
5) Package 5: Existing Gas Pipeline Relocation 
a) Construction works of Relocation for Existing Gas Pipeline (around 4.5 km long). 

 

This Contract aims to construct the system/equipment described in above Package 2 for the 
construction of Substation and related 230 kV Transmission Line.   

Scope of Supply of Plant and Installation Services and Works 

The scope of supply of Plant and Installation Services to be covered by the Contract shall include the 
designing, manufacturing, testing before shipment, finishing, protective coating where specified, 
packing for export, insuring, inspecting before shipping, shipping and transport to the port of destination, 
landing, customs clearance, transport from the port of destination to the Site, unloading at the Site, 
storing, hauling to installation position, installation, site test, pre-commissioning, commissioning for 
verification of guaranteed value and remedying defects of the following plant, but not limited to, 
including the supply of special tools, testing equipment and spare parts and consumable materials. The 
civil work, building works and training of the Employer’s staff are also included in the scope under the 
Contract. 

1.2.1 230 kV Transmission Line  

Two LILO of the transmission line to be supplied and constructed under this Contract includes but is not 
limited to the following main components: 

 Construction of two temporary by-pass lines using ERS towers, demolition all when 
complete the transmission line: Removing of the existing tower no.75. 

 Construction of two new double circuit angle lattice steel towers (named 75A, 75B) 
under the route of existing transmission line and one new four circuit lattice steel 
terminal tower (named 75C). 

 Conducting of two LILO from the existing transmission line to proposed 230/33kV 
Substation using three above new towers (75A, 75B, 75C) with Twin ACSR Mallard 
conductor per phase and 7x4.00steel earthwire and 7x4.00 steel earthwire equivalent 
OPGW. 

 Conducting necessary adjustments of on neighboring tower (if necessary). 
The Contractor can propose another construction method, with or without ERS tower; the new 
construction method should be approved by the Employer and the Licensee (PGCB/NLDC). 

1.2.2 2x120/140 MVA - 230/33kV SUBSTATION 

The scope of the construction of the new substation includes but is not limited to the supply, installation, 
and commissioning of a new one 230/33kV substation with two 2 x 120/140MVA transformers; The new 
substation comprises the following main components:  

 Complete 230kV Indoor double busbar GIS consisting of four transmission line bays, 
two section bays, one coupler bay, two transformer bays, two bus voltage modules. 

 Two 230/33 kV, 120/140 MVA Main Transformers with On Load Tap Changer (OLTC) 

 Two 33/0.4 kV – 300kVA Station Transformers 

 Surge arresters 

 Complete 33kV Indoor double busbar GIS consisting of sixteen outgoing line bays, two 



transformer incomer bays, bus section, two bus coupler, two VT bays, two outgoing 
bays to auxiliary transformers 

 Control, Protection and Substation automation system (SAS) as well as metering 
system for two stations (230kV and 33kV respectively) 

 LV AC and DC distribution systems for two stations (230kV and 33kV respectively) 

 Fiber Optic Multiplexer Equipment for Protection and Communication, 

 Digital Fault and Disturbance Recorder (DFDR) 

 Civil works associated with GIS buildings, equipment, and other facilities. 

 Fire protection, grounding system 

 Other ancillary system. 

 Spare parts 

 Training of Employer’s Staff 

 

1.2.3 Training of Employer’s Staff 

The Contractor shall provide the trainings of the Employer’s staff: 

 Manufacturer’s Country 
 Employer’s Country (at site) 

1.2.4 Civil Works 

The civil works for this project consist of the following portions: 

 Ground works including all necessary excavations 
 Foundation work for Substation Structures  
 Foundation work for Substation Transformers including ducts around equipment 
 Foundation work for Transmission Line Towers 
 Foundation work for buildings 
 Cable trenches 
 Related civil works in the substation yard area and in the buildings 
 Related civil works in the Transmission Line Tower locations 
 Road and Parking 

1.2.5 Building Works  

The Contractor shall include in the Scope of Works the complete Architectural and Engineering (A&E) 
design, construction, and commissioning of the following operations buildings: 

a) 230kV Building 
b) 33kV Building 
c) Guard House 

The complete A&E design for each building shall include the following building design disciplines: 

 Architectural 
 Structural 



 Mechanical 
 Electrical 
 Plumbing/Sanitary 
 Fire protection system 
 Electronics and Communications 
 Air Conditioning 

 

1.2.5.1 230kV Building 

The 230kV Building shall be designed and constructed. This 230kV Building shall have the following 
spaces/rooms to make the operations smooth and efficient: 

 230kV GIS Room with overhead crane 
 Technical Room 
 AHU Room 
 Control Room 
 Battery Room 
 Electrical Room 
 Telecom Room 
 Manager’s Office 
 Meeting Room 
 Office 
 Staff Lounge and Dining Area with Pantry 
 Prayer Room with Ablution fountains for male and female 
 Toilets facilities for male and female with PWD toilet 
 Storage Room 
 Ancillary Spaces for lift 

1.2.5.2 33kV Building 

The 33kV Building shall be designed and constructed. This 33kV Building shall have the following 
spaces/rooms to make the operations smooth and efficient: 

 33kV GIS Room 
 Battery Room 
 Capacitor Room 
 AC / DC Room 
 Control Room 
 Manager’s office 
 Toilets facilities for male and female with PWD toilet 
 Storage Room 

1.2.5.3 Guard House 

The Guard House shall be designed and constructed for the 230kV area and the 33kV area, 
respectively. It shall have the following spaces / rooms: 

 Guard’s Station 
 Toilet Facilities with Lockers 



1.2.6 Preparation, Installation and Removal of the Employer’s Engineers’ Site Office 

Temporary site office for the Employer’s Engineer, his inspectors and the supervision consultant of the 
Employer shall be provided near to Contractor’s site office. This site office, complete with furnishings, 
fittings, access roads and hard standings shall be established at early stage of the site construction and 
removed after project completion. The following facilities shall be furnished with the office. 

(1) Wi-Fi Facilities 
(2) Lighting, Outlet for power supply 
(3) Copier for A3 size with worktable 
(4) Air Conditioner 
(5) Kitchen, Refrigerator, Microwave, Potable Water Station 
(6) Storage space and shelves for documents and drawings with lighting and air conditioner 
(7) Well furnished toilet with wash basin 
(8) Changing room with locker for ten (10) personnel 
(9) At least one executive desk, one executive chair and two visitor chair for each office 
(10) Meeting room or meeting space for ten (10) personnel with table and chair 
(11) PD office shall be well furnished as per standard requirements. 
(12) The approximate room size shall be as follows: 

 

Room Description Minimum Room Size (sft) 

PD office 300 

Accounts office 100 

Employer’s Engineer office 200 

Meeting room 200 

Consultant office 200 

Kitchen 75 

Toilet (3nos) 125 

Changing room 50 

Storage space 100 
 

The Particular of the Employer’s Engineers’  site office shall be as follows; 

 This office shall be protected against weather, dust, insects, noise and other nuisance to the 
satisfaction of the Employer’s Engineer . 

 The office shall be located in a position with access roads approved by the Employer’s 
Engineers’ . 

 Before construction, the contractor shall prepare an architectural plan of the proposed Site Office 
incorporating requirements of the employer and get it approved by the Employer’s Engineer. 

 The Contractor shall provide required number of furniture of design, standard and finish approved 
by the Employer’s Engineer. The crockeries, tea sets, glass sets, door & window curtain shall 
have to be provided. 

 Necessary cleaning, washing, dusting of rooms and toilets shall be done by the Contractor by 
engaging his own personnel. 



 The Contractor shall provide electricity, water, firefighting extinguishers, internet connection 
system capacity having more than 10 persons and lighting, ceiling fans, Air Conditioners of 
required number and capacity to the satisfaction of the Employer’s Engineer and the toilets shall 
be with tiles, wash basin, shower, high commode, and pan including water supply and sewerage 
facilities. The required number of electric bulb, ceiling fans, calling bells and electric power points 
etc. including IPS or standby generator of required number and capacity for emergency power 
supply shall be provided. 

 The Contractor shall provide required office equipment/consumables like staplers, punches, pens 
& pencils, files, papers etc. 

 The Contractor shall provide first aid box, safety helmet, etc. as per requirement by the 
Employer’s Engineer . 

 The Contractor will arrange necessary security of the office, engage office peon and cleaner, etc. 

 All cost relating to the water and power supply for the site office shall be included in the 
Contractor’s scope. 

1.3 The Works to be Undertaken by Other Contractors 

The Contractor shall cooperate with the Employer and other Contractors to ensure the satisfactory 
completion of the Project as a whole. 

Main works provided by other Contractors are as follows. 

1.3.1.1.1 Land development by Package-1 Contractor 
Land development for the substation will be completed prior to the Commencement Date. The 
land development for other SEZ area may be continued after the Commencement Date of the 
Project. 

1.3.1.1.2 Construction of SEZ infrastructure and tenants 
Construction of SEZ infrastructure and tenants will continue after the Commencement Date of 
the Project. 

  



 

1.5 Training and Inspection 

The Contract Price shall include all costs of training & inspection of Employers and the instruction of staff 
on-site for the following. All local and foreign training and their remuneration shall be arranged as per 
entitlement of govt. officials and govt. laws by order of the Chairman of BEZA.  

(a)   International Training 

The following engineers nominated by the Employer shall be provided with training at a Manufacturers’ 
premises /factory as follows. The final schedule with contents shall be finalized during execution stage. 

SL 
NO. 

Description (a) 
No. of 

Engineer 
Duration 
(weeks) 

1. 
HV GIS Substation & Equipment Design, Testing and MRE (as 
per IEC) 

03 02 

2. Protection & Substation Automation System 03 02 

 

(b)   Pre-shipment Inspection: 

The engineers nominated by the Employer shall participate in the inspection and witnessing of FAT (factory 
acceptance tests) at manufacturers' works as  as per entitlement of govt. officials and govt. laws by order of 
the Chairman of BEZA. 

No. of visit and duration shall be fixed by ITP (Inspection Test Plan) submitted by Manufacturer and 
approved by PGCB. ITP shall include Type test, Routine test, Special test and Site test. 

SL 

No. 
Description (b) 

No. of 

Engineer 

No. of Visit & Duration 

(excluding travelling time) 

1. Transformer 02  
1 visit: 

- 1 visit for 230/33kV Tr.: 10 days  

2. GIS 02  

2 visits: 

- 1 visit for 230kV GIS: 7 days  

- 1 visit for 33kV GIS: 7 days 

3. 
Control, protection & 

SAS 
02 

1 visit: 

-1 visit for 230kV Control, protection & SAS: 7 days  

 

During factory witnessing the following sample rate of the tested Equipment shall be applied: 

All transformer shall be factory tested in front of Employer’s Engineers. 

For GIS, at least one from each type of bay, such as Bus Coupler bay, Transformer bay, Line bay, Cable 
bay (if any), Bus PT bay shall be tested. 



For CRP, at least one from each type of relay, such as Busbar protection relay, Transformer protection 
relay, Line protection relay, Cable protection relay (if any) shall be tested. 

