ~ cI@"cTT cJJB ~
G'!tt<!>I IITT'lru Jitr qfh1~<1 '9'1'<m31T in JITTITT:" t:R ~ ~ 

;;ff(!"3'1TI ,;itt'h1A, 'tl'9,1c1 m<ITT <f;'r mu qi[ moro, q;t,fy1 

~ m:r:il'i.lJ, cl)M'.<11 Ji\"{ JITT(Frr CR <'l'>T{ .JITT" <l]qi" $ f<f;.fl" aft 

Hf.IT it ~ ~ ~- ~ 1T<liR ~ 'mi" 10% ml<'( 

3ffi't <1IM'..cll <f;'r ~ ;# ~ 1.9 ~""~~~I ~r 
cllQJlli'l, ~ 3Q.fih{ ~ Jfi{ l,liltfc:kl ~ ;;m:IT ~t ~ cii-f 
.3lR '1!'l<R m c11qJ11o1 it ~ W<!l"<r, 40• ~- 3W 45• <'r. <'r 

- a;l '"1\ I 

(ii) s;.i"<Nlidh $1" lJ.'tfi. (~ $1" ]ITT") '1l'lc,i'I" 3ITT ~ ~ ~ 

fcl¥ ~ ~ fuf.:l<J.J-t 43 ~ 31<}81{ ~ 3ITT qRCq <l\'r 3Jtt 
"iJ@o'it ~ f<lw, trlR '@1' ilir f.:1-Ji{Oj ~ <),- 3,'¥fR" ~I 

s;.i.fiq,1.ih $1" ~ q;r J{<J'IITT'OT, ~ GTU l%m 3ITQ,Jf 
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3fR ~ ~ q\{qi3o1 '{!.fiJ[<1 mq;'f ~ .wmTJTT <);- ~ 

W]TI 

(iii) cl¼-<1i!{ \;:i"<i'!>IJ\{ ~ ffl ~ ~ ~ {3JT.&.tt-.ft) ~ ~ 

~ 3fR ~ -'11i.ftll$S cl\{R{ (Q"a1".3JT.<fi.} ~ :if1" 

3it.lJ<Sf.tr.m. ~ ~ ~ c), ol'r'i.f ~ ;;m_r;,fi- 1 3it.&.tr.m. 
~ ~ c), <ROTT i,,r fo'rifRur ifro:IT 4io-<1l{1 ~ slial<'li-1 i:riefc'r <);

"'l"" S'ITI 

{iv) 3t<1~1i•[UI <l'J¥ 3fR "'l>!<R <ITi, <fil" ~ Rif."l,:rn 43 <);-~ 

'"'' 
{iJ JJ.W. ~ ~.m. ~ ql{aiaa ~ <IT ~ RiG"1.ilo1 3q<1Jd1 f.'mr 

~ ~ "ll$RR{ i'l"f<>q ..i<ifllrl tt~l<l4i 3Qqi{OI 3fR ~ll<,(;r.:J 

~ m q:oj" ~I 1Ji.li <l"R"~ f-1.1.R\'1 ~ <ii\ 3q.ti7a1 fcom 
;;irt,a'JT .3fR ~ ~ f-llA:;ii '41$fiR{ i'l"f<>q• ~ ~ ~ 

~ ii.11$fifcl. ~ Jll~<(<>i ~ <l<7T ~I ~ Jll~<J..<>i 

ii.li$fiR{, .3f\Sl"lT-31<,3T ii.11$\"tR{ ~ i.l'oZi-11 3fR 3@-mTT 

..iRJOI $ q:oj" $6l<l{lf."l4i '!>l<1n.J1 ~. il4i" 31TTR M<ils 
q,14naumlffOT 'l>l<-IR•1, ii.li$fh-c{ f.l4i!OI, mlffOT, ITTif1:!o, 3fR 
'ffi!tm, ::ill<ful't<'l.fi QlcR", cffi'<l f;(Q<FU 3fR iJli><:cil ~ ~ 

4iT m:IT ~I i211$fl.R{ cffiC<I" .fi.lj"C.ia./.1 4iT t:l"frlff'JT <}fi•k1 <l!Tii4iT 
i> 3"J"" S'ITI 

