SECTION-GENERAL TECHNICAL REQUIREMENTS {GTR]

LIST OF GENERAL STANDARDS AND CODES

CODES TITLE
-~ - India Electricity Rules
[ Indian Electricity Act
= ) Indian Electricity (Supply) Act
E Indian Factories Act
I5-5 Colors for Ready Mixed Paints and Enamels
15-335 New Insulating Qils
iS-617 Aluminium and Aluminium Alloy Ingots and Castings for General

Engineering Purposes

1S-1448 (P1 to P 145)

Methods of Test for Petroleum and its Products

IS-2071 (P1to P3)

Methods of High Voltage Testing

15-12063

Classification of degrees of protection provided by enclosures of
electrical equipment

| 15-2165 ; P1:1997,

Insulation Coordination

P2:1983

15-3043 | Code of Practice for Earthing

15-6103 Method of Test for Specific Resistance (Resistivity) of Electrical
Insulating Liquids

15-6104 Method of Test for Interfacial Tension of Oil against Water by the
Ring Method

15-6262 Method of test for Power factor & Dielectric Constant of Electrical
Insulating Liquids

1S-6792 Method for determination of electric strength of insulating eils

15-5578 Guide for marking of insulated conductors

15-11353 Guide for uniform system of marking & identification of
conductors & apparatus terminals.

15-8263 Methods for Radio Interference Test on High voltage [nsulators

15-9224 (Part 1,2&4)

Low Voltage Fuses

IEC-60060 (Part 1 to P4)
IEC 60068

High Voltage Test Techniques

Environmental Test

IEC-60117 Graphical Symbols

IEC-60156 Method for the Determination of the Electrical Strength of
[nsulation Qils

1EC-60270 Partial Discharge Measurements

[EC-60376 Specification and Acceptance of New Sulphur Hexafloride

IEC-60437 Radio Interference Test on High Voltage Insulators

[EC-60507 Artificial Pollution Tests on High Voltage Insulators to be used on
AC Systems

[EC-62271-1 Common Specification for High Voltage Switchgear & Control
gear Standards

IEC-60815 Guide for the Selection of Insulators in respect of Polluted

Conditions
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e XURE-C

CODES
|EC-60865 (P1 & P2)

" Short Circuit Current - Calculation of effects

TITLE

ANSI-C.1/NFPATO

National Electrical End;:'_

ANSI-C37.90A

Guide for Surge Withstand Capability (SWC) Tests

ANSI-CO3.21, Ce3.3

Specification for Electromagnetic Noise and Field Strength
Instrumentation 10 KHz to 1 GHZ

C36.4ANSI-CeH.1

Techniguest for Dielectric Tests

ANSI-CT6.1/EEE2]

Standard General Requirements and Test Procedure for Dutdoor
Apparatus Bushings

ANSL-51-4 Specification for Sound Level Meters

ANSI-Y¥32-2/C337.2 Drawing Symbaols

ANSI1-Z55.11 Gray Finishes for Industrial Apparatus and Equipment No. 61
Light Gray

NEMA-107T Methods of Measurements of RIV of High Voltage Apparatus

NEMA-1CS-1 General Standards for Industrial Contrel and Systems Part 1C51-
109

CISPR-1 Specification for CISPR Radio Interference Measuring Apparatus

for the frequency range 0.15 MHz to 30 MHz

CSA-Z299.1-1978h
CS5A-2299.2-1979h

Quality Assurance Program Requirements

i".}'u a]]t}rﬂﬂ ntrol Program Requirements

CSA-Z299.3-1979h

Quality Verification Program Requirements

CSA-Z299.4-1979h

Inspection Program Requirements

TRANSFORMERS AND REACTORS

| 15:10028 (Part 2 & 3)

Code of practice for selection, installation & maintenance of
Transformers (P1:1993), (P2:1991], (P3:1991]

IS-2026 (P1 to P4)

Power Transformers

1S-3347 (part 1 to Part 8)

Dimensions for Porcelain transformer Bushings for use in lightly
polluted atmospheres

[5-3639 Fittings and Accessories for Power Transformers
I5-6600 Guide for Loading of oil immersed Transformers
[EC-60076 (Part 1 to 5) Power Transformers

IEC-60214 On-Load Tap-Changers

|EC-60289 Reactors

IEC- 60354 Loading Guide for il - Immersed power transformers
IEC-60076-10 Determination of Transformer and Reactor Sound Levels

ANSI-C571280

General requirements for Distribution, Power and Regulating
Transformers

ANSI-C571290

Test Code for Distribution, Power and Regulation Transformers

"ANSI-C5716 Terminology & Test Code for Current Limiting Reactors
ANSI-C5721 Requirements, Terminology and Test Code for Shunt Reactors
Rated Over 500 KVA
ANSI-C5792 Guide for Loading Oil-lmmersed Power Transformers upto and

including 100 MVA with 55 deg C or 65 deg C Winding Rise
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SECTION-GENERAL TECHNICAL REQUIREMENTS (GTR)

ANNEXURE-C
CODES TITLE
ANSI-CG,1EEE-4 | Standard Techniques for High Valtage Testing
IEC60076 Power transformers B
IEC 60076-1 | Part 1: General j
| IEC 60076-2 Part 2: Temperature rise i
| IEC 60076-3 Part 3: Insulation levels, dielectric tests and external clearances |
tn air
IEC 60076-4 Part 4: Guide to the lightning impulse and switching impulse
testing - Power transformers and reactors
IEC 60076-3-1 Part 3-1: Insulation Levels and Dielectric Tests -External
Clearances in Air
| IEC 60076-5 Part 5: Ability to withstand short circuit
IEC 60076-6 Part 6: Reactors
" IEC 60076-7 Part 7: Loading guide for oil-immersed power transformers |
| IEC 60076-8 Part 8: Application guide |
| IEC 60076-10 Part 10: Determination of sound levels
' IEC 60076-10-1 Part 10-1: Determination of sound levels - Application guide
IEC 60076-11 Part 11: Dry-type transformers
IEC 60076-12 Part 12: Loading guide for dry-type power transformers
IEC 60076-13 Part 13: Self-protected liquid-filled transformers
IEC 60076-14 Part 14: Design and application of liquid-immersed power 1
transformers using high-temperature insulation materials
IEC 60076-15 Part 15: Gas-filled power transformers
1EC 60076-16 Part 16: Transformers for wind turbine applications
IEC 60076-18 Part 18: Measurement of frequency respense
IEC 60076-19 Part 19: Rules for the determination of uncertainties in the

measurement of losses in power transformers and reactors

[ 1EC 60076-21

1EC 60044, 85 3938

Part 21: Standard requirements, terminology, and test cade for
step-voltage regulators

Current transformers

IEC 60050

International Electrotechnical Vocabulary

IEC60050(421) International Electrotechnical vocabulary- Chapter 421 : Power
Transformers and Reactors
IEC 60060 High Voltage test techniques
| IEC 60060-1 General definitions and test requirements !
' IEC 60060-2 Measuring systems
IEC 60071 Insulation co-ordination
IEC60071-1 Part 1: Definitions, [;rihciples and rules a
IEC 60071-2 Part 2 : Application guide
IEC 60137 Bushing for alternating voltage above 1000V |
IEC 60214 On-Load Tap changers
IEC 255-21-3 Relays vibration
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SECTION-GENERAL TECHNICAL REQUIREMENTS (GTR)

ANNEXURE-C
CODES | TITLE B
[EC 60270 Partial discharge measurements '
[EC 60294 Specification for Unused Mineral Qil for Transformers and
Switchgear |

EC 60422 o Supervision and Maintenance guide for Mineral Insulating Oilin |
Electrical Equipment

|EC 60475 Method of Sampling Liquid dielectrics

|EC 60529 Classification of Degrees of Protection provided by Enclosures

1EC 600542 Application Guide for On-Load Tap-Changers

IEC 60567 | Guide for the Sampling of Gases and of il from Oil-filled
Electrical Equipment for the Analysis of Free and Dissolved Gases

IEC 60651 Sound Level Meters

IEC 61083 Digital Recorders and Software for High Voltage lmpulse testing

IEC 61083-1 Part 1: Requirements for digital recorders in high voltage impulse
tests

IEC 61083-2 Part 2: Evaluation of software used for the determination of the
parameters of impulse waveforms

CISPR 16 Specification for radio disturbance and immunity measuring
apparatus

CISPR 16-1 Radio disturbance and immunity measuring apparatus

CISPR-18 Radio Interference Characteristics of Power Lines and High
Voltage Equipment

150 9001 Quality system-Maodel for Quality Assurance in Design
Jdevelopment

Cigre Publication 202 Guidelines for conducting design reviews for transformers 100
MVA and 123 kV and above. August 2002-Cigre Working Group
12.22

WG 12-15 Guide for Customers Specifications for Transformers 100 MVA
and 123 kV and above

WG 1219 Short Circuit Performance of Transformers.

B5-4360 Specification for weldable structural steel

B5-5135 Specification for arc welding of carbon and carbon manganese
steels

B5-5500 Specification for unfired fusion welded pressure vessels

15-3614 Specification for phosphate treatment of iron & steel for
protection against corrosion

15-6005 Code of practice for phosphating of Iron and Steel

150-8501 Preparation of steel surface before application of Paints and
related product

IEC-60594 Mineral oil impregnated electrical equipment in service - guide
to the interpretation  of dissolved and free gases analysis

15-10593 Method of evaluating the analysis of gases in oil flled electrical
equipment in service

| 15-2099 Bushings for alternating voltages above 1000 volts
Technical Specification: GTR Page 4 of 23 ( Annexure-()
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SECTION-GENERAL TECHNICAL REQUIREMENTS (GTR)

CODES
1§-3347 Partlto &
DIN-42530

15-2026 Part1to 5

ANNEXURE-C

#

TITLE |
Dimension for porcelain transformer bushing .