For SAS, point-to-point communication, Relay communication protocol (PRP, HSR, RSTP etc. if applicable) 
test, inter-operability test (if applicable) shall be performed. 

(c)   Local Training 

On-site instruction/training by the manufacturer’s engineer on operations and maintenance 

SL 
No. 

Description (c2) 
No. of 

Engineer 
Duration 

(working days) 

1. HV GIS switchgear 10 06 

2. Protection & Substation automation system 10 06 

3. Utility Communication 10 06 

 

The Contractor shall be responsible for bearing all costs for the trainees and inspectors (for item (a) & (b)), 
including air fares, accommodation, meal, healthcare, transportation, visa fees etc. The remuneration 
should be arranged as per entitlement of the Govt. officials/Govt. laws by order of the Chairman of BEZA. 
The air ticket class shall be Economy class. The Employer's engineer attending the Pre-shipment 
inspection (as mentioned in item no. b) shall be provided with the same facilities as per remuneration of 
the Govt. officials and Govt. laws by order of the Chairman of BEZA. For on-site instruction training, (item 
no. c), the contractor shall not be responsible for any costs for trainees and the aforementioned onsite 
trainings shall have to be arranged at any Substation’s respective local Grid Circle or GMD area with the 
consultation of Superintending Engineer, Grid Circle. 

Due to any unavoidable circumstances, if any pre-shipment inspection can’t be witnessed by the 
engineers nominated by the Employer, such inspection may be witnessed by any 3rd party inspector 
nominated by the Employer, or may not be witnessed by the employer’s representatives. In such case, the 
contract price shall be adjusted in accordance with the relevant contract provisions. 

Note: The Contractor shall have to submit the Schedule of each Training & FAT and take approval from 
the Employer prior to each Training & FAT. The International training shall have to be arranged within one 
(1) year from the date of contract signing. 

 

1.5.1   Training Contents  

The minimum requirements for different trains are described here. The final schedule with contents shall be 
finalized during execution stage 

a)   HV GIS Substation & Equipment Design and Testing (as per IEC) 

SL Topics Contents 

1. GIS Substation 
Design 

1. Layout design of GIS Substation upto 800kV  
2. Insulation coordination including PSCAD for EMTP 



SL Topics Contents 

3. Selection of Continuous & Short circuit current rating of series equipment 
4. Selection of Protection Scheme & SAS Protocol 
5. Different Calculations: DSLP Calculation, switchyard & Building, CT-PT 
sizing, DC System Design, Earthing design for GIS Switchyard, Conductor 
sizing for Bus & cable sizing, Cantilever strength Sizing, Lighting Design for 
Indoor & Outdoor, LVAC system Design including HVAC Design  
6.GIS Design (Bus, Encloser, CT, PT, DS, ES, FES, LCP, Wiring, Jointing, 
PD monitoring, Voltage & pressure co-ordination, temperature limit, 
accessories etc.) 
7. Maintenance, Repair and Extension of GIS maintaining required service 
continuity 
8. Testing as per IEC 

2. Circuit Breaker 
design  

1. Selection of CB arc extinction principle including PIR & CSD 
2. Operating mechanism Design 
3. Arcing chamber design for EHV (400kV & above) 
4. Arcing Contact design  
5. Testing as per IEC 

3. Lightning 
Arrester Design  

1. Design of ZnO Block for HV to EHV, Design of Energy Absorption 
Capability, Selection of Voltage rating & current rating, Design of housing, 
Design of LA 
2. Testing as per IEC 

4. MRE 1. Design of MRE for O&M 
2. Erection and QC  

 

b)   Utility Communication & SAS 

SL Topics Contents 

1. Utility 
Communication 

1. Basic Architecture: 
a)  ADM 
b)  SDH/SONET & PDH 

2. Use of Boosters 
3. Network management Server 
4. Fiber Optic Technology - Utility Perspective 
5. PLCC in Utility – Digital & Analog 
6. Testing & Commissioning as per IEC: Pros & Cons - Routine, Design & 
Special test 

2. SAS 1. SCADA & Protocols 
2. Protection Schemes 

a)  Line Distance Protection/Line Differential Protection 
b)  Transformer & Busbar Protection 
c)  Other Protection 

3. Substation Automation as per IEC 61850 
a)  PRP 
b)  HSR 



SL Topics Contents 

c)  RSTP 
4. Interlock scheme 

a) Hardware  
b) Software 
 

5. Panel, Wiring & Testing  
6. Fault Recorder  

a) Acquisition  
b) I/O selection 
c) other design 
d) Data Analysis software & Testing 

 

 

e)    Protection & Substation automation system 

SL Topics Contents 

1. Line 
Impedence  
Protection 

1. Basic principles of impedance protection 
2. Zones of impedance protection 
3. Zone 1 extension scheme 
4. Mho and Quadrilateral characteristics  
5. Zone reach calculation (ph-ph and ph-ground) 
6. Load encroachment area: basics, setting calculation and testing 
7. Power swing detection: basics, setting calculation and testing  
8. Pole slip protection: basics, setting calculation and testing 
9. Fuse failure detection: basics, setting calculation and testing 
10. Switch on to fault: basics, setting calculation and testing 
11. Communication aided schemes, their advantages and disadvantages: 

a. Direct transfer trip 
b. Permissive under-reach transfer trip 
c. Permissive over-reach transfer trip 
d. Current reversal guard logic 
e. Weak-end infeed condition 
f. CB echo logic 
g. Blocking and unblocking schemes 

12. Testing of various functions 

2. Auto-reclosing 1. Application of auto-reclosing 
a. Dead time 
b. Reclaim time 
c. Single shot or multi shot 

2. Operation features and cycles of auto-reclose 
3. Auto-reclose lock-out 
4. Auto-reclosing of HV distribution networks 
5. Factors influencing HV auto-reclosing scheme 



SL Topics Contents 

6. Auto-reclosing of EHV transmission lines 
7. High-speed auto-reclosing of EHV system 
8. Single phase auto-reclosing 
9. High-speed auto-reclosing of lines employing distance schemes 
10. Delayed auto-reclosing of EHV system 
11. Auto-reclose schemes 
12. Master and follower auto-reclosing 
13. Setting calculation 
14. Testing 

3. Line 
Differential 
Protection 

1. Line differential protections principles 
2. Biased differential characteristics 
3. Harmonics component blocking 
4. Differential stability with Open CT, CT saturation and external faults 
5. Unrestrained differential tripping 
6. Negative sequence differential protection 
7. Communication principles of line differential protection 
8. High impedance line differential protection 
9. Additional line differential protections: 

a. Phase to phase current variation 
b. Zero sequence current variation 

4. Current 
Protection 

1. Over-current and earth-fault protection: Time based characteristics 
a. Directional 
b. Non-directional 

2. Relay co-ordination procedure 
3. Breaker failure protection 
4. Stub protection 
5. Broken conductor check: basics, setting calculation and testing 
6. Communication aided scheme for earth-fault protection 
7. Over current and earth fault setting calculation for various types of networks 
8. Testing of different functions 

5. Transformer 
Protection 

1. Types of faults in transformer 
2. Magnetizing inrush of transformer 
3. Thermal protection 

a. Oil temperature monitoring 
b. Winding temperature monitoring 

4. Transformer differential protection 
5. CT requirement for differential proteciton 
6. Biased differential characteristics 
7. Harmonics component blocking 
8. Filtering zero sequence components 
9. Differential stability with open CT, CT saturation, magnetizing inrush and 

external fault 
10. Negative sequence differential protection 
11. High impedance differential protection 



SL Topics Contents 

a. Ratio correction 
b. Phase compensation 
c. Zero sequence elimination 

12. Restricted earth-fault protection for different types of transformers: 
a. Low impedance 
b. High impedance 

i. Current operated 
ii. Voltage operated 

13. Fault current calculation for different types of transformers in different types 
of faults 

14. Auto transformer protection 
15. Earthing transformer protection 
16. Overfluxing protection 
17. Oil and Gas protection: 

a. Pressure relief device 
b. Buchholz protection 
c. Sudden pressure rise protection 

18. Neutral displacement detection 
19. Balanced earth fault 
20. Sensitive earth fault 
21. Setting calculation for different protections 
22. Transformer testing procedures 
23. Testing procedures of all protection functions 

6. Busbar 
Protection 

1. Types of busbar faults 
2. Protection requirements 

a. Speed 
b. Stability 
c. Zone coverage 

3. Types of busbar protection 
4. Different bus arrangements and their protection schemes 
5. Principles of bus differential protection 
6. Biased characteristics of bus differential protection 
7. CT requirements and location for bus differential protection 
8. High impedance differential protection 

a. Principle 
b. Stability 
c. Setting calculation 

9. Low impedance differential protection 
a. Principle  
b. Stability 
c. Setting calculation 

10. Secondary circuit supervision 
11. Stability for open CT, CT saturation, Disconnector switch movement 
12. External and internal fault discrimination 



SL Topics Contents 

a. Amplitude measurement 
b. Phase angle comparison  

13. Discriminating and check features 
14. Numerical busbar protection relays 

a. Types 
b. Principles 
c. Communication principles 

7. Fault 
Calculation 

1. Different Types of faults 
2. Symmetrical component analysis of three phase network 
3. Positive, negative and zero sequence network of different faults 
4. Fault equations of different faults 
5. Current and voltage distribution of network due to fault 
6. Current distribution of different types of transformers due to different types 

of faults 
7. Effect of earth fault in different types of earthed systems 
8. Sequence equivalent circuits of different types of transformers 
9. Fault current calculation of different types of networks 

8. Protective 
Relays 

1. Brief introduction, description and overview of each supplied protective 
relay. 

2. Setting calculation guidelines of all protection functions including examples 
for each supplied protective relay. 

3. Procedure of parameterization of supplied relays 
4. Testing procedure of the supplied relays 
5. Comprehensive handling procedure of engineering software 

9. SAS 1. Basic concept 
2. Description of the architecture 
3. Operation and Maintenance procedure 
4. Procedure of Troubleshooting 
5. Procedure of Engineering 
6. Procedure of reporting 

 

For each Training, Trainers shall have a minimum of 10 years of experience in the related fields. The 
trainers shall be from a reputed International training Organization. For Transformer & HV substation 
training, the trainer shall be an experience of at least 230kV Substation & transformer design experience 
for at least 10 years. The CV of proposed trainers shall be submitted to employer & taken approval during 
execution. If the proposed trainer does not meet the minimum requirement mentioned here, the Employer 
shall preserve the right to ask the contractor to change the trainer as per requirement. 
 

 

 



SCHEDULE A 
 

(SCHEDULES OF REQUIREMENTS) 

 

The equipment/plant to be designed, supplied, installed, tested & commissioned shall be as stipulated in bid specification, shown 

in bid drawings (Volume 2 of 3) and other technical requirements as described in volume 2 of 3 (Substation Part), volume 2 of 3 

(Transmission Line Part) and volume 3 of 3 of bidding documents. 