(ii) <.11$\"tR{ iJ1<>iJ ~ ,llaff!a, ~ ~ 3lR 3-lirlR4i m c), 

~I \hilfflrl ~ ~ <ffi't1" st.m. i.l,oZal ~ ~ JNm3it 
w ~ ~ §1<" 1.ffi.iJ m <'IT ~ ~ m w.!T w ~ ~ 
~ tfqiR <);- ~ I 

(iii) <:ii$fh•a i'l"f<>q ~1'i"a(;r.:r J'.lU!Rfr, ~ ;:rn, ~ f.1<11.1f.la J!<'l" q;r 

~ <li [fi"Q" 3q1.1l•1 ~I ~1'i"a(;r.:r <jf.tr, 1Ji.li f.l{1<1f.lil, 

Rifai.fl ~. tj]<'t4i<11. ~ .w~ rllQ.111.-1 ..ic!R<IT, <fifi4i" ~ 

~ ~ ...ft ~I -- .:11fclfh1><11 4iT u.itr ~I ~fra<,@ 

u-om:IJ c!;l" Ri'hi"trli ~ ~IT ~ .fil/JQ"i.14i" f."l.£i,1o1 3fR Jll.fi<'.fl 

~ w.cfr.st.m. 1JUTTi4'r ~ ~ "<1ihifi:la t. 4iT m 
-=, 
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(iv) ~. mo:<r ~ ol ~ ~ ~. ~ l;l<liRli-J14i ~ 

<ll';l,<fiS<'il<I ~ "" ~ ~ 3.fh" ~ 3fJ?:cIT f.:l<j.,.~Uj 

fufl'@T ~ l fiali:'1<1 ,rtrITTifr imT ~ 4iT ~ ~ 

;,inrJIT I ~ ~ ~ 3rr,r.:f <T<f '!p1" fi:.(<1<1 ~ ~I 

(4) q,.-at.. mR sr.m. <11t 

' 

('<>l St.m. <llt. 3Q./-4'i{l ~ fcf;" lT<r.<fr.s'r.m. wm. 4•1 \1Q<R.{, 

s'r-*· ~- Sf . .ft. '1ITTT 3.fh" <IIM'.cll ~ * 3Q</i{UI 3.fh" 
if:cl-a•ft<I{ ~ f.lii>!<li{ ~ $Tri 

(<11") Sf.*. <IJt 3.fh" .3f.=<!" at.it ~ few f<1fwrl" ~ ctr f.'!MioJtlR <l"trr 

3qf&1:1a ~ a"r m aroaft ,-

fclwr~<liT~ q,a:r~;);fflll - """' '" 
""' ~ q)Q!iofl<1 "lil 4>d-lllfuk 20 'm.Jfr.;fcf;".cIT. 20 'm.;ifr.1fcf;".<'IT. ! 

mo;<r ~ 3-!h" :l!<r.l * ~ I 
~ I<lttl ~ ~ fJ@.•1 I 

\111crc.~ ITT $" fc:riJ 
3lii:'1\1<i> Sf • .ft. "" (~•1 ""'"" 30 'm".Jfr.;fcf;".<'IT. 

\111<R:{ "" ~) 
mm 4IR'iofl<1 f<l'Jo-'11 50 'm".;ifr.;f<l,:<IT. 60 f.ii-.Jfr.M,.m. 

'jf,i,r 

""' <fitl1ful<". f<l'Jo - "' 50 f.11".Jfr./fcf;".-a'r. 50 'm".;ifr./fcf;".<IT. 

'jf,i,r ! 
(lfl st . .ft. 4l"<l'ff ~-~ ~ <);- 3k;;; 3Q./-4',{ 3-!h" .rm sr.m. "<1"13" $" 

oft-a" f<1wr ~,., <);- fc:riJ 1J<ITTT <fl'I" ~ <1fi4'i" sr.m. a't<rr{ ~ 

l.l,fi•li'l m<i>"l * 3l¥R q)ofl,fi{ :e,13Nia1 ifl'I" ~I 

(i:r) fJ@.•1 \111<k5(-~ t/ci i:,(&n<'81 .3ITTJT{" Q"{ ,f-i!jfc:a1 fil1<R.{ m<f ~ 
:lffi <IT <ITT:J <fit{" ~ "q,J" ~I fil1<R.{ :t-li6l1Rli:'1: -!j;H•ii:'1 ~ "q,J" 