Bushing up to 1000kV from 250A-50004 for liquid filled
Transformer

Power transformer

15-4691

Degrees of protection provided by enclosure for rotating
electrical machinery

| IEC-60034-5

Degrees of protection provided by intgél:ai design of rotating
electrical machines{1P Code) classification

| 15:325 / IEC -60034

Performance of cooling fan / ori?];'ump motor

15-13947 part1to 5

Specification for low voltage switchgear and control gear

15:3400
15:7016 part 1 to 14
1S:803

Methods of test for vulcanised rubber

Methods of test for coated and treated fabrics

Code of practice for design, fabrication and erection of vertical
mild steel cylindrical welded oil storage tanks.

15:3637

Gas operated Relays

1S:335

New [nsulating oils - Specification

[EC-62271-203

Gas insulated metal enclosed switchgear for rated voltage above |
521V

IEC-61639

Direct connection between power transformers and gas-
insulated metal enclosed switchgear for rated voltages of 52.5 kV
and above.

15:3400 / BS 903 /
15:7016

IEC 60529 /1P :55

Air cell { Flexible Air Separator)

D?egree of protection for cooler control cabinet, MOLG, Cooling
fan, oil pump, Buchholz Relay

IEC 60529 /1P : 56

Degree of protection for Pressure Relief Device

IEC 60529 /1P : 43

Degree of protection for Remote tap Changer cubicle (RTCC)

CIRCUIT BREAKERS

| (EC-62271-100

High-voltage switchgear and control gear - Part 100: Alternating
current circuit-breakers

IEC-62271-101

High-voltage switchgear and control gear - Part 101: Synthetic
testing

[EC-62155

IEC-62271-110

IEC-62271-109

Hollow pressurized and unpressurized ceramic and glass
insulators for use in electrical equipment with rated voltages
greater than 1000 V

L High-voltage switchgear and control gear - Part 110: Inductive

High-voltage switchgear and control gear - Part 110: Inductive
load switching

load switching

15-2705- (P1 to P4)

CURRENT TRANSFORMERS, VOLTAGE TRANSFORMERS AND COUPLING CAPACITOR
VOLTAGE TRANSFORMERS

| Current Transformers

Technical specification; GTR
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CODES

TITLE

15:3156- (P1 to P4)

Voltage Transformers

| 15-4379

Identification of the Contents of Industrial Gas Cylinders

IEC-G1B69 [Part-1)

Instrument transformers - Part 1: General requirements

|EC-61869 (Part-2)

Instrument transformers - Part 2: Additional requirements for
current transformers

IEC-61BG9 (Part-3)

Instrument transformers - Part 3: Additional requirements for
inductive voltage transformers

IEC-61869 (Part-4)

Instrument transformers - Part 4: Additional requirements for
combined transformers

IEC-61869 (Part-5)

Instrument transformers - Part 5: Additional requirements for
capacitor voltage transformers

[EC-61869 [Part-6)

Instrument transformers - Part 6: Additional general
requirements for low-power instrument transformers

IEC-61869 (Part-9)

Instrument transformers - Part 9: Digital interface for instrument
transformers

IEC-61869 [Part-102)

Instrument transformers - Part 102: Ferroresonance oscillations
in substations with inductive voltage transformers

IEC-61869 (Part-103)

Instrument transformers - The use of instrument transformers
for power quality measurement

BUSHING
15-2099 Bushings for Alternating Voltages above 1000V
IEC-60137 Insulated Bushings for Alternating Voltages
above 1000V
SURGE ARRESTERS

15-3070 (PARTZ)

Lightning arresters for alternating current systems : Metal oxide
lightning arrestors without gaps

| IEC-60099-4 Metal oxide surge arrestors without gaps

IEC-60099-5 Selection and application recommendation R
" ANSI-C62.1 IEE Standards for § A for AC Power Circuits

NEMA-LA 1 Surge Arresters

CUBICLES AND PANELS & OTHER RELATED EQUIPMENTS

I15-722, 15-1248

Electrical relays for power system

1S-3231, 3231 (P-3)

Protection

15:5039

Distributed pillars for Voltages not Exceeding 1000 Volts

IEC-60068.2.2 Basic environmental testing procedures Part 2: Test B: Dry heat
IEC-60529 Degree of Protection provided by enclosures |
|EC-60947-4-1 Low voltage switchgear and control gear

|EC-61095 Electromechanical Contactors for household and similar

purposes

1EC-60439 [P1 & 2)

ANSI-C37.20

Low Voltage Switchgear and control gear assemblies
Switchgear Assemblies, including metal enclosed bus

ANSI-C37.50

Test Procedures for Low Voltage Alternating Current Power

Fechnical Specification: GTR
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SECTION-GENERAL TECHNICAL REQUIREMENTS {GTR]

ANNEXURE-C
CODES H o TITLE
e Circuit Breakers
“ANSI-C39 Electric Measuring instrument
ANSI-C83 Components for Electric Equipment
1S: B623: (Part I to 3) Specification for Switchgear & Control Assemblies -
NEMA-AB Moulded Case Circuit and Systems 1
NEMA-CS Industrial Controls and Systems - o ]
NEMA-PB-1 Panel Boards ‘
NEMA-SG-5 Low voltage Power Circuit breakers
| NEMA-SG-3 Power §u}-ich_1éear Assemblies |
NEMA-SG-6 Power switching Equipment
NEMA-SE-3 Mator Control Centers
1248 (P1to P9) Direct acting indicating analogue electrical measuring
instruments & their accessories
Disconnecting switches
[EC-62271-102 High-voltage switchgear and control gear - Part 102: Alternating
current disconnectors and earthing switches
IEC-60265 (Part 1 & 2) High Voltage switches
ANSI-C37.32 Schedule of preferred Ratings, Manufacturing Specifications and
Application Guide for high voltage Air Switches, Bus supports and
switch accessories
ANSI-C37.34 Test Code for high voltage air switches
NEMA-5G6 Power switching equipment
PLCC and line traps
15-8792 Line traps for AC power system
1S-8793 Methods of tests for line traps
15-8997 Coupling devices for PLC systems
15-89498 Methods of test for coupling devices for PLC systems
IEC-60353 Line traps for A.C. power systems
IEC-60481 Coupling Devices for power line carrier systems
IEC-60495 Single sideboard power line carrier terminals
IEC-60683 Planning of (singte Side-Band) power line carrier systems
CIGRE Teleprotection report by Committee 34 & 35
" CIGRE Guide on power line carrier 1979 |
CCIR International Radio Consultative Committee
CCITT International Telegraph & Telephone Consultative Committee
ElA Electric Industries Association
Protectton and control equipment
[EC-60051: (P1 to P9) Recommendations for Direct Acting indicating analogue electrical
measuring instruments and their accessories
| IEC-60255 (Part 1to 23) | Electrical relays 1
IEC-60297 (P1to P4) Dimensions of mechanical structures of the 482.6mm (19 inches)
Technical Specification: GTR Page 7 of 23 (Annexure-C)
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CODES r TITLE
SETes

IEC-60359 = Expression of the performance of electrical & electronic
measuring equipment

IEC-60387 Symbols for Alternating-Current Electricity meters

IEC-60447 Man machine interface (MMI] - Actuating principles

| IEC-60521 Class 0.5, 1 and 2 alternating current watt hour metres

[EC-60547 Modular plug-in Unit and standard 19-inch rack mounting unit
based on NIM Standard (for electronic nuclear instruments)

ANSI-B1 Serew threads

ANSI-B18 Bolts and Nuts o

ANSI-C37.1 Relays, Station Controls etc

ANSI-C37.2 Manual and automatic station control, supervisory and
associated telemetering equipment

ANSI-C37.2 Relays and relay systems associated with electric power
apparatus

ANSI-C39.1 Requirements for electrical analog indicating instruments

MOTORS

15-325 Three phase induction motors

15-4691 Degree of protection provided by enclosure for rotating electrical

machinery

IEC-60034 (P1 to P19:)

Rotating electrical machines

IEC-Document 2

Three phase induction motors

{Central Office)
NEMA-MGI

Motors and Generators

Electronic equipment and components

| MIL-21B, MIL-B33
& MIL-2750

Environmental testing

EC-60068 (P1 to P5)

Printed boards

IEC-60326 (P1 to P2)

Material and worlkmanship standards

15-1363 (P1 to P3)

Hexagon head bolts, screws and nuts of product grade ©

15-1364 [P1 to PS5}

Hexapon head bolts, screws and nuts of products grades A and B

15-3138

Hexaponal Bolts and Nuts (M42 to M150)

I1S0-898 Fasteners: Baolts, screws and studs

ASTM Specification and tests for materials

Clamps & connectors

15-5561 Electric power connectors

NEMA-CC1 Electric Power connectors for sub station

NEMA-CC 3 | Connectors for Use between aluminium or aluminum-Copper

Overhead Conductors

Bus hardware and insulators

15:2121

| Fittings for Aluminum and steel cored Al conductors for overhead

Technical Specification: GTR
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SECTION-GENERAL TECHNICAL REQUIREMENTS {GTR)

ANNEXURE-C
CODES B TITLE 1
power lines
15-731 Porcelain insulators for overhead power lines with a nominal
voltage greater than 1000V
15-2486 (P1to P4) Insulator fittings for overhead power lines with a nominal
voltage greater than 1000V
IEC-60120 Dimensions of Ball and Socket Couplings of string insulator units
IEC-60137 Insulated bushings for alternating voltages above 1000 V
1EC-60168 Tests on indoor and outdoor post insulators of ceramic material
or glass for Systems with Nominal Voltages Greater than 1000 V

IEC-62155 Hollow pressurized and unprgssurized ceramicén?glass
‘ insulators for use in electrical equipment with rated voltages
greater than 1 000 V

‘ IEC-60273 Characteristics of indoor and outdeor post insulators for systems
with nominal voltages greater than 1000V

[EC-61462 Pressurized and un-pressurized insulator for use in electrical
equipment with rated voltage greater than 1000V - Definitions,
Test methods, acceptance criteria and design recommendations

IEC-60305 [nsulators for overhead lines with nominal voltage above 1000V-
ceramic or glass insulator units for ac systems Characteristics of
String Insulator Units of the cap and pin type

IEC-60372 (1984) Locking devices for ball and socket couplings of string insulator
units : dimensions and tests

IEC-60383 (P1 and P2) Insulators for overhead lines with a nominal voltage above 1000
v