 

For detail description of supply & works, price schedules shall be read in conjunction with schedule of requirements (schedule-

A), bid specification and technical requirements. The detail scope of plant, which shall have to be designed, supplied, installed, 

tested & commissioned, are as follows: 

 

 

Two LILO of the transmission line to be supplied and constructed under this Contract includes but is not 
limited to the following main components: 

 Construction of two temporary by-pass lines using ERS towers, demolition all when 
complete the transmission line: Removing of the existing tower no.75. 

 Construction of two new double circuit angle lattice steel towers (named 75A, 75B) 
under the route of existing transmission line and one new four circuit lattice steel 
terminal tower (named 75C). 

 Conducting of two LILO from the existing transmission line to proposed 230/33kV 
Substation using three above new towers (75A, 75B, 75C) with Twin ACSR Mallard 
conductor per phase and 7x4.00steel earthwire and 7x4.00 steel earthwire equivalent 
OPGW. 

 

Detail requirements are also mentioned in Price Schedule. 

 

Item 
No. 

 Description of Equipment Requirement Unit Quantity 

2A Power Transformers and Auxiliary Transformer     

2A1 

230/34.5 kV, 120/140 MVA (ONAN/ONAF), Dyn1 three phase 
outdoor type transformer with OLTC, and RTCC Panel including 
transformer tap changer control, fan control & AVR. Direct Hot 
Spot Temperature measurement facility using fiber optic shall be 
available. 

The Transformer shall have CTs of the following specification:   
 

Item 

No 
Requirements 

HV 

BCT 

245kV, 800-400A, 50kA/3s single phase, 3-core, current 

transformer with cores as follows: 

- 800-400/1 A, 30VA, Class 5P20 (all 3 phases) 

- 800-400/1 A, 30VA, Class 5P20 (all 3 phases) 

Set 2 

Section I. Line In and Line Out (LILO) of 230 kV Transmission Line  

Section II. The 230/33kV Substation (part 1/2) - 230kV Station 



Item 
No. 

 Description of Equipment Requirement Unit Quantity 

- To WTI (B-Ф) (ratio, burden & class will be as 
per manufacturer’s design) 

Actual CT burden shall be determined by CT sizing 

calculation during execution stage 

LV 

BCT 

36kV, 3200-2400A, 40kA/3s, single phase, 4-core, current 

transformer with cores as follows: 

- 3200-2400/1 A, 30VA, Class 5P20 (all 3 
phases) 

- 3200-24001 A, 30VA, Class 5P20 (all 3 phases) 

- To WTI (B-Ф) (ratio, burden & class will be as 
per manufacturer’s design)   

- To AVR (C-Ф) (ratio, burden & class will be as 
per manufacturer’s design) 

Actual CT burden shall be determined by CT sizing 

calculation during execution stage 

NCT 

36kV, 3200-2400A, 40kA/3s, single phase, 2-core, current 

transformer with cores as follows:  

- 3200-24001 A, 30VA, Class 5P20  

- 3200-24001 A, 30VA, Class 5P20  

Actual CT burden shall be determined by CT sizing 

calculation during execution stage   
 

2A2 
On-line Dissolved Gas (multi-gas) & Moisture Analyzer system 
for transformers. 

Set 2 

2A3 

33/0.415 kV, 300kVA, Dyn1, three phase outdoor type 
transformer and BCT with off-load tap changer, associated 
outdoor neutral CTs and steel support structures including all 
necessary connections. 

Set 1 

 

 

2B1 
245kV double busbar with sections, Indoor Gas Insulated 
Switchgear (GIS)  

    

1. 

245kV GIS Line Feeder Bays, each comprises with: Set 4 

i. 
245kV, 4000A, 50kA/3s, single/three phase enclosure 
double busbar 

Lot 1 

ii. 

245kV, 4000A, 50kA/3s, three phase, single pole 
operation Circuit Breaker complete with spring-stored 
energy  operating mechanism 

Set 1 

iii. 

245kV, 4000A, 50kA/3s, three phase busbar 
Disconnector with earth switch, complete with motor 
operating mechanism 

Set 1 

iv. 
245kV, 4000A, 50kA/3s, three phase busbar 
Disconnector, complete with motor operating mechanism 

Set 1 

v. 
245kV, 4000A, 50kA/3s three phase line Disconnector 
complete with motor operating mechanism 

Set 1 

vi. 
245kV, 50kA/3s three phase earthing switch complete 
with motor operating mechanism 

Set 1 



vii. 

245kV, 50kA/3s, three pole, make proof (high speed) 
type earthing switch complete with motor operating 
mechanism 

Set 1 

viii. 

245kV, 4000-2000A, 50kA/3s, single phase, 3-core, 
current transformer with cores as follows: 
       - 4000-2000/1 A, 30VA, Class 5P20 
       - 4000-2000/1 A, 30VA, Class 5P20 
       - 4000-2000/1 A, 30VA, Class 5P20 
Actual CT burden shall be determined by CT sizing 
calculation during execution stage (Please refer to single 
line diagram) 

No. 03 

ix. 

245kV, 4000-2000A, 50kA/3s, single phase, 2-core, 

current transformer with cores as follows:   

- 4000-2000/1 A, 15VA, Class 0.2S  

- 4000-2000/1 A, 30VA, Class 5P20 
Actual CT burden shall be determined by CT sizing 
calculation during execution stage (Please refer to single 
line diagram) 

No. 03 

 x. 

245kV single phase inductive voltage transformer with 
windings as follows:  

- 230,000/√3:110/√3:110/√3: 110/√3 V, 
30VA/30VA/30VA, Class 3P/3P/0.2  

Actual VT burden shall be determined by VT sizing 
calculation during execution stage. Each VT connection 
shall have separate externally hand operable isolating 
link with auxiliary contacts for status. 

No. 3 

xi. 
Single phase GIS-to-Air bushing with all accessories for 
Line 

No. 3 

xii. Local Control Cubicle Set 1 

xiii. 

Complete Set of miscellaneous items required for safe 
and efficient operation of the switchgear, terminal 
arrangements for GIB (GIL), busbar end covers or link to 
adjacent switchgear panel, cables, metal support 
structure, grounding, etc. as appropriate 

Lot 1 

xiv.  Partial Discharge monitoring internal sensor Lot 1 

2. 

245kV GIS Auto Transformer Feeder Bays, each 
comprises with: 

Set 2 

i 
245kV, 4000A, 50kA/3s, single/three phase Enclosure 
double busbar 

Lot 1 

ii 
245kV, 2000A, 50kA/3s, three phase, gang operated 
Circuit Breaker complete with spring-stored energy  
operating mechanism 

Set 1 

iii. 
245kV, 2000A, 50kA/3s, three phase busbar 
Disconnector with earth switch, complete with motor 
operating mechanism 

Set 1 

iv. 
245kV, 2000A, 50kA/3s, three phase busbar 
Disconnector, complete with motor operating mechanism 

Set 1 

v. 
245kV, 2000A, 50kA/3s, three phase line Disconnector 
complete with motor operating mechanism 

Set 1 



vi. 
245kV, 50kA/3s, three phase Earth Switch complete with 
motor operating mechanism 

Set 2 

vii. 

245kV, 800-400A, 50kA/3s single phase, 3-core, current 
transformer with cores as follows: 
       - 800-400/1 A, 30VA, Class 5P20 
       - 800-400/1 A, 30VA, Class 5P20 
       - 800-400/1 A, 30VA, Class 5P20 
Actual CT burden shall be determined by CT sizing 
calculation during execution stage (Please refer to single 
line diagram) 

No. 03 

viii. 

245kV, 800-400A, 50kA/3s single phase, 2-core, current 

transformer with cores as follows:   

- 800-400/1 A, 15VA, Class 0.2S  

- 800-400/1 A, 30VA, Class 5P20 
Actual CT burden shall be determined by CT sizing 
calculation during execution stage (Please refer to single 
line diagram) 

No. 03 

ix. 

245kV single phase inductive voltage transformer with 
windings as follows:  

- 230,000/√3:110/√3:110/√3: 110/√3 V, 
30VA/30VA/30VA, Class 3P/3P/0.2  

Actual VT burden shall be determined by VT sizing 
calculation during execution stage. Each VT connection 
shall have separate externally hand operable isolating 
link with auxiliary contacts for status. 

No. 3 

x. 
Single phase GIS-to-Air bushing with all accessories for 
TR 

No. 3 

xi. Local Control Cubicle Set 1 

xii. 

Complete Set of miscellaneous items required for safe 
and efficient operation of the switchgear, terminal 
arrangements for single-core cables, busbar end covers 
or link to adjacent switchgear panel, cables, metal 
support structure, grounding, etc. as appropriate 

Lot 1 

xiii.  Partial Discharge monitoring internal sensor Lot 1 

3. 

245kV Bus Coupler Bays, each comprises with: Set 01 

i. 
245kV, 4000A, 50kA/3s, single/three phase enclosure 
double busbar 

Lot 1 

ii. 
245kV, 4000A, 50kA/3s, three phase, gang operated 
Circuit Breaker complete with spring-stored energy  
operating mechanism 

Set 01 

iii. 
245kV, 4000A, 50kA/3s, three phase busbar 
Disconnector with Earth Switch complete with motor 
operating mechanism  

Set 02 

iv. 

245kV, 4000-2000A, 50kA/3s single phase, 3-core, current 
transformer with cores as follows: 
       - 4000-2000/1 A, 30VA, Class 5P20 
       - 4000-2000/1 A, 30VA, Class 5P20 
       - 4000-2000/1 A, 30VA, Class 5P20 

No. 03 



Actual CT burden shall be determined by CT sizing 
calculation during execution stage (Please refer to single 
line diagram) 

v. 

245kV, 4000-2000A, 50kA/3s single phase, 2-core, 

current transformer with cores as follows:   

- 4000-2000/1 A, 15VA, Class 0.2S  

- 4000-2000/1 A, 30VA, Class 5P20 
Actual CT burden shall be determined by CT sizing 
calculation during execution stage (Please refer to single 
line diagram) 

No. 03 

vi. Local Control Cubicle Set 01 

vii. 

Complete Set of miscellaneous items required for safe 
and efficient operation of the switchgear, busbar end 
covers or link to adjacent switchgear panel, cables, metal 
support structure, grounding, etc. as appropriate 

Lot 1 

viii.  Partial Discharge monitoring internal sensor Lot 1 

4. 

245kV Bus Section Bays, each comprises with: Set 02 

i 
245kV, 4000A, 50kA/3s, single/three phase enclosure 
double busbar 

Lot 1 

ii 
245kV, 4000A, 50kA/3s, three phase, gang operated 
Circuit Breaker complete with spring-stored energy  
operating mechanism 

Set 01 

iii. 
245kV, 4000A, 50kA/3s, three phase busbar 
Disconnector with Earth Switch complete with motor 
operating mechanism  

Set 02 

iv. 