QTi>!O, ~ 3th: 3<l"$" 34<1~:ak! ~ 3l<jllR 3o'J"q,j" sr.m. q(l"5Uf :if!"~ 
.,,,m 

(S) Sf . .ft. JiRdl 3lt{ 'IIT{T ,fiTlr,'f =p&'ii<li l1?T<'n i:il{;r Q"{ sr.m. <1)<'<.dl 

~ <);- 3Q./-4',{ ~ ~1 m"?" JtR ~ -.ra Q"{ sr.m. ~ <);-
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3q'fq\{ Rl4o1u1 ~ Jl'R ~ .m;or 1$!r <);- 3ITTm: q:r 3tfWi> 
m q:r ~ m ~ arif.'r f<f;" ff.OT i:mr Jl'R ~ 3Qf4i{ ~ 

,:t I 

C'<rl tt.:i:l'r. ~- gT_.fr_ .:nt Jt s'r.~1. ~ (elm" ;;:rr¢ ~ $M4t.,ls 
~) q:r fc'l'U<Al<1 t,1di'if.lq, <M.za1 "i.fi1" ~ ~ c);- ~ tt . .ft. 
t,1Ji'if.l<I\ ~~~I 

(i) g't_.ft. <iii-<.ifa c.fflo•fol m a'! tiili<'iil'i a <fRi ~ ~ 3<'t ~ a 
"fi'!i15T {,;q:r • .ft.tr.&t.1<. l 'IJ'011"efl" ~ Rl4R<1 ~ ;;m,.n-1 f.hi,101 
~ <liT ~ ~ m ~ ~ • 
co ~ Rl<i:i:01 

(2) i:m;r Rl<i:i:01 

(3J <r>.-<1l{ f.'l<i:i:01 

(4) mRf f.!lzj,101 

(ii) lJ'<r.<ft:Si.:i:fr. fsim;r * f.?tMfi:lffikl f.l4r:io1 fcr.l~ ~ ~ 

,,;:t"'"lfif>aa;:t'"", 
(en) wRlfui<llfdl<li ~If<Rr fcl"WJ Rl4,ii.i> 
(&J ll'RT Jl'R Fcl.fl Rl.zi,14, 
(<l'T) 3ll<ffel f.'14,iq, 

(tr) ~ ~- qr,;r fm]a 11Rlcffe 
(5.) ~-Qi.--a;)i-Hi l:::,/i#l.-'fj ~ .,,~,~,-. 

(<1") errs ~ifll-Rfl 4>s:,1<'l{ {W.'t,!'q;" . .ft_J 
(u;) l!'RT ~r (~) fo:14:i:<1> 
~l ~- ufc'llai'4k-"1il\ fm[<,- ~ct f.:14,iq, 

($1") tr . .ft. ~ ~ f.i,m ~ f<l;" Q'1'cR ~ ~ -
(iii) <l't-<>! f.'l<i:.01, <lii-<if{ f.l:,.j,101 Jl'R ~ f.!t<i,101 Jli!fi<J..i-1 ~ ~ 

"""'' 



(V) d-06D1 

lJ.m. JITT. <8~¢101 ~ <f><-clh •:A-tctilA4. ir.~. ~. m. <tit11fto1. 

~fc ft<!i:1-l{ 3fh: <:ra"-il'R' -a1iJ ~ ~\ ,H[,HJ.-4(1: -.l"·aj{¢,D\, 

3ff ni,s;,1,.:a a,;- 3-\ofHH ~ ;ii ftlf-!tl!i! ~-mr.f ~ :.19.-1141 

;;[@l?,, 3C,l@_Dj(1: AA W ~ $r 9aT WTl.-ll 3fR: ~ ~ 
W ft9' <l>{o'I! I 

CW) tuft. 3-\R <liT *a,,r 

tr.:dt. 3-\R ~ -# ~ ~. Hi.Ra1 fi<!<RA 3fR: tuft. 
~ ~ ~t1..:i1t. tr.:dt. ~- $#111-{,s ~ 3fR: ~ · 
$#1<1{15 '@RT ~J@n;r ~I <(1{¢,D[ 39./-<li{1 <fiT f%<ill~ f<lq,i,(11 

~ ~ 3fR: 'ffi'f:TOT 3Q.f4>-0 <lit Fcl4ii.(11 c);- qif{DT 

<i:llilii..-l/3\ilifoa W1!' sf3<, ~ ~ $'. fi:r<!" ~ aj{!\101 

~Ria <Rllfl 

(ii) ~ tl{a,,r ~ -# ~ <ti{t:'JDff ~ c.T (!cfi tt ~ 
f<l<Jdl4 3fR: ~ QU\lff:l<IT ~: 