IEC-60433 Characteristics of string insulater units of the long rod type

IEC-60471 Dimensions of Clevis and tongue couplings of string insulator
units

ANSI-C29 Wet process porcelain insulators

ANSI-C29.1 Test methods for electrical power insulators

ANSI-C92.2 For insulators, wet-process porcelain and toughened glass
suspension type

ANSI-(C29.8 For wet-process porcelain insulators apparatus, post-type

ANSI-G.8 Iron and steel hardware

CISPR-7B Recommendations of the CISPR, tolerances of form and of
Position, Part 1 J

ASTM A-153 Zinc Coating (Hot-Dip) on iron and steel hardware

Strain and rigid bus-conductor }

[S-2678 Dimensions & tolerances for Wrought Aluminum and Aluminum |
Alloys drawn round tube
i15-5082 Wrought Aluminum and Aluminum Alloy Bars. Rods, Tubes and
Sections for Electrical purposes
ASTM-B 230-82 Aluminum 1350 H19 Wire for electrical purposes
l'echnical Specincation: GTR T’agc 9 0f 23 (Anncxure-L)
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EE D I:EI El._!_
CODES TITLE |
ASTM-B 231-81 Concentric - lay - stranded, aluminum 1350 conductors
| ASTM-B 221 Aluminum - Alloy extruded bar, road, wire, shape _
ASTM-B 236-83 Aluminum bars for electrical purpose [ Bus-bars)
ASTM-B 317-83 Mumiﬂm-mm}f extruded bar, rod, pipe and structural shapes for
electrical purposes (Bus Conductors)
Batteries
15:1651 Stationary Cells and Batteries, Lead-Acid T}'p-E [with Tubular
Positive Plates)
1S:1652 Stationary Cells and Batteries, Lead-Acid Type (with Plante
Positive Plates)
1S5:1146 Rubber and Plastic Containers for Lead-Acid Stor_age Batteries
15:6071 Synthetic Separators for Lead-Acid Batteries
15:266 Specification for Sulphuric Acid
15:1069 Specification for Water for Storage Batteries
15:3116 Specification for Sealing Compound for Lead-Acid Batteries
15:1248 Indi'cating Instruments
1510918 Vented type nickel Cadmium Batteries
IEC:60896-218&22 Lead Acid Batteries Valve Regulated types - Methods of Tests &
Requirements
[EC: 60623 Vented type nickel Cadmiuim Batteries
1EC:60622 Secondary Cells & Batteries - Sealed Ni-Cd rechargeable single
cell
IEC:60623 Secondary Cells & Batteries - Vented Ni-Cd rechargeable single
cell
IEC:60896-11 Stationary Lead Acid Batteries - Vented Type - General
requirements & method of tests
" IEEE-485 Recommended practices for sizing of Lead Acid Batteries
IEEE-1115 Sizing of Ni-Cd Batteries
IEEE-1187 Recommended practices for design & installation of VRLA
Batteries
IEEE-1188 Recommended practices for design & installation of VRLA
Batteries
IEEE-1189 Guide for selection of VRLA Batteries
Battery Charger
| 15:3895 Mono-crystalline Semiconductor Rectifier Cells and Stacks
15:4540 Mono-crystalline Semiconductor Rectifier Assemblies and
Equipment
| 15:6619 Safety Code for Semiconductor Rectifier Equipment
| I15:2026 Power Transformers ]
15:2959 AC Contactors for Voltages not Exceeding 1000 Volts
Technical Specification: GTR Page 10 a0f 23 [Annexure-C)
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SECTION-GENERAL TECHNICAL REQUIREMENTS (GTR)

| CODES
15:1248
1S:2208
15:13947 (Part-3)

TITLE B
| Indicating Instruments
. HRC Fuses

| Air break switches, air break disconnectors & fuse combination
units for voltage not exceeding 1000V AC or 1200V DC

115:2147 Degree of protection provided by enclosures for low voltage

switchgear and control gear

15:6005 Code of practice for phosphating of iron and Steel

15:3231 Electrical relays for power system protection

15:3842 Electrical relay for AC Systems

15:5 Colours for ready mix paint

IEEE-484 Recommended E;Sign for installation design and installation of |
large lead storage batteries for generating stations and
substations

IEEE-485 Sizing large lead storage batteries for generating stations and

substations

Wires and cables

15-1554 (P1 and P2)

ASTMD-2863 Measuring the minimum oxygen concentration to support candle
like combustion of plastics {oxygen index)

15-694 PVCinsulated cables for working voltages upto and including
1100 Volts

15-1255 Code of practice for installation and maintenance of power

cables, upto and including 33 kV rating

PVC insulated (heavy duty) electric cables (part 1) for working
voltage upto and including 1100 V

Part (2) for working voltage from 3.3 kV upto and including 11kV

15:1753

Aluminium conductor for insulated cables

15:2982

Copper Conductor in insulated cables

1S-3961 (P1 to P5)

Recommended current ratings for cables

15-3975

Mild steel wires, formed wires and tapes for armouring of cables

1S-5831 PVC insulating and sheath of electric cables

15-6380 Elastometric insulating and sheath of electric cables

IS-7098 Cross linked polyethylene insulated PVC sheathed cables for
working voltage upto and including 1100 volts

15-7098 Cross-linked polyethyle insulated PVC sheathed cables for
working voltage from 3.3kV upto and including 33 kV

15-8130 Conductors for insulated electrical cables and flexible cords

15-1753 Aluminum Conductors for insulated cables

15-10418 Specification for drums for electric cables

IEC-60096 (part 0 to p4)

Radio Frequency cables

1IEC-60183

Guide to the Selection of High Voltage Cables

IEC-60189 (P1 to P7)

Low frequency cables and wires with PVC insulation and PVC
sheath

Technical Specification: GTR
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SECTION-GENERAL TECHNICAL REQUIREMENTS (GTR}

EXURE-C
CODES N TITLE
IEC-60227 {P1 w P7) Polyvinyl Chlorde insulated cables of rated voltages up to and
including 450/750V
IEC-a0228 Conductors of insulated cables
| IEC-60230 Impulse tests on cables and their accessories
IEC-60287 (P1 to P3) Calculation of the continuous current rating of cables (100% load
factor)
[EC-60304 Standard colours for insulation for low-frequency cables and
wires
IEC-60331 Fire resisting characteristics of Electric cables
IEC-60332 (P1to P3) Tests on electric cables under fire conditions i
1EC-60502 Extruded solid dielectric insulated power cables for rated
voltages from 1 kV upto to 30 kY
IEC-754 (P1 and P2] Tests on gases evolved during combustion of electric cables
' AlR conditioning and ventilation
[ 15-659 Safety code for air conditioning
15-660 Safety code for Mechanical Refrigeration
ARES20 Standard for Positive Displacement Refrigeration Compressor
and Condensing Units
| 15:4503 Shell and tube type heat exchanger
ASHRAE-24 Method of testing for rating of liquid coolers
ANSI-B-31.5 Refrigeration Piping
15:2062 Steel for general structural purposes
15:655 Specification for Metal Air Dost
15:277 Specification for Galvanised Steel Sheets
I5-737 Specification for Wrought Aluminium and Aluminium Sheet &
Strip
18-1079 Hot rolled cast steel sheet & strip
15-3588 Specification for Electrical Axial Flow Fans
15-2312 Propeller Type AC Ventilation Fans
B5-848 Methods of Performance Test for Fans
B5-6540 Part- Air Filters used [n Air Conditioning and General Ventlation
B5-3928 Sodium Flame Test for Air Filters (Other than for Air Supply to
.C. Engines and Compressors)
US-PED-2098 Method of cold DOP & hot DOP test
MIL-STD-282 DOP smoke penetration method
ASHRAE-52 | Air cleaning device used in general ventilation for removing
particle matter
| 15:3069 Glossary of Terms, Symbaols and Units Relating to Thermal
Insulation Materials
15:4671 Expanded Polystyrene for Thermal Insulation Purposes
1S:8183 Honded Mineral Wool -
15:3346 Evaluation of Thermal Conductivity properties by means of

Technical Spectlfication; GTHR
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ANNEXURE-C
CODES TITLE ]
guarded hot plate method
ASTM-C-591-69 Standard specification for rigid preformed cellular urethane |
thermal insulation
[S:4894 | Centrifugal Fans
BS:B48 Method of Performance Test for Centrifugal Fans
15:325 Induction motors, three-phase
1S:4722 Rotating electrical machines
1S:1231 Three phase foot mounted Induction motors, din;ensions of |
15:2233 Designations of types of construction and mounting
arrangements of rotating electrical machines
[S5:2254 | Vertical shaft motors for pumps, dimensions of |
[5:7816 Guide for testing insulation resistance of rotating machines |
15:4029 Guide for testing three phase induction motors )
[S: 4729 Rotating electrical machines, vibratien of, Measurement and
evaluation of
1S:4691 Degree of protection provided by enclosures for rotating
electrical machinery
15:7572 Guide for testing single-phase ac motors
15:2148 Flame proof enclosure for electrical apparatus
BS:4999(Part-51) Noise levels
Galvanizing
15-209 Zinc Ingot
15-26269 Recommended Practice for Hot-Dip galvanizing on iren and steel
15-2633 Methods for testing unifoermity of coating of zinc coated articles
ASTM-A-123 Specification for zinc (Hot Galavanizing) Coatings, on products
Fabricated from rolled, pressed and forged steel shapes, plates,
bars and strips
ASTM-A-121-77 Zinc-coated (Galvanized) steel barbed wire
Painting
15-6005 Code of practice for phosphating of iron and steel
ANSI-Z551 Gray finishes for industrial apparatus and equipment
'SSPEC | Steel structure painting council
Fire protection system
- Fire protection manual issued by tariff advisory com mittee (TAC)
of India
HORIZONTAL CENTRIFUGAL PUMPS
15:1520 Horizontal centrifugal pumps for ctear, cold and fresh water
15:9137 Code for acceptance test for centrifugal & axial pumps
15:5120 Technical requirement - Rotodynamic special purpose pumps
API-610 Centrifugal pumps for general services
| Hydraulic [nstitutes Standards o
Technical Specification: GTR Page 13 of 23 (Annexure-C)
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CODES ' TITLE