245kV, 4000-2000A, 50kA/3s single phase, 3-core, current 
transformer with cores as follows: 
       - 4000-2000/1 A, 30VA, Class 5P20 
       - 4000-2000/1 A, 30VA, Class 5P20 
       - 4000-2000/1 A, 30VA, Class 5P20 
Actual CT burden shall be determined by CT sizing 
calculation during execution stage (Please refer to single 
line diagram) 

No. 03 

v. 

245kV, 4000-2000A, 50kA/3s single phase, 2-core, 

current transformer with cores as follows:   

- 4000-2000/1 A, 15VA, Class 0.2S  

- 4000-2000/1 A, 30VA, Class 5P20 
Actual CT burden shall be determined by CT sizing 
calculation during execution stage (Please refer to single 
line diagram) 

No. 03 

vi. Local Control Cubicle Set 1 

vii. 

Complete Set of miscellaneous items required for safe 
and efficient operation of the switchgear, terminal 
arrangements for multi-core cables, busbar end covers or 
link to adjacent switchgear panel as appropriate 

Lot 1 

viii.  Partial Discharge monitoring internal sensor Lot 1 



5. 

245kV Bus VT with Busbar FES circuit Bay, each set 
comprises with: 

Set 4 

i. 
245kV, 4000A, 50kA/3s, single/three phase enclosure 
double busbars 

Lot 1 

ii. 

245kV single phase inductive voltage transformer with 
windings as follows:  

- 230,000/√3:110/√3:110/√3: 110/√3 V, 
30VA/30VA/30VA, Class 3P/3P/0.2  

Actual VT burden shall be determined by VT sizing 
calculation during execution stage. Each VT connection 
shall have separate externally hand operable isolating 
link with auxiliary contacts for status. 

No. 3 

iii. 
245kV, 50kA/3s, three phase, make proof type Earth 
Switches complete with spring operating energy storage 
Mechanism 

Set 1 

iv. Local Control Cubicle Lot 1 

v. 

Complete Set of miscellaneous items required for safe 
and efficient operation of the switchgear, terminal 
arrangements for multi-core cables, busbar end covers or 
link to adjacent switchgear panel as appropriate 

Lot 1 

vi. Partial Discharge monitoring internal sensor Lot 1 

6. 

245kV Gas Insulated Bus (GIB) for four (4) Line feeders, 
single phase encloser, terminating chambers complete with 
support structure, etc. The Length of GIB may be different 
from each bay as per actual design (15 - 100 meter). Actual 
payment shall be as per final design. The Length given here 
is as single-phase length 

m 300 

7. 

245kV Gas Insulated Bus (GIB) for two (2) Transformer 
feeders, single phase encloser, terminating chambers 
complete with support structure, etc. The Length of GIB 
maybe different from each bay as per actual design (30 - 135 
meter). Actual payment shall be as per final design. The 
Length given here is as single-phase length 

m 135 

8.  

Busbar extension module, each set comprises with sufficient 
buffer gas compartments and appropriate disconnect 
facilities for extensions without de-energization of complete 
GIS  

Set 2 

2B2 
33kV, Compacted type, RMU switchgear (CCV 
Configuration) 
(Technical data are referred to SLD)  

lot 1 

AIS Switchgear, Equipment & Structure 

2B3 

198kV rated voltage, 158 kV (rms) continuous operating 
voltage at 50oC, 10kA nominal discharge current, 50Hz, 
gapless metal oxide type, single phase Surge Arresters, 
outdoor type 

No. 18 

2B4 
Rigid tubular conductor and/or stranded flexible 
conductors with accessories, insulator and fittings 
including all necessary clamps and connectors as 

    



required for completing 230kV Switchyard 

i. Tubular Conductor and/or Flexible Conductor Lot 1 

ii. Insulator Lot 1 

iii. Fittings & Clamps, Connector Lot 1 

iv. Nut-bolt Lot 1 

2B5 

Steel gantry for each circuit of 245kV Transmission Line, 
Transformer & Equipment support Structure including all 
necessary accessories required for completing 230kV 
Switchyard 

    

 
i. Steel Structure for T/L with Nut & Bolts     

 
a) Gantry Column  No. 5 

 
b) Beam No. 4 

 
ii. Equipment Structure     

 
a) LA No. 18 

 
iii. Nut & Bolts Lot 1 

 iv. 
LV power & control cable tray including fitting, fixing 
accessories 

Lot 1 

2B6 

30kV rated voltage, 24 kV(rms) continuous operating voltage 
at 50oC, 10kA nominal discharge current, 50Hz, gapless 
metal oxide type, single phase Surge Arresters, outdoor type 

Nos. 6 

 

 

2C Control, Protection, Substation Automation & Metering     

230kV Circuits     

2C1 

Control, Protection, Monitoring including SAS Function for 
overhead line circuits, along with Control & Protection 
Cubicles 

Set 4 

  Each comprising     

i. 
BCU and Backup Mimic panel with all accessories including 
monitoring 

    

ii. Protection main relay (Main-1, Main-2)     

iii. 
Auxiliary relays (TCS, Lockout etc.) & accessories (TTB 
etc.) 

    

iv. 
Complete Protection Panel (Front opening, Swing frame 
type) including wiring, lighting, heater, Contactors, humidity 
controller, MCBs & other accessories 

    

2C2 

Control, Protection, Monitoring including SAS Function for 
Bus section circuits, along with Control & Protection 
Cubicles 

Set 2 

  Each comprising     



i. 
BCU and Backup Mimic panel with all accessories including 
monitoring 

    

ii. Protection main relay (67,67N,50,50N,51,51N etc.)     

iii. 
Auxiliary relays (TCS, Lockout etc.) & accessories (TTB 
etc.) 

    

iv. 
Complete Protection Panel (Front opening, Swing frame 
type) including wiring, lighting, heater, Contactors, humidity 
controller, MCBs & other accessories 

    

2C3 

Control, Protection, Monitoring including SAS Function for 
Bus Coupler circuits, along with Control & Protection 
Cubicles 

Set 1 

  Each comprising     

i. 
BCU and Backup Mimic panel with all accessories including 
monitoring 

    

ii. Protection main relay (67,67N,50,50N,51,51N etc.)     

iii. 
Auxiliary relays (TCS, Lockout etc.) & accessories (TTB 
etc.) 

    

iv. 
Complete Protection Panel (Front opening, Swing frame 
type)  including wiring, lighting, heater, Contactors, humidity 
controller, MCBs & other accessories 

    

2C4 

Control, Protection, Monitoring including SAS Function for 
Power transformer circuits, along with Control & Protection 
Cubicles 

Set 2 

  Each comprising     

i. 
BCU and Backup Mimic panel with all accessories including 
monitoring 

    

ii. Protection back-up relay (67,67N,50,50N,51,51N etc.)     

iii. 
Auxiliary relays (TCS, Lockout etc.) & accessories (TTB 
etc.) 

    

iv. 
Complete Protection Panel (Front opening, Swing frame 
type)  including wiring, lighting, heater, Contactors, humidity 
controller, MCBs & other accessories 

    

2C5 

Busbar Protection including SAS Function (230kV Circuit) Set 1 

  Each comprising     

i. Protection Relay for BB-1 & BB-2     

a) Bay unit with HMI     

b) Central unit with HMI     

ii. 
Selector switch for switching BBP, BFP, all function; 
Auxiliary relays (Lockout etc.) & accessories (TTB etc.) 

    

iv. 
Complete Protection Panel (Front opening, Swing frame 
type) including wiring, lighting, heater, Contactors, humidity 
controller, MCBs & other accessories 

    

2C6 Tariff metering for 230kV system, comprises with: Lot 1 



i. Meters (Main & Check) set 12 

ii. 
Complete Panel (Front opening, Swing frame type) including 
wiring, lighting, heater, humidity controller, TTB, MCBs & 
other accessories 

Lot 1 

2C7 

Tariff metering for 33kV system (Incomers), comprises with: Lot 1 

i. Meters (Main & Check) set 4 

ii. 
Complete Panel (Front opening, Swing frame type) including 
wiring, lighting, heater, humidity controller, TTB, MCBs & 
other accessories 

Lot 1 

2C8 

Replacement of existing Protection main relays with new 
Protection main relays (Main-1, Main-2) for Bhulta-Araihazar 
overhead line circuits at existing Bhulta Substation 

Set 2 

 Each comprising   

i. 

Replacement of existing Protection main relays with new 
Protection main relays (Main-1, Main-2) [In new Main-1 & 
Main-2 relays there shall have Line Differential Protection 
(87L) & Distance (21) protection functions as well as other 
protection functions as per PSLD. 87L protection shall be 
established through optical multiplexer.] 

  

ii. Auxiliary relays & accessories   

2C9 

Digital Fault and Disturbance recorder (DFDR) to monitor 
complete 230kV station and 33kV incomers of 230/33kV 
transformers, comprises with: 

Lot 01 

i. 
DFDR processor and Card for each bay including A/D 
Converter, Digital & Analog data acquisition system 

Lot 01 

ii. Ethernet Switch Lot 01  

iii. GPS system set 01 

iv. 
Complete Panel (Front opening, Swing frame type) including 
wiring, lighting, heater, humidity controller, MCBs & other 
accessories 

Lot 01 

v. Engineering PC latest version configuration set 01 

vi. Cables & Other Accessories Lot 01 

2C1
0 
 

Substation Automation System (SAS) for complete 230kV 
station. Moreover, two 33kV incomer feeders and four 33kV 
outgoing feeders shall have control from 230kV station, 
NLDC and 33kV station.  
SAS comprises with 

Lot 1 

i. 
Industrial Server PC cum Operator workstation (or separate 
PCs) with SAS & Engineering Software and including 
monitors & accessories 

Set 2 

ii. Ethernet Switch for SAS & SCADA System Lot 1 

iii. GPS system Set 2 

iv. Common alarm unit with hooter/buzzer for annunciation Set 1 



v. LCD Monitor, 55" or Larger  Set 1 

vi. Printer, A3, A4 Laser (One black & White, Other Color) Set 2 

vii
. 

Engineering PC latest version configuration No. 1 

viii
. 

Cable (Fiber Optic, Ethernet, Copper etc.) Lot 1 

ix. 
Complete Panel (Front opening, Swing frame type)  including 
wiring, lighting, heater, humidity controller, MCBs & other 
accessories 

Lot 1 

x. Gateway (server, engineering software) Set 2 

xii Hardware Firewall Set 1 

xiv All Other Accessories Lot 1 

2C1
1 

Integration, with necessary hardwares and accessories, of new 
Protection main relays (Main-1, Main-2) for Bhulta-Araihazar 
overhead line circuits with the existing SAS at existing Bhulta 
Substation. Existing SAS is ABB, Switzerland make. 