(<Ii) <tiv4i!{ Pcr~ 'ffi:f:TOT 
(&J tr.m. Jmt-'mU tRf:TOT 
{af) tf.'ffl. ~ .fi{1ftD[ 

('Er) lJ.:ifl. '4>.--S<f\U ~-CJ'lf <(i{!fiDI 

(5.) <lid-<Jl~i.-l Fcl4><>!(11 f!{!ffOT 

(ii') tr:ffi. ~ .:i{1ftUj t,t<f\' ~ ~ ~ '<);, fi:!'(!' i'TT'J( .-Jt;i") 

(3) tr:ffi. ~•1 f.t<!<fd n;or 

<;;rJ tr.m. ~ aJ.-c."l'ti 'ffi:¢i'OT 
($fl tr.lft. ~ ~ 'ffi'&fOT 
~l tr.m. ~-<1!R.a11J-\fct-<1l.za1 <'1~1:;101 

(?:} $$1<1-t,iS ~ <ffl..f1Cfl 1J<i <1u1°i 

<arJ ~ if qfiw'io1 ~ $' m i.il'l<>11qo1 {~ c);- fi:!1J -H14-i!il"1:r 

3'M1«l' f.laio101 3fR: tRf:TOT <f\T 394'"' f<l;m ;,r]'(!7ITj 
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f<r~i.ltl"1l<kll <);- ffi ~ JfR f.l4:,01 ~ ~I !Ji:f_<ft_-g'r_m.
uumsfr <flt fit,.q,AOfi=<k11 JfR ;;fr;r f.l.j~oj <l\'r ~JTT c);" ~ 

m:flOT ""I..ilft<-1><>1 AA 00·5Qi'1di.l <Rf<lT @1Wlf I !;!'q."cft.~."<ft. 
~ uumsfr <f\T Uill<'lcl f.'m:r >;r<iiR c);" ~ ;# m:lcr ~' 

(iJ tiiffei<1/.;l{i~<1 ~-qt;r{ l.li'.ll<'lcl 

(H) ~ fu:.t ~ .Jt].-i1Ql<>1{ !lill<'li'l 

(iii) ¾.,llill<'1"1 ~ ~-(<'I"~ !lill<'lo1 

(iv) q;;!l" <1)<>C<11 1.iill<'kl 

(v) QT<R" fclq'44 ~ 

("EJ) '<1"l<Rl.-,tt JTT'f> $~~tl' f{<iiHh, !!;iRltt<'l ~ f.tq,1g{, .31Tcl"-~ 

-g'r_m_ i'1T$cl" ~ <'IV!>U. ;;fr:cfr.tra. uumsfr, ~ ~'i<I> ~, 
u<J1<>1<1i 1?1<1~01 ti{1t101 JfR .J11olkA'I ii'JITiSlt, !Ji:f.<fr.~.m. i;rc:,rn:ft 

<fiT ffl"3T ffel 

{6) ey ~- !Ji:f.cfr.-g'r_'Ht. 1I0"1l"oft tr, f.lilit.-J Uilli-1.-l <);- ffi, ey !Ji:f.<fr.~."<ft. 
C:f.fi.-Ji'1'! ~ ~ f.l</~ul JfR ,fi{&,01 ~ ~ ~ Q"R1fOf ~ fi':rtt" 5;':'11" 

f<r~at1.fl:i.t<11 JfR ~ ~ ti"il"R ~ <f\T ~ ;Fir1 .fi"il"R" W1Tral" 
,.;il\t:Oii('f ~- ift.l;!i<f."<ft.'<ft. <IT $,l if;" .J!i'Ui.J! °t tJi'ftl 

(cl>) ¾,_-$"1<R;:1S ffir,;:r, i?fl~qi{ <'lT$o1" tr, m1 da1.-Ji>l °t $ ~ I ¾.,

$dl4'<;1s, cr,..-c1l{ IDr.r * ~ 25 f<l;".<lfi. \~j'gi.ii>l cj_ttJ ey ~I 

~ fg;,il$.-l, Jlli.1~44><11 fl; ~ <'f'lkll{ "Im '11n" 3W JfR ~; 
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