B5:599 Methods of testing pumps

PTC-82 Power Test Codes - Centrifugal pumps

DIESEL ENGINES

[S:10000 Methaods of tests for internal combustion engines

[S:10002 Specihcaﬁnn for performance requirements for constant speed
compression ignition engines for general purposes (above 20
kw)

B5:5514 The performance of reciprocating compression ignition [Diesel)
engines, utilizing liquid fuel only, for general purposes

1S0:3046 Reciprocating internal combustion engines performance

15:554 Dimensions for pipe threads where pressure tight jolnts are
required on threads

ASME Power Test Code Internal combustion engine PTC-17

= Codes of Diesel Engine Manufacturer's Association, USA
PIPING VALVES & SPECIALITIES

15:636 Non percolating flexible fire-fighting delivery hose
15:638 Sheet rubber jointing and rubber inserting jointing
15:778 Gun metal gate, globe and check valves for general purpose
1S:780 Sluice valves for water works purposes (50 to 300 mm)
15:901 Couplings, double male and double female instantaneous pattern
for fire fighting
15:902 Suction hose couplings for fire-fighting purposes
15:903 Fire hose delivery couplings branch pipe nozzles and nozzle
spanner
15:1538 Cast iron fittings for pressure pipes for water, gas and sewage
15:1903 Ball valve (horizontal plunger type) including floats for water
supply purposes
15:2062 SF for weldable structural steel
15:2379 Colour Code for the identification of pipelines
15:2643 Dimensions of pipe threads for fastening purposes
15:2685 Code of Practice for selection, installation and maintenance of
sluice valves
15:2906 Sluice valves for water-works purposes (350 to 1200 mm size)
15:3582 Basket strainers for fire-fighting purposes {cylindrical type)
15:3589 Electrically welded steel pipes for water, gas and sewage (150 to
2000 mm nominal diameter)
[5:4038 Foot valves for water works purposes
15:4927 Unlined flax canvas hose for fire fghting
15:5290 Landing valves {internal hydrant)
15:5312 (Part-1) ‘iv;mg check type reflex {non-return) valves
15:5306 T Code of practice for fire extinguishing installations and

[ equipment on premises

lechnical Specification: GTR Page 14 af 23 [ Annexure-L)
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CODES
Part-I

ANNEXURE-C

TITLE

Part-Il
B5:5150

Sprinkler systems

Specification for cast iron gate valves

MOTORS & ANNUNCIATION PANELS

1S:325 Three phase induction motors
15:900 Code of practice for installation and maintenance of induction
motors
15:996 Single phase small AC and universal electric motors |
15:1231 Dimensions of three phase foot mounted induction motors 1
15:2148 Flame proof enclosure of electrical apparatus
15:2223 Dimensions of flange mounted AC induction motors 1
182253 o Designations for types of construction and mounting
arrangements of rotating electrical machines
| 1S5:2254 Dimensions of vertical shaft motors for pumps ]
1S:3202 Code of practice for climate proofing of electrical equipment ]
15:4029 Guide for testing three phase induction motors
1S:4691 I_)egree of protection provided by enclosure for rotating electrical
machinery
1S:4722 Rotating electrical machines
[ 15:4729 Measurement and evaluation of vibration of rotating electrical
machines
15:5572 Classification of hazardous areas for electrical
(Part-[) installations (Areas having gases and vapours)
15:6362 Designation of methods of cooling for rotating electrical
machines
15:6381 Construction and testing of electrical apparatus with type of
protection ‘e’
1S:7816 Guide for testing insulation for rotating machine )
15:4064 Air break switches

[EC DOCUMENT 2
{(Control Office) 432

Three Phase Induction Motor

VDE 0530 Part1/66

Three Phase Induction Motor

15:9224 (Part-11)

HRC Fuses

15:6875 Push 8utton and Control Switches

15:694 PVC Insulated cables

1S5:1248 Indicating instruments

15:375 Auxiliary wiring & busbar markings )
15:2147 Degree of protection

1S:5 7 Colour Relay and timers

15:2959 Contactors

PG Test Procedures

Technicai Specilication: GTR
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ANNEXURE-C

CODES TITLE B |

NFPA-13 Standard for the installation of sprinkler system _ B

NFPA-15 Standard for water spray fixed system for the fire protection |

NFPA-12A Standard for Halong 1301 Fire Extinguishing System I

MFPA-72E Standard on Automatic Fire Detectors

- Fire Protection Manual by TAC (Latest Edition)

NEPA-12 | Standard on Carbon dioxide extinguisher systems |

15:3034 Fire of ind Lls-tr_zaliuildlng |

- E-IecrngenemﬁFlg_anE distributing stations code of practice

15:287H CO2 (Carbon dioxide] Type Extinguisher n |

15:2171 DE [(Dry Chemical Powder) type i

15:940 Pressurised Water Type

D.G. SET

15:10002 Specification for performance requirements for constant speed
caompression ignition (diesel engine) for general purposes

15:10000 Method of tests for internal combustion engines

15:4722 Rotating electrical machines-specification

15:12063 Degree of protection provided by enclosures

1S:12065 Permissible limit of noise levels for rotating electrical machines

- Indian Explosive Act 1932

Steel structures

I5-228 (1992)

Method of Chemical Analysis of pig iron, cast iron and plain
carbon and low alloy steels.

[5-B02 (P1 to 3)

Code of practice for use of structural steel in overhead
transmission line towers

15-806 Code of practice for use of steel tubes in general building
construction
[5-B04 Dimensions for hot rolled steel heam, column channel and angle
sections
1S-B14 Covered electrodes for manual arc welding of carhon of carbon
manganese steel
15-816 Code of Practice for use of metal arc welding for general
construction in Mild steel
IS-817 Code of practice for training and testing of metal arc welders.

Part 1: Manual Metal arc welding

IS-B75 (P1 to P4)

Code of practice for design loads (other than earthquake) for
huildings and structures

15-1161

Steel tubes for structural purposes

185-1182

Recommended practice for radiographic examination of fusion
welded butt joints in steel plates

1S-1363 (P1 to P3)

Hexagonal head baolts, screws & nuts of products grade C

15-1364

Hexagon head bolts, screws and nuts of product grades A and B

15-1367 (F1 to P18)

| Technical supply condition for threaded steel fasteners

Techmical Specification. GTR
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ANNEXURE-C

CODES TITLE -

i5-1599 Methods for bend test

15-1608 Method for tensile testing of steel products B

[5-1893 Criteria for earthquake resistant design of structures

[5-1978 Line Pipe

1S-2062 | Steel for general structural purposes

15-2595 Code of practice for Radiographic testing

15-3063 Single coil rectangular section spring washers for bolts, nuts and
SCrews

15-3664 Code of practice for ultrasonic pulse echo testing by contact and
immersion methods

15-7205 Safety code for erection of structural steel work

[5-9595 Recommendations for metal arc welding of carbon and carbon
manganese steels

ANSI-B18.2.1 Inch series square and Hexagonal bolts and screws

ANSI-B18.2.2 Square and hexagonal nuts

ANSI-GB.14 | Round head bolts

ASTM-A6 Specification for General Requirements for rolled steel plates,
shapes, sheet piling and bars of structural use

ASTM-A36 Specifications of structural steel

ASTM-A47 Specification for malleable iron castings

ASTM-A143 Practice for safeguarding against embilement of Hot Galvanized
structural steel products and procedure for detaching
embrilement

ASTM-A242 Specification for high strength low alloy structural steel

ASTM-AZE3 Specification for low and intermediate tensile strength carbon

. steel plates of structural quality

ASTM-A394 Specification for Galvanized steel transmission tower bolts and
nuts

ASTM-441 Specification for High strength low alloy structural manganese
vanadium steel

ASTM-A572 Specification for High strength low alloy colombium-Vanadium
steel of structural quality

AWS D1-0 Code for wetding in building construction welding inspection

AWS D1-1 Structural welding code

AlsSC American institute of steel construction

NEMA-CG1 Manufactured graphite electrodes

Piping and pressure vessels

'15-1239 (Part 1 and 2)

Mild steel tubes, tubulars and other wrought steel fittings

15 -3589

Seamless Electrically welded steel pipes for water, gas and
sewage

Steel pipe flanges

Buoiler and pressure vessel code

Technical Specilication: GTR
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CODES TITLE

ASTM-ATZ20 Speciﬁcatinm]:;r pipe steel, black and hot dipped, zinc-coated
[Galvanized) welded and seamless steel pipe for ordinary use

ASTM-AS3 Specification for pipe, steel, black, and hot-dipped, zinc coated
welded and seamless

ASTM-AT06 Seamless carbon steel pipe for high temperature service

ASTM-AZB4 Low and intermediate tensile strength carbon-silicon steel plates
for machine parts and general construction

ASTM-AZ34 Pipe fittings of wrought carbon steel and alloy steel for moderate
and elevated temperatures

ASTM-5181 Specification for forgings, carbon steel for general purpose piping

ASTM-AT0S Forgings, carbon steel for piping components

ASTM-A307 Carbon steel externally threated standard fasteners

ASTM-A193 Alloy steel and stainless steel bolting materials for high
temperature service

ASTM-A345 Flat rolled electrical steel for magnetic applications

ASTM-A197 Cupola malleable iron

ANSI-B2.1 Pipe threads [Except dry seal)

ANSI-B16.1 Cast iron pipe flangesand glanged fitting, Class 25, 125, 250 and
HOO

ANSI-B16.1 Malleable iron threaded fittings, class 150 and 300

ANSI-B16.5 Pipe langes and flanged fittings, steel nickel alloy and other
special alloys

ANSI-B16.9 Factory-made wrought steel butt welding fittings

ANSI-B16.11 Forged steel fittings, socket-welding and threaded

ANSI-B16.14 Ferrous pipe plug, bushinps and locknuts with piple threads

ANSI-B16.25 Butt welding ends

ANSI-B18.11 Fire hose couplings screw thread

ANSI-B1B.21 Inch series square and hexagonal bolts and screws

ANSI-B1B.2.2 Square and hexagonal nuts T

N5I-B18.21.1 Lock washers

ANSI-B1B.21.2

Plain washers

ANSI-B31.1 Power piping
ANSI-B36.10 Welded and seamless wrought steel pipe
ANSI-B369 Stainless steel pipe