Lot 1 

2C12 

SCADA system for Telecontrol and Telemetering 
 

  

Complete design, supply, delivery, installation, testing & 
commissioning of hardware and software to provide the 
telecontrol & telemetering facilities required at the existing 
National Load Despatch Centre (NLDC) at Rampura and backup 
station at Siddhirganj for integration of complete new 230/33kV 
substation and also, hardware and necessary works required on 
other sides of the 230 kV transmission line (Ghorashal station, 
New Bhulta Substation). All required electrical signals shall be 
transmitted to the NLDC through the Industrial Gateway of the 
substation automation system. All HV breakers, motorized 
disconnectors, tap changer, etc. shall be controlled from NLDC 
through the Gateway of the substation automation system using 
IEC 60870-5-104 protocol. All necessary modification works in 
the software of master station of NLDC at Rampura & backup 
station at Siddhirganj are to be carried out. 

Lot 1 

2D 

Fibre Optic Multiplexer Equipment & PLC Equipment and System 
for Communication and Protection at Local & Remote end 
substations  
 
- Necessary modules for 87L protection (through multiplexer) 
- 21 relay carrier signal (main-1 and main-2) 
- SCADA data from switchgear and control system 
- IP and Analog telephone system 
- Hot-line telephone system 
 
 
Remote end Substations have following make multiplexer 
equipment 
 

SS name Telecom Equipment  

Ghorashal station Hitachi Energy (ABB) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



New Bhulta 
Substation 

Hitachi Energy (ABB) 

 

 
 
 

1 
 

Indoor Fibre Optic Multiplexer, at Local end SS, Equipment each 
comprising 

    

i. ADM with TP unit without booster with Panels (Front opening, 
Swing Frame type) & accessories. Necessary modules for 87L 
protection (through multiplexer). For Main-1 & Main-2 relays 
separate modules shall be provided.  

Set 1 

ii. IDF/SDF Set 1 

iii. Cables Lot 1 

iv. EOW telephone with board Set 1 

v. Panel including wiring, lighting, filtering fan, humidity controller, 
heater, power socket & other accessories 

Lot 1 

vi. All other Accessories not included above Lot 1 

2 
 

Other Indoor equipment, at Local end SS       

i. PABX Card (FXO) Set 1 

ii. Primary phone (IP phone) No. 2 

iii. Secondary phone (2W phone) No. 8 

iv. Indoor MDF Set 1 

3 
 

Outdoor equipment, at Local end SS       

i. Underground optical fiber cable, armoured, 48 core Lot 1 

ii. Pigtail cables Lot 1 

iii. Outdoor termination box Set 1 

4 
 

Extension/Adaptation of Indoor Fibre Optic Multiplexer Equipment & 
system at remote end substations each comprising 

   

i. Optical STM-16 Card for each 400 kV line at remote end, if 
required 

Lot 1 

ii. Optical STM-16 Card for each 230 kV line at remote end Lot 1 

iii. Optical STM-4 Card for each 132 kV line at remote end, if required Lot 1 

iv. Required no. of cards with 4 commands for distance protection 
after detail design 

Lot 1 

v. Necessary modules for 87L protection (through multiplexer) at 
Bhulta substation. For Main-1 & Main-2 relays separate modules 
shall be provided. 

Lot 1 

vi. Optical Booster, if required Lot 1 

vii. Outdoor termination box Set 1 

viii. Cables, ODF, MDF, panels as required  Lot 1 

5 Installation, testing & commissioning Lot 1 

 



 

2E AC & DC system   

2E1 

LVAC panels including PLC, BCU and necessary 
accessories 
 

AC voltage status for each bus including coupling breaker 
on/off status, fail with alarm, status of AC MCB/MCCB at CRB 
with fail alarm etc. shall be incorporated in substation 
automation system. The DBs shall be suitable for control 
remotely. Multi-function meters, digital volt & Ammeter shall be 
available. 

Lot 1 

2E2 Tariff metering at LVAC system (Main & Check) Lot 1 

2E3 Automatic power factor correction (PFC) panel (≥150 kVAr) Lot 1 

2E4-
2E10 

Batteries, Chargers & DC distribution board 
During execution stage the battery capacity shall be confirmed with 
calculation by the contractor considering the bays under scope of 
work and future bays. The battery with higher capability, if required 
after calculation, shall be supplied by the Contractor within the same 
contract price. The DBs shall be suitable for control remotely; Multi-
function meters, digital volt & Ammeter shall be available. 

    

2E4 AC-DC rectifier system/Charger (IGBT Type), each float 
charger shall not be less than 150A rating for 110 VDC 
 

Set 2 

2E5 110V Ni-Cad Battery sets, minimum 400Ah at the 5-hours rate 
of discharge 
 

Set 2 

2E6 110V DC Distribution panel, MCC type with Digital Display & 
Controller including PLC, BCU and necessary accessories 

Lot 1 

2E7 Inverter, Input- AC & DC, output -AC 230V, 5kVA 60min set 2 

2E8 AC-DC rectifier system/Charger (IGBT Type), each float 
charger shall not be less than 120A rating for 48 VDC 
 

Set 2 

2E9 48V Ni-cad Battery sets, minimum 200Ah at the 5-hours rate 
of discharge 
 

Set 2 

2E10 48V DC Distribution panel, MCC type with Digital Display & 
Controller including PLC, BCU and necessary accessories 

Lot 1 

 

 

2F Power cables, primary and secondary cables     

2F1 
19/33KV, 1x800sqmm copper, XLPE, single core cable with 
terminations 
(Up to incomer panel inside 33kV GIS building) 

Lot 1 

2F2 
19/33KV, ≥95sqmm copper, XLPE three phases cable with 
terminations to RMU 

Lot 1 

2F3 

 

Single core and Multicore low voltage power and control 
cables for control, protection, metering, monitoring and LV 
power circuits 

    



LV Control Cable Lot 1 

LV Power Cable Lot 1 

 

 

 

2G 
Camera System 

    

2G1 
Indoor and outdoor PoE IP (bullet, dome) motion detection night 

vision Camera Lot 1 

2G2 

Network Video Recorder, PoE switch, online UPS and wall 

mounted (≥32 Inch) LED monitor. The camera system shall be 

integrated/connected to SAS. 
Lot 1 

2H Civil Works, Building and Foundation     

Detail requirements are mentioned in Price Schedule 

 2K Complete civil items required for outdoor works     

Detail requirements are mentioned in Price Schedule 

2L 
Fire Alarm and Fire fighting 

    

2L1 
Fire Alarm Control Panel with accessories, connected to SAS 

Nos 1 

2L2 Fire resistant cables and accessories 
 Lot  

1 

2L3 

Smoke detector, Heat detector, Explosion-Proof Heat Detector, 

Reflective Beam Detector, and Linear Heat Detector and 

accessories 
Lot 1 

2L4 
Alarm sounder, pushbutton fire alarm, Alert Lamp, Emergency 

Lamp, and Exit Sign Light and accessories Lot 1 

2L5 

CO2 fire extinguisher, CO2 Wheel type extinguisher, ABC Wheel 

type extinguisher, ABC fire extinguisher, and Portable Clean Agent 

Fire Extinguisher 
Lot 1 

2L6 
Indoor Fire hydrant and hose box (at least one set per level of 

building) and required Piping network Lot 1 

2L7 
Fire Bucket, respirator, ladder and battery type scissor lift 

Lot 1 

2L8 
Water Spray System (WSS) type Fire Fighting System for two (2) 

nos. of 230/34.5 kV transformers 
Lot 1 

 

 



 

Section 

III. 
The 230/33kV Substation (part 2/2) - 33kV Station 

 

Item 
No. 

 Description of Equipment Requirement Unit Quantity 

3A Auxiliary Transformer     

3A1 
33/0.415 kV, 300kVA, Dyn1 three phase outdoor type transformer 
and BCT with off-load tap changer, associated outdoor neutral CTs 
and steel support structures including all necessary connections. 

Set 1 

 

 

Item 
No 

                                     Requirements 
Unit Quantity 

3B1 36kV indoor type Gas Insulated Switchgear (GIS). 
IEC 61850 compliant IEDs shall be used 

  

1. Sixteen (16) Nos. of 36kV GIS Feeder Bays, each comprising:   

36kV, 3000A, 40kA/3s, three phase double busbar  lot    1 

36kV, 1250A, 40kA/3s, three phase busbar disconnector with earth 

switch complete with motor operating mechanism (three position 

operation). Please refer to single line diagram. 

Set 1 

36kV, 1250A, 40kA/3s, three phase busbar disconnector complete 

with motor operating mechanism. Please refer to single line diagram. 

Set 1 

36kV, 1250A, 40kA/3s, three phase, gang operation circuit breaker, 

complete with spring-stored energy operating mechanism. 

Set 1 

36kV, 800-1200A, 40kA/3s single phase, 4-core, current transformer 

with cores as follows: 

- 800-1200 /1 A, 15VA, Class 0.2S  

- 800-1200 /1 A, 15VA, Class 0.2S 

- 800-1200 /1 A, 30VA, Class 5P20 

- 800-1200 /1 A, 30VA, Class 5P20 

Actual CT burden shall be determined by CT sizing calculation during 

execution stage.  

Nos. 3 

36kV Voltage Indicator Set 1 

30kV rated voltage, 24kV (rms) continuous operating voltage at 50oC, 

10kA nominal discharge current, 50Hz, gapless metal oxide type, 

single phase surge arresters (GIS LA) with surge counter. 

Nos. 3 

Cable test terminal with maximum 400A continuous current. Nos. 3 

Cables termination kits, chambers, support structure, etc. for complete 

GIS cable termination for 36kV outgoing line feeder. 

Lot 1 

Complete set of miscellaneous items required for safe and efficient 

operation of the switchgear, terminal arrangements for multi-core 

cables, busbar end covers or link to adjacent switchgear panel as 

appropriate  

Lot 1 

Local Control Panel  Sets 1 

Partial Discharge monitoring internal sensor Lot 1 

2. Two (2) Nos. of 36kV GIS incomer Bays of 230/33kV Transformer, each 

comprising: 

 



36kV, 3000A, 40kA/3s, three phase double busbar lot    1 

36kV, 2500A, 40kA/3s, three phase busbar disconnector with earth 

switch complete with motor operating mechanism (three position 

operation). Please refer to single line diagram. 

Sets 1 

36kV, 2500A, 40kA/3s, three phase busbar disconnector complete 

with motor operating mechanism. Please refer to single line diagram. 

Sets 1 

36kV, 2500A, 40kA/3s, three phase, gang operation circuit breaker, 

complete with spring-stored energy operating mechanism  

Sets 1 

36kV, 3200-1600A, 40kA/3s single phase, 4-core, current transformer 

with cores as follows: 

- 3200-1600 /1 A, 15VA, Class 0.2S 

- 3200-1600 /1 A, 15VA, Class 0.2S  

- 3200-1600 /1 A, 30VA, Class 5P20  

- 3200-1600 /1 A, 30VA, Class 5P20  

Actual CT burden shall be determined by CT sizing calculation during 

execution stage. 

Nos. 3 

36kV single phase inductive voltage transformer with windings as 

follows:  

- 33,000/√3:110/√3:110/√3V, 30VA/30VA, Class 3P/0.2  

Actual VT burden shall be determined by VT sizing calculation during 

execution stage.  