Other civil works standards

15-269 33 grade ordinary portland cement

1S2721 Galvanized steel chain link fence fabric

15-278 Galvanized steel barbed wire for fencing

[5-383 Coarse and fine aggregates from natural sources for concrete

[5-432 (P1 and P2)

Mild steel and medium tensile steel bars and hard-dawn steel
wire for concrete reinforcement

Technical Specification. GTR
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ANNEXURE-C
| CODES T TITLE ]
15-456 Code of practice for plain and reinforced concrete I
IS-516 Method of test for strength of concrete
15-800 Code of practice for general construction in steel
1S-8B06 Steel tubes for structural purposes T
1S-1172 Basic reqhirements for water supply, drainage and sanitation il
| 15-1199 a Methods of sampling and analysis of concrete
I5-1566 Hard-dawn steel wire fabric for concrete reinforcement
1S-1742 Code of Practice for Building drainage
[S-1785 Plain hard-drawn steel wire for pre-stressed concrete -
[5-1786 Higﬁ-_sa*éagjcﬁae_formeﬁte_el Bars and wires for concrete
reinforcement
[S-1811 | Methods of sampling Foundry sands
1S-1893 Criteria for earthquake resistant design of structures
[S-2062 Steel for general structural purposes
15-2064 Selection, installation and maintenance of sanitary appliances-
code of practices
15-2065 Code of practice for water supply in buildings
15-2090 High tension steel bars used in pre-stressed concrete
15-2140 Standard Galvanized steel wire for fencing
1§-2470 (P1 & P2) Code of practice for installation of septic tanks
15-2514 Concrete vibrating tables
[5-2645 Integral cement waterproofing compounds
IS-3025 (Part 1 to Methods of sampling and test (Physical and chemical) for water
Part 48) and waste water
[5-4091 Code of practice for design and construction of foundations for
transmission line towers and poles
[S-4111 (Part 1to P5) Code of practice for ancillary structures in sewerage system )
[5-4990 Plywood for concrete shutteriog work
[S-5600 Sewage and drainage pumps
National building code of India 1970
USBRE1Z o Earth Manual by United States Department of the interior Bureau |
of Reclamation
| ASTM-A392-B1 Zinc/Coated steel chain link fence fabric
ASTM-D1557-80 test for moisture-density relation of soils using 10-1b (4.5 kg)
rame land 18-in. (457 mm) Drop
ASTM-D1586(1967) Penetration Test and Split-Barrel Sampling of Soils
ASTM-D2049-69 Test Method for Relative Density of Cohesionless Soils
ASTM-D2435 Test method for Unconsolidated, (1982) '
Undrained Strengths of Cohesive Soils in Triaxial Compression ‘
BS-5075 Specification for accelerating Part | Admixtures, Retarding ‘
| Admixtu_res and Water Reducing Admixtures -
Technical Specification: GTR Page 19 0f 23 (Annexure-C)
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CODES TITLE o
CPWD Latest CPWD specifications o

ACSR MOOSE CONDUCTOR -

15:6745 Methods for Determination of

BS:443-1969 Mass of zinc coating an zine

coated Iron and Steel Articles

15:8263 Methaods for Radio Interference
|EC:437-1973 Teston High Voltage Insulators

NEMA:107-1964

CISPR

15:209, B5:3436-1961 Zinc Ingot

[5:398 Part - V Alumipum Conductors for Overhead Transmission Purposes

[EC:209-1966

BS:215({Part-11},
|EC:209-1966

Aluminium Conductors galvanized steel reinforced extra high
voltage (400 kV and above)

15:1778, BS:1559-1949

Reels and Drums for Bare Conductors

15:1521, 150 /RB9-1959

Method for Tensile Testing of steel wire

15:2629

Recommended practice for Hot dip Galvanising on Iron and Steel

152633

Method for Testing Uniformity of coating of zinc Coated Articles

15:4826/
| ASTMA-472-729

Hot i:]ip galvanised coatings on round steel wires

| GALVANISED STEEL EARTHWIRE

15:1521, 150 /R:89-1959

Method for Tensile Testing of Steel Wire

15:1778

Reels and Drums for Bare Conductors

15:2629 Recommended practice for Hot Dip Galvanising on Iron and Steel
15:2633 Methaods for testing Uniformity of Coating of Zinc Coated Articles
15:4826/ ASTM: Hot dip Galvanised Coatings on Round Steel Wires

A475-T2a

B5:443-1969

| 15:6745/ B5:443-1969

Methad for Determination of mass of Zinc Coating on Zine coated
Iron-and Steel Articles.

15:209/ BS:3463-1961

Zinec ingot

15:398 (Pt | to P5:1992)/
B5:215 (Part-11

Aluminum Conductors for overhead transmission purposes

Lighting Fixtures and Accessories

15:1913 General and safety requirements for electric lighting fittings
[5:35249 Water proof electric lighting fittings
15:4012 Dust proof electric lighting fittings
15:4013 Dust tight proof electric lighting fittings
15:10322 industrial lighting fittings with metal reflectors
15:10322 Industrial lighting fittings with plastic reflectors
15:2206 Well glass lighting fittings for use under ground in mines (non-

Technical Specification: GTR
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[ CODES ' | TITLE )
flameproof type)
15:10322 Specification for flood light — ===
15:10322 Specification for decorative lighting outfits
1S:10322 Lumninaries for street lighting
1S:2418 Tubular fluorescent lamps
159900 High pressure mercury vapour lamps
15:1258 ‘ Specification for Bayonet lamp fluorescent lamp
15:3323 Bi-pinlamp holder tubular fluorescent iamps
1S:1534 Ballasts for use in fluorescent hgh]n_gﬁt‘tlr}gs
(Part-1)
15:1569 Capacitors for use in fluorescent lighting fittings
1§:2215 Starters for fluorescent lamps -
5:3324 Holders for starters for tubular fluorescent lamps -
15:418 GLS lamps
1S:3553 ] Watertighteiectric?ttin_h;s
[15:2713 Tubular steel poles o o
15:280 MS wire for general engg. Purposes
Conduits, Accessories and Junction Boxes B
15:9537 Rigid steel conduits for electrical wiring
15:3480 Flexible steel conduits for electrical wiring
15:2667 Fittings for rigid steel conduits for electrical wiring
15:3837 Accessories for rigid steel conduits for electrical wiring
15:4649 Adaptors for flexible steel conduits B
15:5133 Steel and Cast Iron Boxes o
15:2629 Hot dip galvanising of Iron & Steel
ﬁghting Panels
15:13947 | LV Switchgear and Contfol_g_eai*-(-P—art 1to5) |
15:8828 Circuit breakers for over current protection for house held and
similar installations
[18:5 o Ready mix paints |
15:2551 o Danger notice plates
18:2705 Current transformers o
15:9224 HRC Cartridge fuse links for voltage above 650V(Part-2)
15:5082 Wrought aluminium and Al. alloys, bars, rods, tubes and sections
for electrical purposes
15:8623 Factory built Assemblies of Switchgear and Control Gear for
voltages upto and including 1000V AC and 1200V DC
15:1248 Direct Acting electrical indicating instruments
Electrical Installation
15:1293 3 pin plug -
1$:371 Two to three ceiling roses o
Technical Specification: GTR Page 21 of 23 (Annexure-C)
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WL o
| CODES TITLE
[ 153854 Switches for domestic and similar purposes
[5:5216 Guide for safety pruceduﬁ:s and practices in electrical work
15:732 Code of practice for electrical wiring installation {system voltage
not exceeding 650 Volts.)
15:3043 Code of practice for earthing
15:3646 Code of practice of interior illumination part 1 & 11|
15:1944 Code of practice for lighting of public through fares
15:5571 Guide for selection of electrical equipment for hazardous areas I
15:800 Code of practice for use of structural steel in general building
construction
152633 Methods of Testing unifermity of coating on zinc coated articles
15:6005 Code of practice for phosphating iron and steel
INDIAN ELECTRICITY ACT
INDIAN ELECTRICITY RULES
LT SWITCHGEAR

15:8623 (Part-1)

Specification for low voltage switchgear and control gear
assemblies

15:13947 (Part-1)

Specification for low voltage switchgear and contral gear, Part 1
General Rules

1S:13947 (part-2)

Specification for low voltage switchgear and control gear, Part 2
circuit breakers

15:13947 (part-3)

Specification for low voltage switchgear and control gear. Part 3
Switches, Disconnectors, Switch-disconnectors and fuse
combination units

15:13947 (part-4)

Specification for low voltage switchgear and control gear.
Part 4 Contactors and motors starters

15:13947 (part-5)

Specification for low voltage switchgear and control gear.
Part 5 Control-circuit devices and switching elements

15:13947 (part-6)

Sﬁzciﬁr:atian for low voltage switchgear and control gear.
Part 6 Multiple function switching devices

15:13947 (part-7)

Specification for low voltage switchgear and control gear.
Part 7 Ancillary equipments

15:12063 Degree of protection provided by enclosures
15:2705 Current Transformers
15:3156 Voltage Transformers
15:3231 Electrical relays for power system protection
1S:1248 Electrical indicating instruments
[15:722 AC Electricity meters
IS:5578 ‘Guide for Marking of insulated conductors of apparatus terminals 1

[5:13703 [part 1)

Low voltage fuses for voltage not exceeding 1000V AC or 1500V
DC Part 1 General Requirements

[5:13703 (part 2]

L -+

Low voltage fuses for voltage not exceeding 1000V AC or 1500V
DC Part 2 Fuses for use of authorized persons

Techmical Specification: GTR
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ANNEXURE-C
CODES TITLE B
1S:6005 Code of practice of phosphating iron and steel -
I1S:5082 Wrought Aluminum and Aluminum alloys for electrical purposes
15:2633 Hot dip galvanising
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Section-3

L

COMPREHENSIVE LIST OF DRAWINGS

SL. NO. DRAWINGS/DOCUMENTS TITLE CATEGORY
1.00 | SUBSTATION LAYOUT DRAWINGS
1.01 Single Line Diagram of substation A
102 | Electrical layout (plan & section] drawing | A
1.03 Dverall General Arrangement drawing A
1.04 | Structure loading diagram cum layout drawing A
1.05 D5LP Layout drawing A
1.06 | Switchyard Foundation layout drawing . A
1.07 Erection Key Diagram (plan & section) & Erection Bill of quantity A
1.08 Indoor Cable trench layout drawing B A
1.09 | Outdoor Cable trench layout drawing - ) A
1.10 | Buried cable trench layout drawing o 2B A
1.11 Lighting Fixture & conduit layout - Control room huilding A_j R
1.12 | Lighting Fixture & conduit layout - FFPH building o A/R
1.13 Lighting Fixture & conduit layout - Transit camp (if applicable) AJR
114 | Lighting Fixture & conduit layout - Switchyard /Street s __ AR
1.15 | Lighting Fixture & conduit layout - Switchyard panel room A/R
| 115 | Earthing layout - Control Room building A
| 116 | Earthmat layout - Qutdoor Switchyard area A il
1.17 | Layout drawing for gravel and fence A
1.18 | Switchyard Road & drain layout drawing A
1.19 Layout drawing of Visual Monitoring System A
120 SLD of LT AC/D{ systems A
1.21 LT switchgear room -Panel layout A
1.22 Fire Fighting Piping layout in the switchyard A
123 Firle ;:_rrul:e::tlnn zf}rstem [Hydrant system & Extinguishers) for Control room 2
building, GIS Building & FFPH building etc _
124 HVW spray system #rawings (plan, elevation, side view, isometric view and A
pylon support location details)
1.25 NIFPS drawings A
126 E{rf_: detection & Alarm system for Control room building, GIS Building & A
Switchyard panel room
1.27 | Panel layout in Control room building A
1.28 Layout drawing for LT station A
1.29 Switchyard Panel room - Panel layout A
1.30 | Power cable termination schedule R
131 Control cable termination schedule R
Applicable for GIS
137 Gas_Systr:m Line Diagram [GAS S5LD) indicating compartment details & T
Weight )
1.33 | G15 Layout drawing including outdoor GIB (Plan & Section) A —
1.34 Layout drawing of UHF sensors for PD Measurement A
1.35 | GIS bullding - Layout drawing A
136 | GIS Building — Lighting Fixture & conduit layout A
137 | GIS Building - Layout drawing of Ventilation System A
Technical Specification: GTR Page 1 of 9 { Annexure-E)

CUENGG/SPEC/GTR (Rev. Noo-14, Jan' 1) PAGE 58



SECTION-GENERAL TECHNICAL REQUIREMENTS (GTR)

Saction-3

ANNEXURE-E
COMPREHENSIVE LIST OF DRAWINGS
1.38 | GIS Building (Panel Room) - Air Conditioning system layout drawing A
139 IS Building - Indoor cable trench Layout drawing A
=
2.00 DESIGN CALCULATION
_2m DSLP Calculation B A
2,02 Sag Tension & Short Circuit Force Calculation (if applicable) R
| 2.03 | Lighting system design calculation (if applicable) R
}_2.04 Earthing system design calculation (if applicable) R
2.05 Battery/Charger sizing calculation (if applicable) o R
| 206 Hydraulic calculations for Fire protection system R
2.07 | AC & Ventitation calculation for GIS Building (if applicable) - R
2.08 | EOT crane sizing for GIS building_ | R
3.00 GAS INSULATED SWITCHGEAR
3.01 Design Review document along with all supporting documents A
3.02 Guaranteed Technical Particular (GTP) A
3.03 Components GA drawing for CB, D5, ES, GIB, CT, VT, Spacers, Bushings etc. A
3.04 Schematics for CB, DS,ES, CT, VT etc. (Except for LCC) A
3.05 Type Test Reports for GIS Equipments A
3.06 Detailed drawing of Bus Extension Module
3.07 Foundation plan for GIS (Including Loading Data) A
3.08 Platform Arrangement R
3.09 Name Plates o R
3.10 GA & Schematic drawings of Local Control Cabinets {LCC) A
311 GA & Schematic drawings of overhead crane A
312 Earthing layout inside GIS building R
3.13 Catalogues for - - R
a) SF6 gas leakage detector
b) SF6 gas filling & evacuation plant
c) SF6 gas Analyser
d} On line partial discharge monitoring system B
3.14 List of Mandatory spares - A
3.15 List of Special Tools & Tackles A
316 Instruction Manual including catalogue of sensors R
4.00 AUTOTRANSFORMER
4.01 Design Review A
4.02 Guaranteed Technical Particulars A
4.03 Outline General Arrangement Drawing with Bill of material (OGA parts list) A
4.04 Foundation Plan A
4.05 Over Fluxing withstand duration curve R
4.06 Hysteresis Characteristics & specific loss vs flux density curve of iron core R
4.07 General Arrangement & Control Schematic of OLTC along with write-up =5
4.08 GGeneral Arrangement & Control Schematic of Marshalling Box, Common A
Marshalling Box and Cooler control cubicle along with write-up
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SECTION-GENERAL TECHNICAL REQUIREMENTS (GTR)

ANNEXURE-E
COMPREHENSIVE LIST OF DRAWINGS
4.09 | General Arrangement & Control Schematic of Digital RTCC relay and cubicle A
4,10 [nterconnection diagram of Drive Mechanism Box, Marshalling Bax, A
Common Marshalling Box & Digital RTCC.
4.11 SCADA communication interface of online monitoring equipment A
412 | Transport Drawing - R
4.13 Technical Particulars of Online DGA, Drying system, FO system A
414 Gutline and control schematic of NIFPS a A
415 GA & GTP of bushings A
416 Earthing Arrangement Drawing (Internal & External) A
417 | Drawing of Aircell, Conservator & Radiator A
4.18 Conservator & Tank 0il filling procedure plate R
419 | Magnetizing Characteristics of bushings CT R
4,20 Raring and Diagram plate A
421 il flow Diagram R
422 | Valve Schedule plate drawing A
4.23 | GA of Twin-Bi directional roller A
4.24 Instruction Manual R
4.25 | Type Test Report A
5.00 REACTOR
5.01 Design Review A
_ﬁ_uz'_ Guaranteed Technical Particulars A
5.03 Outline General Arrangement Drawing with Bill of material (OGA parts list) A
5.04 Foundation Plan A
505 | General Arrangement & Control Schematic of Marshalling Box, Common A
i Marshalling Box along with write-up
S5.06 | SCADA communication interface of online monitoring equipment A
5.07 | Transport Drawing R
| 508 | Technical Particulars of Online DGA, Drying system, FO system A
509 | Outline and control schematic of NIFPS A
5.10 | GA & GTF of bushings A
5.11 Earthing Arrangement Drawing (Internal & External) A
5.12 Drawing of Aircell, Conservator & Radiator R
513 | Conservator & Tank 0il filling procedure plate R
5.14 Magnetization characteristics of Reactor Core and bushing CTs R
5.15 Hysteresis Characteristics & specific loss vs flux density curve ofiron core R
516 | Rating and diagram plate A
517 | Voltage Ampere curve for Reactor [t}
518 | Valve Schedule plate drawing A
519 | GA of Twin bi-directional roller A
520 [nstruction Manual R
5.21 Type test Report A
__6.00 | NEUTRAL GROUNDING REACTOR (NGR) B
a) AIR CORE TYPE NGR
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SECTION-GENERAL TECHNICAL REQUIREMENTS (GTR)

COMPREHENSIVE LIST OF DRAWINGS
6.01 Design Review Document A
6.02 General Technical Particulars . A
6.03 General Arrangement Drawing with BOM . 1 A
6.04 Main Coil Lifting Details R
6.05 Foundation Detail Drawing R
6.06 Main Coil & Insulator Assembly Drawing A
6.07 Terminal Detail Drawing ] A
6.08 Rating & Diagram Plate A
6.09 Transport Drawing - | R
6.10 NGR Pedestal Drawing I A
b) OIL FILLED TYPE NGR
6.11 | Design Review Document A
6.12 General Technical Particulars PR I . e
6.13 General Arrangement Drawing with BOM A
6.14 Foundation Detail Drawing R
6.15 Combined Foundation of Reactor, NGR and LA A
6.16 Rating & Diagram Plate A
6.17 Transport Drawing R
6.18 Control Schematic A
7.00 CIRCUIT BREAKER
7.01 GA drawing of SF6 CB A
7.02 GTP A
7.03 OGA drawing of control unit A
704 0GA drawing of support insulator, interrupter insulator, PIR chamber i I_R
) insulator, grading capacitor insulator (as applicable) £

7.05 Support structure & foundation plan drawing A
7.06 Schematic drawings/Wiring diagrams A
7.07 Rating and name plate drawing - A
7.08 SF6 gas connection diagram R
7.09 Schematic diagram of operating mechanism R
7.10 GA drawing, GTP & Type Test Reports of Controlled Switching Device A
7.11 | Terminal pad and corona rings R
7.12 Sectional view of interrupter R
7.13 Type Test Reports A
7.14 Instruction Manual R
8.00 ISOLATOR
B.01 | GA drawing of Isolator with/without earth switch 1 A

| 802 GTP - A
8.03 Contact blade assembly (main & earth switch) R
8.04 | Terminal pad & hinge contacts R