 

Nos. 3 

36kV Voltage Indicator Sets 1 

Cable test terminal with maximum 400A continuous current. Nos. 3 

Cables termination kits, chambers, support structure, etc. for complete 

GIS cable termination for incoming TXR feeder. 

Lot 1 

Complete set of miscellaneous items required for safe and efficient 

operation of the switchgear, terminal arrangements for multi-core 

cables, busbar end covers or link to adjacent switchgear panel as 

appropriate. 

Lot 1 

Local Control Panel Sets 1 

Partial Discharge monitoring internal sensor Lot 1 

3 Four (04) nos. of panels (as required) for double busbar section: 36kV - 2500A 

- 40kA/s. Below mentioned items shall be available in these panels:   

36kV, 3000A, 40kA/3s, three phase double busbar  lot    1 

36kV, 2500A, 40kA/3s, three phase busbar disconnector with earth 

switch complete with motor operating mechanism (three position 

operation). Please refer to single line diagram. 

Sets 4 

36kV, 3200-1600A, 40kA/3s single phase, 3-core, current transformer 

with cores as follows:  

- 3200-1600/1 A, 15VA, Class 0.2S   

- 3200-1600 /1 A, 30VA, Class 5P20   

- 3200-1600 /1 A, 30VA, Class 5P20 

Actual CT burden shall be determined by CT sizing calculation during 

execution stage 

Nos. 6 

36kV, 2500A, 40kA/3s, three phase, gang operation circuit breaker 

complete with spring-stored energy operating mechanism 

Sets 2 



Cable test terminal with maximum 400A continuous current. Nos. 6 

Cables termination kits, chambers, support structure, etc. for complete 

GIS cable termination for busbar section. 

Lot 1 

Complete set of miscellaneous items required for safe and efficient 

operation of the switchgear, terminal arrangements for multi-core 

cables, busbar end covers or link to adjacent switchgear panel as 

appropriate 

Lot 1 

Local Control Panel Sets 2 

Partial Discharge monitoring internal sensor Lot 1 

4. Two (2) Nos. of 36kV Bus Coupler Bay, each comprising:  

36kV, 3000A, 40kA/3s, three phase busbar lot    1 

36kV, 2500A, 40kA/3s, three phase busbar disconnector with earth 

switch complete with motor operating mechanism (three position 

operation). (Please refer to single line diagram) 

Sets 2 

36kV, 3200-1600A, 40kA/3s single phase, 3-core, current transformer 

with cores as follows:   

- 3200-1600/1 A, 15VA, Class 0.2S   

- 3200-1600 /1 A, 30VA, Class 5P20   

- 3200-1600 /1 A, 30VA, Class 5P20   

Actual CT burden shall be determined by CT sizing calculation during 

execution stage  

Nos. 3 

36kV, 2500A, 40kA/3s, three phase, gang operation circuit breaker, 

complete with spring-stored energy operating mechanism  

Sets 1 

Complete set of miscellaneous items required for safe and efficient 

operation of the switchgear, terminal arrangements for multi-core 

cables, busbar end covers or link to adjacent switchgear panel as 

appropriate. 

Lot 1 

Local Control Panel Sets 1 

Partial Discharge monitoring internal sensor Lot 1 

5. Four (04) sets of 36kV Bus VT with three phase busbar disconnector with 

earth switch circuit Bay, each comprising: 

 

36kV, 3000A, 40kA/3s, three phase double busbar  lot    1 

36kV, 40kA/3s, three phase busbar disconnector with earth switch 

complete with motor operating mechanism (three position operation). 

Please refer to single line diagram.  

Set 1 

36kV single phase inductive voltage transformer with windings as 

follows:  

- 33,000/√3:110/√3:110/√3V: 110/√3, 30VA/30VA/30VA, Class 
3P/0.2/0.2  

Actual VT burden shall be determined by VT sizing calculation during 

execution stage. 

Nos. 3 

Local Control Panel for DS ES Lot 1 

Complete set of miscellaneous items required for safe and efficient 

operation of the switchgear, terminal arrangements for multi-core 

cables, busbar end covers or link to adjacent switchgear panel as 

Sets 1 



appropriate. 

Partial Discharge monitoring internal sensor Lot 1 

6. Two (02) Nos. of 36kV GIS Auxiliary Transformer Bays, each comprising:  

36kV, 3000A, 40kA/3s, three phase double busbar  Lot 1 

36kV, 800A, 40kA/3s, three phase busbar disconnector with earth 

switch complete with motor operating mechanism (three position 

operation). Please refer to single line diagram. 

Set 1 

36kV, 800A, 40kA/3s, three phase busbar disconnector complete with 

motor operating mechanism. Please refer to single line diagram. 

Set 1 

36kV, 800-400A, 40kA/3s single phase, 4-core, current transformer 

with cores as follows: 

- 800-400 /1 A, 15VA, Class 0.2S  

- 800-400 /1 A, 15VA, Class 0.2S 

- 800-400 /1 A, 30VA, Class 5P20 

- 800-400 /1 A, 30VA, Class 5P20 

Actual CT burden shall be determined by CT sizing calculation during 

execution stage.  

Nos. 3 

36kV Voltage Indicator Sets 1 

30kV rated voltage, 24kV (rms) continuous operating voltage at 50oC, 

10kA nominal discharge current, 50Hz, gapless metal oxide type, 

single phase surge arresters (GIS LA) with surge counter. 

Nos. 3 

Cable test terminal with maximum 400A continuous current. Nos. 3 

Cables termination kits, chambers, support structure, etc. for 

complete GIS cable termination of 36kV auxiliary transformer feeders 

Lot 1 

Complete set of miscellaneous items required for safe and efficient 

operation of the switchgear, terminal arrangements for multi-core 

cables, busbar end covers or link to adjacent switchgear panel as 

appropriate  

Lot 1 

Local Control Panel  Set 1 

Partial Discharge monitoring internal sensor Lot 1 

7.  

 

1 set of portable Partial Discharge analyser for GIS and Miscellaneous items 

 

 

 

 

3C  Control, Protection, Substation Automation, Metering & DFDR 
  

3C1 

Control, Monitoring, Protection & Substation Automation System 
including event recording function for complete 33kV station. Moreover, 
two 33kV incomer feeders and four outgoing feeders shall have control 
from 33kV station, 230kV station and NLDC. 

Lot 1 

3C2 Tariff metering for 33kV system (Outgoing feeders), comprises with: Lot 1 

 i. Meters (Main & Check) set 32 

 ii. 
Complete Panel (Front opening, Swing frame type) including wiring, 
lighting, heater, humidity controller, TTB, MCBs & other accessories 

Lot 1 



3C3 Complete Substation Automation System (SAS) for 33kV station, 
comprises with 

Lot 1 

i. 

Industrial Server PC cum Operator workstation (or separate PCs) 
with SAS & Engineering Software and including monitors & 
accessories. One of the Server PC cum Operator workstations shall 
be used as Engineering PC as well.   

Set 2 

ii. Ethernet Switch for SAS & SCADA System Lot 1 

iii. GPS system Set 1 

iv. Common alarm unit with hooter/buzzer for annunciation Set 1 

v. LCD Monitor, 55" or Larger  Set 1 

vi. Printer, A3, A4 Laser (One black & White, Other Color) Set 1 

vii. Cable (Fiber Optic, Ethernet, Copper etc.) Lot 1 

viii. 
Complete Panel (Front opening, Swing frame type) including wiring, 
lighting, heater, humidity controller, MCBs & other accessories 

Lot 1 

ix. All Other Accessories Lot 1 

 

 

3D Telecom for Communication and Protection     

3D1 
Hardware and necessary works for connection with 230kV station 
(SAS, Phone). Interconnection between 230kV station SAS and 33kV 
station SAS shall be done by armoured fiber optic cables. 

Lot 1 

3D2 Fixed-line phone (3 phones) Lot 1 

3E AC & DC system     

3E1 LVAC panels including PLC, BCU and necessary accessories Lot 1 

3E2 Tariff metering for LVAC system Lot 1 

3E3 Automatic power factor correction (PFC) panel (≥150 kVAr) Lot 1 

3E4-
3E9 

Batteries, Chargers & DC distribution board 

During execution stage the battery capacity shall be confirmed with 
calculation by the contractor considering the bays under scope of work 
and future bays. The battery with higher capability, if required after 
calculation, shall be supplied by the Contractor within the same 
contract price. The DBs shall be suitable for control remotely; Multi-
function meters, digital volt & Ammeter shall be available. 

    

3E4 
AC-DC rectifier system/Charger (IGBT Type), each float charger shall 
not be less than 150A rating for 110 VDC 
 

Set 2 

3E5 110V Ni-Cad Battery sets, minimum 400Ah at the 5-hours rate of 
discharge 
 

Set 2 

3E6 110V DC Distribution panel, MCC type with Digital Display & Controller 
including PLC, BCU and necessary accessories 

Lot 1 

3E7 Inverter, Input- AC & DC, output -AC 230V, 5kVA 60min set 2 

3E8 110V/48V DC DC Converter,1.0kVA (If required) Set 2 



3E9 48V DC Disatribution Panel (If required) Lot 1 

3F Power cables, primary and secondary cables     

3F1 
19/33KV, 1x800sqmm copper, XLPE, single core cable with 
terminations 

Lot 1 

3F2 
19/33KV, ≥95sqmm copper, XLPE three phases cable with 
terminations 

Lot 1 

3F3 
Single core and Multicore low voltage power and control cables for 
control, protection, metering, monitoring and LV power circuits 

Lot 1 

3G Camera System     

3G1 
Indoor and outdoor PoE IP (bullet, dome) motion detection night vision 
Camera Lot 1 

3G2 

Network Video Recorder, PoE switch, online UPS and wall mounted 
(≥32 Inch) LED monitor. The camera system shall Integrated/connects 
to SAS. 

Lot 1 

 

 

3H Civil Works, Building and Foundation   

Detail requirements are mentioned in Price Schedule 

3K Complete civil items required for outdoor works   

Detail requirements are mentioned in Price Schedule 

3L Fire Alarm and Fire fighting     

3L1 Fire Alarm Control Panel with accessories, connected to SAS  Nos  1 

3L2 Fire resistant cables and accessories  Lot  1 

3L3 
Smoke detector, Heat detector, Explosion-Proof Heat Detector, 
and Linear Heat Detector and accessories 

 Lot  1 

3L4 
Alarm sounder, pushbutton fire alarm, Alert Lamp, Emergency 
Lamp, and Exit Sign Light and accessories  Lot  1 

3L5 
CO2 fire extinguisher, CO2 Wheel type extinguisher, ABC Wheel 
type extinguisher, ABC fire extinguisher, and Portable Clean 
Agent Fire Extinguisher 

 Lot  1 

 

Miscellaneous item.: The bidder shall have to supply latest model of one new double cabin 

Pick-up car (Mitsubishi/NAVARA or equivalent brand) with Carry-boy to the Employer for 

substation O & M activity. Also, the bidder shall provide full time transport facilities to the Project 

Director of Employer (PGCB) by a car (equivalent to Pajero model) with fuel, driver etc. for the 

whole tenure of the project including defect liability period including fuel & driver up to the defect 

liability period of this contract. Moreover, the bidder shall provide an office of approx. size 

800sqft (more or less) comprising at four Room and two bath-cum toilets equipped with 

complete furniture (Chair, table, cabinet, light, fan and air conditioner etc. suitable for official 

use) for the sole use of the Employer’s Project Director and other employees of Project 

Management Unit of PGCB at site. Above office may be arranged on rental basis near the site 



or the Contractor can construct temporarily inside site area if space is available. All kinds of 

utility, bill will be borne by the contractor.   

 

All costs in connection with the above Miscellaneous items/works/services are deemed to be 

included in the overall Contract price whether these items are included in the price schedule or 

not. 

 

 
Section-III Mandatory Spares, Erection & Test Equipment 
 
 Supply of complete spares and spare parts of transformer, switchgear, control equipment, 

protection relays, meters, erection & test equipment as per quantity mentioned in Schedule 
B. Testing Equipment shall have to be supplied from EU, USA, UK or Japan. The materials 
shall have to be handed over to the designated store as per instruction of the Employer. 

 

A sample tool list to be submitted for each of the substations is as follows: 

 

Serial No Name Quantity 

1.  Socket Wrench Set  1 Set 

2.  
Adjustable Wrench Set wiith Grip 
(6”,8”,12”,15”) 1 Set 

3.  Ratchet Wrench Set  1 Set 

4.  Open-endWrench Set 1 Set 

5.  Ring/Ball Wrench Set 1 Set 

6.  Pipe Wrench (12”,18”,24”,  1 Set 

7.  Allen Key Set  1 Set 

8.  Hammer (1lb & 2lb) 1 Set 

9.  Plier, 8 inch 1 No. 

10.  Cutting Plier, 8 inch 1 No. 

11.  Nose Plier, 8 inch 1 No. 

12.  Screw Driver Set 1 Set 

13.  Screw Driver (Star and Flat Big) 1 Set 

14.  File (Flat) 1 No. 

15.  File (Round) 1 No. 

16.  Hakso Frame with blade 1 No. 

17.  Safety Belt  4 Nos 

18.  Ladder (Aluminium) 2 Nos. 

19.  Helmet 6 Nos. 

20.  Gas Cylinder Pipe Set 1 Set 

21.  Multimeter (Fluke/Megger) 2 Nos 

22.  Bucket 2 Nos. 

23.  Shabol 2 Nos. 

24.  Coppa 2 Nos 

25.  Rope 200 m 

26.  Duur Metal Box 1 No. 

27.  Grinding Machine 1 No. 

28.  Blower Machine 1 No. 



Serial No Name Quantity 

29.  Mechanical Jug 1 No. 

30.  Compressor Jug 1 No. 

31.  Wire Cutter 1 No. 

32.  Steel Cutter 1 No. 

33.  Chain Pulley (2 Ton) 1 No. 

34.  Vice Set 1 No. 

35.  Drill Machine  1 No. 

36.  Crimping Tools 1 No. 

37.  Lug Puncher 1 No. 

38.  Steel Wire Brush  2 No. 

39.  Blade type Knife  2 Nos. 

40.  Wire Stripper  1 No. 

41.  Grass Trimmer  1 No. 

42.  Drill Bits  1 Set 

43.  Tool Box  1 No. 

44.  Hand Gloves (Leather) 1 No.  

45.  Vacuum Cleaner  1 No.  

46.  Chisel 1 No.  

47.  Tester 1 No.  

48.  Rivet Gun 1 No.  

49.  PIB Tape, 1” 3 Nos. 

50.  PVC Tape 4 Nos 

51.  Steel Wire Brush  3 Nos. 

52.  Chisel 2 Nos. 

53.  Measuring Tape 1 No. 

 

Refer to the Price Schedule for detail of other spares, testing kit, tools etc. 

Tools set shall be supplied from Europe, USA or Japan. 
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Construction of 230kV Transmission Line and Substation at Araihazar JEZ area 

(Package-2) 

 
 

 

 
 

SCHEDULE B (PRICE SCHEDULES) 

 

PREAMBLE 

General 

 

1. The Price Schedules are divided into separate Schedules as follows: 

Schedule No. B1: Plant (including Mandatory Spare Parts) Supplied from   

Abroad.  
 

Schedule No. B2: Plant (including Mandatory Spare Parts) Supplied from   

within the Employer’s Country. 
 

Schedule No. B3: Design Services 
 

Schedule No. B4: Installation & other services. 
 

Schedule No. B5: Grand Summery 
 

Schedule No. B6: Recommended Spare Parts. 

 
  

2. The Schedules do not generally give a full description of the plant to be 

supplied and the services to be performed under each item. Bidders shall be 

deemed to have read the Employer’s Requirements and other sections of the 

Bidding Document and reviewed the Drawings to ascertain the full scope of 

the requirements included in each item prior to filling in the rates and prices. 

The entered rates and prices shall be deemed to cover the full scope as 

aforesaid, including overheads and profit. 

 

3. If bidders are unclear or uncertain as to the scope of any item, they shall seek 

clarification in accordance with ITB 7 prior to submitting their bid. 
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Pricing 

 

4. Prices shall be filled in indelible ink, and any alterations necessary due to 

errors, etc., shall be initialed by the Bidder.  

 

 As specified in the Bid Data Sheet and Particular Conditions of Contract, 

prices shall be fixed and firm for the duration of the Contract, or prices shall be 

subject to adjustment in accordance with the corresponding Appendix (Price 

Adjustment) to the Contract Agreement. 

   

5. Bid prices shall be quoted in the manner indicated and in the currencies 

specified in the Instructions to Bidders in the Bidding Document. 

 

 For each item, bidders shall complete each appropriate column in the 

respective Schedules, giving the price breakdown as indicated in the 

Schedules. 

 

 Prices given in the Schedules against each item shall be for the scope covered 

by that item as detailed in Section 6 (Employer’s Requirements) or elsewhere 

in the Bidding Document.  

 

6. Payments will be made to the Contractor in the currency or currencies 

indicated under each respective item. 

 

7. When requested by the Employer for the purposes of making payments or partial 

payments, valuing variations or evaluating claims, or for such other purposes as the 

Employer may reasonably require, the Contractor shall provide the Employer with a 

breakdown of any composite or lump sum items included in the Schedules. The bid price 

is inclusive of all Environmental, Health and Safety management and compliance cost. 

 

 
 

Notes 

 

i. Items identified as lot in price schedule shall include all the materials required for 

proper completion of work against that item. 

ii. Items identified as meters, such as Cable, GIL, GIB etc. shall be deemed to be 

tentative & based on preliminary design which shall be variable during detail design 

in execution stage. Hence, payment shall be on actual basis, but the unit price shall 

remain constant throughout the contract. 

iii. Items identified as Cubic feet or meters, such as land/earth filling etc. shall be 

deemed to be tentative & based on preliminary estimation which shall be variable 

during execution stage. Hence, payment shall be on actual basis, but the unit price 

shall remain constant throughout the contract. 
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iv. For Items under steel gantry, column & beam has been added as number basis so 

that payment can be made on actual basis if no. of column changes during detail 

engineering in Execution stage while unit price shall remain fixed. 

v. Equipment support structure & foundation for Transformer, switchgear etc. has 

been added on Number / set basis based on tentative & preliminary design so that 

payment can be made on actual basis if no. of structure changes during detail 

Engineering in Execution stage while unit price shall remain fixed. 

 

 

Schedule B: Schedules of Rates and Prices 

 

Schedule No. B1: Plant and Mandatory Spare Parts Supply from Abroad 

Schedule No. B2: Plant and Mandatory Spare Parts Supplied from Within the        

                              Employer's Country 

Schedule No. B3: Design Services 

Schedule No. B4: Installation and Other Services 

Schedule No. B5: Grand Summary 

Schedule No. B6: Recommended Spare Parts 

Please see the separate Excel file for the above. 

 

 

The attached price schedules shall be filled by the Bidder, signed and stamped and shall 

be attached to the bid. 

 

Please use the attached excel file 

 



 SC-1 

 POWER GRID COMPANY OF BANGLADESH 

LIMITED 
 

 

 

 

 

 

 

 

 

BIDDING DOCUMENT 
 

FOR  
 

Construction of 230kV Transmission Line and Substation at Araihazar JEZ area 

(Package-2) 

 

 

 

 

 

 

 

 

 

 

 

SCHEDULE C 

 

COMPLETION TIME SCHEDULES 

  



 SC-2 

POWER GRID COMPANY OF BANGLADESH LIMITED 
 

BIDDING DOCUMENT 

 

Construction of 230kV Transmission Line and Substation at Araihazar JEZ area 

(Package-2) 

 

SCHEDULE C 
 

TIMES FOR DELIVERY AND COMPLETION 

 

The individual dates are all contractually binding. 

 

The times given under Column D are the commissioning target dates at present planned to be 

achieved and may be the subject of mutual adjustment. 

 

Column A details the earliest dates by which access to site can be given for storage purposes. 

The times entered under column B are to be the dates guaranteed for arrival at Site of the first 

shipment of parts for the circuits in question being also the dates when the contract requires 

access to the Site for plant erection, to the extent necessary to enable him to proceed with 

work to meet the dates under column C guaranteed for complete delivery, erection and 

commissioning of the shipment. 

 

The times include all necessary control, relay, metering, auxiliary power ancillary equipment 

to enable the respective circuit or item of plant to be completely commissioned and put into 

commercial operation, together with such other associated equipment, e.g., busbars, etc as 

will ensure that subsequent shutdown are unnecessary or at least only of a temporary or short 

time nature. 
 

The dates assume an order is placed by . . . . . . . . . . . . . . . . . . . . .  

(to be advised or stated by Bidder) 

 

Site A* 

Latest Access 

Permitted 

B* 

Guaranteed Arrival 

of first shipment 

C* 

Guaranteed 

Completion 

D* 

Target 

Completion 

Araihazar 

 

7 days from the 

contract effective 

date 

  
540 days 

 

        
* Time in days, from contract effective date. 
 

Preliminary SLD, overall layout and control building drawings of the Technical 

Specifications shall be provided within 2.0 months of the contract commencing date. 
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Schedule D: Manufacturers, Places of Manufacture and 
Testing 
 

The following form shall be filled and attached to the bid. Bidders are free to propose/list more than 

one Manufacturer for each item.  

Quoted rates and prices shall be deemed to apply to whichever Manufacturer is appointed, and no 

adjustment of the rates and prices will be permitted. 

Their participation shall be confirmed with the Manufacturer’s Authorization letter(s), as required.  

In case that more than one Manufacturer has been proposed, the Employer have right to choose one 

or more of them, or can ask for replacement. 

Prior to signing the Contract, the corresponding Appendix to the Deed of Agreement shall be completed, 

listing the approved manufacturers for each (major) item concerned. For the items not listed in Appendix to 

the Deed of Agreement, manufacturers shall be selected from the list in this schedule-D.  