" 805 | GA of MOM - main switch R
8.06 | Schematic & wiring drawing for main switch R
8.07 Name plate - details A
8.08 GA of terminal pad B A
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ANNEXURE-E
COMPREHENSIVE LIST OF DRAWINGS
8.09 | GA of post insulator for isolator R
B.10 Type Test Report A
811 | Instruction Manual R
9.00 INSTRUMENT TRANSFORMER [CT/CVT/IVT)
9.01 | General Arrangement A
9.02 | GTP A
a.03 Sectional view R
9.04 | Sec. terminal box GA R
9.05 | Wiring drawing of |B incl. interpole R
9.06 | Terminal pads A
9.07 | Schematic & rating plate R
9.08 | Porcelain insulator R
9.09 | Corona ring R
9.10 Type Test Reports A
9.11 | Instruction Manual R
10.00 | SURGE ARRESTER
10.01 | GA of Surge Arrester A
10.02 GTP A
10.03 | Porcelain/ Polymer insulator R
10.04 | Cross sectional view R
10,05 | Arrestor and unit name plate A
10.06 | Corona & Grading rings R
10,07 | Insulating base / surge counter detail R
| 10.08 | Outline drawing of surge counter R
10,09 | Circuit diagram of surge counter R
10,10 | GA drawing of Zn0 element R
10.11 | Line terminal bracket with corona rings R
10.12 | Drawing showing pressure relief arra_igzmen t. R
10.13 | Type Test Report A
10014 | Instruction Manual i
 11.00 | BUS POST INSULATOR
11.01 | GA drawing & GTP A
11.02 | Type Test Reports A
12.00 | Marshalling Box, Junction Boxes
12.01 | GA drawings A
12.02 | Schematic drawings A
12.03 | Type Test Reports A
13.00 | CONDUCTOR, AL. TUBE & GS EARTH WIRE
13.01 | Type Test Reports (if applicable) A
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ANNEXURE-E
COMPREHENSIVE LIST OF DRAWINGS

14.00 | DISC INSULATOR )
1401 | GA drawing & GTP A
14.02 | Type Test Reports A
15.00 | LONG ROD POLYMER INSULATOR
1501 | GA drawing & GTP A B
15.02 | Type Test Reports A
16.00 | INSULATOR STRING(S} WITH HARDWARE ASSEMBLY
16.01 | GA drawing & GTP 1A
16.02 | Component drawings R
16.03 | Type Test Reports A
17.00 | CLAMPS & CONNECTORS
17.01 | GA Drawings A
17.02 ‘ Type Test Reports A
18.00 | HORN GAP FUSE_ _"_ ) 1

| 18.01 | GAdrawing & GTP A
18.02 | Type Test Reports A
19.60 | BATTERY AND BATTERY CHARGER
19.01 | GA drawing & GTP of Battery Bank A
19.02 | GA drawing, GTP & Schematic Drawings of Battery Charger A
19.03 | Type Test Reports of Battery & Charger A

_20.00 | ILLUMINATION ) '
20.01 | GTP/Catalogue of fittings/fixtures cxsn A \
20.02 | GA drawing of lighting poles/posts A
20.03 | GA drawing of Junction box A
20.04 | GA drawing of street lighting panel/outdoor/indoor lighting panel A

_20.05 | GAdrawing of Receptacles A
20.06 | Schematic drawing of panel/LDBs to fixtures R

| 21.00 | LTSWITCHGEAR
21.01 | SLD, GA & Schematic drawings of MSB A

| 21.02 | SLD, GA & Schematic drawings of ACDB A

| 21.[#3 SLD, GA & Schematic drawings of 220V DCDB B A _
21.04 | SLD, GA & Schematic drawings of 48V DCDB A !
21.05 | SLD, GA & Schematic drawings of MLDB A |
21.06 | SLD, GA & Schematic drawings of ELDB A

. 21.07 | Type Test Reports B A
21.08 | Instruction Manual R
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SECTION-GENERAL TECHNICAL REQUIREMENTS (GTR}

COMPREHENSIVE LIST OF DRAWINGS

22.00 | HT POWER CABLES _
22.01 | GTP & Catalogue A

22.02 | Type Test Reports A

_23.00 | POWER & CONTROL CABLES

23,01 | Type Test Repc—rfs for control cables A

23,02 | Type Test Reports for power cables A

CONTROL AND RELAY PANELS & SUBSTATION AUTOMATION SYSTEM

2400 1 6AS), VISUAL MONITORING SYSTEM (VMS)

2401 | GTP for all protection relays, Travelling Wave Fault Locator, SAS Equipment A
94.02 Type Test Reports of all protection relays, Travelling Wave Fault Locator & A/R
" | SASIEDs /

24.03 | GA and schematic drgs. for :-
a) Relay and protection panels for all type of line(s) A |
b) Relay and protection panels for all type transformer(s) including tertiary A
loading
Relay and protection panels for bus /line reactor(s) (switchable & non-
) ) A
switchable as applicable)
d) Relay and protection panels for tie bay(s) A
e) | Relay and protection panels for TBC bay(s) A
f) Relay and protection panels for BC bay(s) A
g} Relay and protection panels for Bus Sectionaliser bay(s) A
h] Busbar protection panel (s) A
i) Breaker relay panel(s) A
il Interface panel A
24.04 | SAS Architecture A
24.05 | Relay Settings A
24.06 | GTP/Catalogue of VMS equipment - A/R
24.07 | GTP/Caralogue of Camera AR
24.08 | VMS architecture drawing A
_ 24.09 | Technical Literature and 0&M manuals R

' 25.00 | PLCC EQUIPMENTS

25.01 | GTP/Drawings for PLCC Carrier Equipment

2502 | GTP/Drawings for Wave traps

2503 | GTP/Drawings Coupling device

25.04 | Digital/ Analog Protection coupler

25.06 | GTP/Drawing of HF cable
25.07 | Type Test Reports of PLCC equipment
25.08 | Testing & maintenance equipments

25,09 | Frequency Planning

A/R
A
A
A
25.05 | SNR calculation (if applicable) R
A
A
R
A
R

| 2510 Technii_'g] literature and O&M Manuals
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ANNEXURE-E
COMPREHENSIVE LIST OF DRAWINGS
26.00 | DGSET B B -
26.01 | GTP A
L 26.02 arawmgs/'manuals - A
27.00 | AIR CONDITIONING & VENTILATION SYSTEM -
27.01 | Drawings/GTP/Catalogues A
27.02 | A/C sizing calculation A
28.00 | LT TRANSFORMER - |
28.01 | GTP A
28.02 | Drawings - o A
28.03 | Type Test Reports _ A
[
29.00 | FIRE PROTECTION SYSTEM n
29.01 | Fire Fighting Annunciation & control panels A
29.02 | GA and Schematic for LCP for deluge valve operation A
29.03 | Hydraulic calculations for BVW spray network R
29.04 | Drawing for deluge valve housing A
29.05 | GTP & drawings for strainers (Y type & basket strainer} . A
29.06 | Drawing of valve pit details A
29.07 | System write-up with various settings A
26.08 GTP & drawing for gate valve, check valve, solenoid valve, outdoor hydrant x
L valve
29.09 | GTP & catalogue for deluge valve, spray nozzles & projectors A
29.10 | GTP & catalogue for quatrzoid bulb detector A
29.11 | GTP & drawing for pressure switch, pressure gauge A
29.12 | GTPfor G.I. & M.S. pipes & pipe accessories A
29.13 | Any other drawing/document required for completion of work A/R
CONTROL ROOM BUILDING / TRANSIT CAMP /FFPH BUILDING/ K
30.00 | SWITCHAYRD PANEL ROOM/INDOOR HT SWITCHGEAR A
ROOM/TOWNSHIP BUILDINGS (AS applicable) |
| 30.01 | Architectural drawing - |
a} Plan, section & elevation
)] Doors & windows schedule
30.02 | Building design calculation (if applicable)
30.03 | Civil Construction design/drawings
31.00 | DRAWING FOR GIS BUILDING (If applicable) A
31.01 | Architectural drawing
a) Plan, section & elevation
b) Doors & windows schedule N S| i
3102 | GIS building superstructure drawings & design calculation o
31.03 | Civil Construction design/drawings

Technical Specification: GTR

C/ENGG/SPEC/GTR (Rev. No-14, Jan'17) - PAGE 65

Page 8 of 9 { Annexure-E)



Secton-3

scope of work, the same shall not be referred to.

ANNEXURE-E
COMPREHENSIVE LIST OF DRAWINGS
3104 | GIS Equipment foundation inside GIS building .
I . —
| 32.00 | Switchyard Civil Construction Drawings (as applicable) A
a) Tower Foundation
b} Equipment Foundation
c) Transformer foundation
d) Reactor foundation
e} Road construction including culverts, rail cum road
- Switchyard fencing & Gate |
LBl Cable trench section 1
h) Drain section —
) Rain harvesting
il Boundary wall J
k] DG set foundation ]
1) LT transformer foundation Il
m) Car Parking Shed/Security Room |
n) | Outdoor GIB foundation
0} Outdoor 5f6/Asr bushing foundation
pl BMEK/ Lighting pole foundation
i) Fire Wall
T} Drawing of contour levels
s} Drawing of Formation levels
t) Soil Investigation Report
u) Any other foundation inside switchyard
33.00 DESIGN, FABRICATION & PROTO CORRECTED DRAWINGS OF ALL A/R
: TYPES OF TOWERS & BEAMS
34,00 DESIGN, FABRICATION DRAWINGS FOR EQUIPMENT SUPPORT A/R ]
. STRUCTURES 4
35.00 | MISCELLANEOUS CIVIL DRGS AR
LEGEND:- A - for Approval; R- for Record
NOTES:-
1. In case any additional drawings/documents are required, the same shall also be
submitted during execution of the contract.
2. In case, some drawings as mentioned in the above list are not applicable for the
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SECTION-GENERAL TECHNICAL REQUIREMENTS [(GTR)

MQP & INSPECTION LEVEL REQUIREMENT

Seclion-3

Si. itern / Equipment Requirement of Inspection
No. MQP/ITP/FAT Level
1A Transformer /Reactor Yes 1V
1B Circuit Breakers Yes v
2 Current transformer Yes 1V
3 Capacitive voltage transformers/Potential Yes v
transformer
4 Isolators Yes IV
5 Lightening Arrestors Yes Il
6 Line Trap Yes HI
7 Control & Relay Panels Yes m
B Power Cables Yes 1l
9 Control Cables Yes 1!
10 LT Switchgear & ACD8/DCDB/MLDB/ELDB/ Yes 11
Lighting Panels
11 Fire protection system
11-A Panels, Deluge valve, Hydro pneumatic tank. No 111
11-B Strainers, extinguishers, MS/GI pipes, Pumps, No I
motors, air compressor, and other valves,
Diesel Engines
11-C Others No l
12 insulator [Disc, Long Rod, Selid Core) Yes IV
13 Conductor Yes v
14 Clamps & Connecters (including equipment Yes 11
connectors}
15 Junction Box / Lighting Switch Boards / Bay No I
MB/Telecom Equipment Cabinet
16 Cable lugs No ]
17 Lighting Fixtures ,Lamps & fans No ]
18 Switches No ]
19 Conduits No !
20 Lighting Poles No I
21 MS/Gl /PVC Pipes for cable trenches and No I
lighting
22 Hume Pipes No 1
E] Galvanized Cable trays No !
24 MS/ Gl Flat and earthing material No (I
25 MS Round for Earthmat (40mm dia) No I
26 Lighting Earthwire No !
27 Aluminium Tube & Busbar materials No 11
28 Qutdoor Receptacle No [
29 Nut / Bolts / Spring Washers (Gr 5.6/5) No 1
30 LT Transformer Yes 111
31 Battery No 11
32 Battery Charger Yes 1!
Fechmical Specitication: GTR = P e 1 of 3 (Ann.-\ul.-f(n_
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Seclion.d

Sl Item / Equipment equirement of Inspection
No. . MM&?}‘ETHF&T Level
33 D. . Set No 1
34 Split A.C/window A.C. No |
35 Substation Automation system Mo Il
36 Telephone wires Nao l
37 Telephone sockets Nao 1
38 Aluminium ladder No l
39 Occupancy sensors for control of lighting No 1
40 Sub Station Structure (lattice/pipe type) Yes i
41 HG fuse No Il
42 PLCC equipment Viz PLCC Terminal ,Carrier Yes 1]

equipment, Protection Coupler, Coupling

Device but excluding EPAX / HF Cable/ SDH

Equipment
43 HF Cable / GPS Clock No 1
44 EPAR No |
45 Cable Glands / Joints /Clamps/ Termination Na I
46 Video Monitoring System No 1
47 Controller for switching No v
48 Solar based street lighting pole including solar No i1

panel as per technical specification
49 Event Logger No 11
50 Lighting transformers Yes 11
51 String Hardware Yes v
52 Test Equipment No | *
53 G5 Earthwire | Yes v
54 | Oil Storage Tank | Ves il
a5 Insulating Oil | No 111
56 Flow sensitive conservator isolation valve | No I+
57 On-Line insulating oil drying system | No I+
58 On line DGA & Moisture Analyzer | No T
59 WAMS-(PMU & Accessories) Yes i1
&0 FO Cahle | Yes 1
61 Re-rollers of MS/HT Angle Section and 1 Yes v

galvanized tower parts.
62 Hardware fittings & Earthwire Accessories Yes v
63 OPGW & H/W Yes 11
G Bolts & Nuts Grup to 5.6/5 Yes 11
65 Bolts & Nutsof Gr 8.8 /8 Yes v
B6 D-shackle/ Hanger / Links Yes v
67 Danger Plate /Phase Plate / Number Plate / No l

Circuit plate
68 Pipe Type & Counter Poise Earthing Na 1
69 Spring Washer No 1l
70 ACD & Barbed wire for ACD/RBird guard Mo Il
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SECTION-GENERAL TECHNICAL REQUIREMENTS (GTR)

Section-3

Annexure-G
Sl Item / Equipment Requirement of Inspection
No. MQP/ITP/FAT Level
71 Span Marker & Obstruction Light No (Il
72 GIS including spares Yes v
73 GIS Bus Duct Yes v
74 GIS Bushing Yes v
75 SF6 Gas processing Unit No I
76 Partial Discharge Monitoring System No Il
77 STATCOM including Valve, valve base Yes v
electronics, DC capacitor, series reactor and all
accessories
78 Mechanically switched Reactor bank (3-ph) Yes v
including all accessories (MSR Branches)
80 Mechanically switched Capacitor bank (3-ph) Yes v
including all accessories (MSC Branches)
81 Pass Harmonic filters Yes v
82 Valve cooling system Yes 111
FODP including pigtail No 1l
Radio link Telecom Yes 1l
Hardware Fittings for Fibre Optic approach Yes m
cable
SDH Equipments (ADM), PDH, Primary Yes v
Multiplexer
Drop & Insert Multiplexer Yes 1\
DACS Yes v
Main Distribution Frame No |
HDPE Pipe No it
NMS, TMN Yes v
Synchronization Equipment No Level-1
93 HT Capacitor Yes v
94 PLC Capacitor Yes I
95 48V DCPS Yes I
56 Nitrogen Injection system Yes 1
97 Foundation/Anchor bolts Yes 1
98 EOT crane/Lift No I
99 Optical Signal Column No I
100 Maintenance Platform No Il
101 Spark Gap Yes Ul
102 Thyristor Valve Yes I
103 DC current & voltage measuring device ITP (1
104 Furniture No l
Note:
*  MICC for test and measuring equipment shall be issued only after actual
verification/demonstration of satisfactory performance at site.
** Though level-2 items, CIP can be issued also on review of T(Cs and visual
inspection of these items.
Technical \pc»illulli-m?Cﬁ S Page 3 of 3 (Annexure-G)
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Saction-3
SECTION - (SE)
SWITCHYARD ERECTION

ANNEX C1

CORONA AND RADIO INTERFERENCE VOLTAGE (RIV) TEST

1. General

Unless otherwise stipulated, all equipment together with its associated connectors,
where applicable, shall be tested for external corona both by observing the voltage
level for the extinction of visible corona under falling power frequency voltage and by
measurement of radio interference voltage (RIV),

2. Test Levels:

The test voltage levels for measurement of external RIV and for corona extinction
voltage are listed under the relevant clauses of the specification.

3. Test Methods for RIV:

31 RIV tests shall be made according to measuring circuit as per International Special-
Committee on Radio Interference (CISPR) Publication 16-1{1993) Parl -1. The
measuring circuit shall preferably be tuned to frequency with 10% of 0.5 Mhz but
other frequencies in the range of 0.5 MHz to 2 MHz may be used, the measuring
frequency being recorded. The results shall be in microvolts.

32 Alternatively, RIV tests shall be in accordance with NEMA standard Publication No.
107-1964, except otherwise noted herein.

33 In measurement of, RIV, lemporary additional external corona shielding may be
provided. In measurements of BRIV only standard fittings of identical type supplied
with the equipment and a simulation of the connections as used in the actual
installation will be permitted in the vicinily within 3.5 meters of terminals.

3.4 Ambient noise shall be measured before and after each series of tests to ensure
that there is no variation in ambient noise level. |f variation is present, the lowest
ambient noise level will form basis for the measurements., RIV levels shall be
measured at increasing and decreasing voltages of 85%, 100% and 110% of the
specified RIV test voltage for all equipment unless otherwise specified. The
specified RIV test voltage for 765KV, 400kV, 220kV is listed in the detailed
specification together with maximum permissible RIV level in microvolts.

35 The metering instruments shall be as per CISPR recommendation or eguivalent
device so long as it has been used by other testing authorities,

26 The RIYV measurement may be made with a noise meter. A calibration procedure of
the frequency 1o which noise meter shall be tuned shall establish the ratio of voltage
al the high voltage terminal to voltage read by noisel meler,

e Test Methods for Visible Corona [applicable for 400kV and above]

The purpose of this test is to determine the corona extinction voltage of apparatus,
connectors ete, The test shall be carried out in the same manner as RIV test
described above with the exception that RIV measurements are not required during
test and a search technique shall be used near the onset and extinction voltage,
when the test voltage is raised and lowered to determine their precise values. The
test voltage shall be raised to 110% of RIV test voltage and maintained there for five
minutes. In case corona inception does nol take place at 110%, test shall be
stopped, otherwise test shall be continued and the voltage will then be decreased
slowly until all visible corona disappears. The procedure shall be repeated at least 4
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4.1

4.2

4.3

4.4

ANNEX C1

SECTION - (SE)
SWITCHYARD ERECTION

times with corona inception and extinction voltage recorded each time. The corona
extinction voltage for purposes of determining compliance with the specification shail
be the lowest of the four values at which visible corona (negative or positive polarity)
disappears. Photographs with laboratory in complete darkness shall be taken under
test conditions, at all voltage steps ie. 85%, 100%, and 110%. Additional
photographs shall be taken at corona inception and extinction voliages. At least two
views shall be photographed in each case using Panchromatic film with an ASA
daylight rating of 400 with an exposure of two minutes at a lens aperture of /5.6 or
equivalent. The photographic process shall be such that prints are available for
inspection and comparison with conditions as determined from direct observation.
Photographs shall be taken from above and below the level of connector so as to
show corona on bushing, insulators and all parts of energised connectors. The
photographs shall be framed such that test object essentially, fills the frame with no
cut-off.

In case corona inception does not take place at 110%. voltage shalt not be
increased further and corona extinction voltage shall be considered adequate.

The test shall be recorded on each photograph. Additional photograph shall be
taken from each camera position with lights on to show the relative position of test
object to facilitate precise corona focation from the photographic evidence.

In addition to photographs of the test object preferably four photegraphs shall be
taken of the complete test assembly showing relative positions of all the test
equipment and test obhjects. These four photographs shall be taken from four points
equally spaced around the test arrangement to show its features from all sides.
Drawings of the laboratory and test set up locations shall be provided to indicate
camera positions and angles. The precise location of camera shall be approved by
Purchaser's inspector, after determining the best camera locations by trial
energisation of test object at a voltage which results in corona.

The test to determine the visible corona extinction voltage need not be carried out
simultanecusly with test to determine RIV levels.

However, both test shall be carried out with the same test set up and as little time
duration between tests as possible. No modification on treatment of the sample
between tests will be allowed. Simultaneous RIV and visible corona extinction
voltage testing may be permitted at the discretion of Purchaser's inspector if, in his
opinion, it will not prejudice other test.

Test Records:

In addition to the information previously mentioned and the requirements specified
as per CISPR or NEMA 107-1964 the following data shall be included in test report:

a) Background noise before and after test.
b)  Detailed procedure of application of test voltage.
c) Measurements of RIV levels expressed in micro volts at each level.

d) Results and observations with regard to location and type of interference
sources detected at each step.

e) Test voltage shall be recorded when measured RIV passes through 100
microvolts in each direction.

1) Onset and extinction of visual corona for each of the four tests required shall
be recorded.
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