 

 

Manufacturers 

 

The following Manufacturers are proposed for carrying out the facilities: (this is a general format, put 

‘Not Applicable’ against any item which is outside scope) 

 

Item Equipment Type of Equipment 

Manufacturer's 

Name and 

Address 

Place of 

Manufacture 

and Testing 

Nationality 

1. Power Transformer 

1.1 
Transformer 

230/33 kV 
    

i.  
Complete      

ii.  
Tap Changer     

iii.  Bushing: 

HV/LV/NV 
    

iv.  
Silicon Core     

v.  
Copper Winding     

vi.  Winding Insulation 

Material 
    

vii.  
Oil     

viii.  
Tank      

ix.  
Radiator      

x.  
Fan      

xi.  
Motor     

xii.  

Temperature 

Indicator 

 (Oil Temperature, 

Winding 

temperature) 
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xiii.  
PRD     

xiv.  
Oil Valve      

xv.  
Silica Gel     

xvi.  Gas/Oil actuated 

relay 
    

xvii.  
AVR     

xviii.  Indicating 

Instruments  
    

xix.  Cooler control 

Equipment  
    

xx.  Remote control 

panel 
    

xxi.  
Magnetic Shunt      

xxii.  
Clamp     

xxiii.  
Buchholz Relay     

xxiv.  
Membrane     

1.3 
Auxiliary Power 

Transformer 
    

i. 

Auxiliary power 

transformer 

300kVA,  

33/0.415 kV 

    

4. 245 kV Equipment 

4.1 230kV GIS      

 
GIS 230 kV 

Complete  
    

 Enclosure      

 SF6     

 Support Insulator      

 Barrier Insulator      

 Pressure Monitor      

 Circuit breaker      

 Disconnector      

 Earth Switch      

 
High Speed Earth 

Switch 
    

 
Current 

Transformer  
    

 
Voltage 

transformer 
    

 Surge Arrester      
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4.2 230kV AIS      

4.2.5 
Surge arresters 

230 kV 
    

 
ZnO Resistor 

Block 
    

 Housing     

 Surge Counter     

6. 33 kV Equipment 

6.1 
Surge arresters 33 

kV 
    

6.2 33kV GIS      

 
GIS 33kV 

Complete  
    

 Enclosure      

 SF6     

 Support Insulator      

 Barrier Insulator      

 Pressure Monitor      

 Circuit breaker      

 Disconnector      

 Earth Switch      

 
Current 

Transformer  
    

 
Voltage 

transformer 
    

 Surge Arrester      

      

7.Control, Protection, and Metering Equipment 

7.1 

Control & 

monitoring 

equipment 

    

7.2 
Relay protection 

equipment 
    

7.3. 
Control & 

protection panels 
    

7.4. 
Metering 

equipment 
    

7.5. Metering panels     

7.6 Auxiliary Switches     

7.7. Auxiliary Relays     

7.8. Trip Relays     

7.9. TCS Relays     

7.10. Relay Test Block     
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7.12 Humidity Sensor     

8. Substation Automation System 

8.1 Bay Control Unit     

8.2 Industrial Server     

8.3 Server Processor     

8.4 Firewall     

8.5 Gateway Server     

8.6 GPS system     

8.7 Ethernet Switch      

8.8 Modem     

8.9 LCD Monitor     

8.10 
 Monitor & 

Keyboard 
    

8.11 Printer     

8.12 55” LCD Monitor     

8.13 
Cables (FO, 

EC,CC) 
    

9.Digital Fault & Disturbance Recorder 

9.1 Control Card      

9.2 
Data Acquisition 

material  
    

9.3 Panel      

9.4 Processor     

9.5 Copper cable     

9.6 Fibre optic Cable      

9.7 Engineering PC     

10.Telecommunication Equipment 

10.1 
Communication 

equipment 
    

10.2 Multiplexer      

10.3 Fibre Optic cable      

10.4 
PLC 

Communication  

NA NA NA NA 

10.5 Complete      

10.6 Panel      

11. XLPE Cable & Cable Termination Kit & Cable Trays 

XLPE Cable    

11.4 33kV      

Cable Sealing End/ Cable Termination Kit (AIS)    

11.8 33kV      
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12.Auxiliary Power Supply Equipment 

12.1 Battery     

12.2 Charger     

12.3 

DC distribution 

Panel & 

Switchboard 

    

12.4 

AC distribution 

Panel & 

Switchboard 

    

12.5 Inverter     

13.Conductors, Insulators & Fittings 

13.1 Conductors     

 Flexible Conductor     

13.2 Insulators     

 Post Insulator     

 Disk Insulator      

13.3 
Fittings, Clamps &  

connectors 
    

14. Earthing & Lightning 

14.1 Copper Conductor     

14.2 
Insulated Copper 

Conductor 
    

14.3 Earthing Wire     

15. Multicore LV Auxiliary Power and Control Cables 

15.1 LV Cables     

15.2 Cable Trays     

16. For Transmission Line 

16.1 

TOWER 

Nut, Bolts and 

Washers etc 

    

16.2 Conductor     

16.3 Conductor fittings     

16.4 Disk Insulator unit     

16.5 Insulator fittings      

16.6 OPGW     

 OPGW fittings     

 Joint/Splice Boxes     

Name of Bidder:  
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Signature of Bidder:  



 

POWER GRID COMPANY OF BANGLADESH 

LIMITED 
 

 

 

 

 

 

 

BIDDING DOCUMENT 

 

FOR  

Construction of 230kV Transmission Line and Substation at Araihazar JEZ area (Package-2) 

 

 

 

 

 

 

SCHEDULE E 

 

TECHNICAL PARTICULARS AND GUARANTEES 

 



 

  

Schedule E: Guaranteed Technical Particular (GTP) 

Title No. Description of the Title 

PART 1 - 230 kV & 33kV GIS 

1.1A    230kV INDOOR TYPE GIS SWITCHGEAR: 

1.1B  230kV OUTDOOR TYPE GIS SWITCHGEAR: (out of scope) 

1.1C 33kV INDOOR TYPE GIS SWITCHGEAR 

1.1d 33kV OUTDOOR TYPE GIS SWITCHGEAR: (out of scope) 

PART 2 – Outdoor Type Switchgear (AIS) 

2.1 33kV VACUUM CIRCUIT BREAKERS: (out of scope) 

2.2 33kV DISCONNECTORS:: (out of scope) 

2.3 33kV CURRENT TRANSFORMERS  : (out of scope) 

2.4 33kV INDUCTIVE VOLTAGE TRANSFORMER: (out of scope) 

2.5 SURGE ARRESTERS 

 A. 230kV SURGE ARRESTERS 

 C. 33kV SURGE ARRESTERS 

2.6 CONDUCTOR STEEL STRUCTURES, CONDUCTOR, INSULATOR SETS & 

FITTINGS 

PART 3– Power Transformer & Auxiliary Transformer 

3.1 230/33 kV, 120/140 MVA, 3-PHASE TRANSFORMER 

3.2 33/0.415 kV AUXILARY TRANSFORMERS 

PART 4 – AUXILIARY POWER AND MULTICORE CONTROL CABLES 

PART 5-DC EQUIPMENT 

4.1  110 V & 48V CHARGERS 

4.2  BATTERIES 

PART 6 - LVAC EQUIPMENT 

5.1 ACDB 

PART- 7: Control, Relay Protection, Substation Automation System & Metering 



 

      

 

The technical data schedules hereafter provides more details on the specific technical criteria and 
complement the Information given in the Bidding documents. The data in the “Minimum requirement” 
Column indicates Employer’s requirement and shall be read in conjunction with Schedule of 
requirement Appendices in Volume II. If discrepancy occurs between the values of “Drawings” and 
“Schedule of requirement Appendices” and “Minimum requirement” column of Technical data schedule 
mentioned here, the highest rating shall prevail. In that case, Bidders shall clarify and re-produce these 
data from the confirmed one. Bidders shall submit all the Guaranteed Technical Particulars of all 
equipment and materials, which will be needed for this Construction project according to Volume II, 
even if there is not in Schedule E forms. 

They form an essential part of bid submission and will be used in bid evaluation. They should be fully 
completed and submitted with the bid. 

 

Note:  

1. The GTP (Guaranteed Technical Particulars) shall be provided by the respective Vendor in their 
letterhead pad mentioning contractor/supplier Name, Users’ name as PGCB and Consultant 
Name (if any) as per provision of contract between PGCB & Contractor. GTP must have Revision 
No. & date of submission. Responsible personnel of Manufacturer (prepared by, checked by & 
approved by, as appropriate) shall sign the GTP. The Project Manager/Design & Quality Control 
Personnel of Contractor shall also sign the GTP before submission to PGCB. 
 

2. The items that require detail design of the offered equipment, may be kept unfilled mentioning 
TBA during detailed design. All other data shall be filled during bidding.  

 

 

  

PART 8 - FIBRE OPTIC MULTIPLEXER EQUIPMENT 

PART 10 – Digital Fault and Disturbance Recorder (DFDR). 

PART-11: HV Power Cables and Accessories 

11.1 33kV XLPE CABLE 
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GTP & Requirement Form: 230kV GIS Switchgear  

 

No. Description 
 

Unit 

Minimum Requirements 

 

Guaranteed 

By bidder 

Data Data 

230kV 

 

230kV 

 

1. GIS Switchgear 230 kV –  General & Electrical 

 

1.1. Manufacturer  Insert  

1.2 Country of origin  Insert  

1.3 Type: 

- GIS type 

- Type of busbars 

 

- Model designation 

 

- 

- 

 

- 

 

Indoor 

Double, passive 

 

Insert 

 

1.4 Enclosure: 

-Bus bar 

 

 

-Bay 

 

 

-Enclosure material 

  

Three Phase 

 

 

Single Phase 

 

 

Insert 

 

1.5 Nominal system voltage kV rms 230  

1.6 Highest voltage for equipment Un kV rms 245  

1.7 Rated lightning impulse withstand 

voltage  

- phase to earth 

- phase to phase 

- across open isolator 

- across open gap c.b. 

 

kVpeak 

1050 

 

Insert 

Insert 

Insert 

Insert 

 

1.8 Rated short duration power 

frequency voltage (rms value for 1 

minute) 

- phase to earth 

- phase to phase 

- across open isolator 

- across open gap c.b  

kV rms 

 

 

 

 

 

460 

 

 

Insert 

Insert 

Insert 

Insert 

 

1.9 Rated frequency fr Hz 50  

1.10 Rated current Ir 

 Busbars 

 Line bay 

 Transformer bay 

 Bus Coupler Bay 

 Bus Section Bay 

A 

A 

A 

A 

A 

[As per SLD & Schedule A of 

Volume 3] 

 

1.11 Rated short-circuit breaking current 

Isc 

kA rms ≥ 50  

1.12 Duration of short-circuit s ≥ 3  

1.13 Rated peak withstand current Ip 

(equal short-circuit making current) 

kAp ≥ 125  
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No. Description 
 

Unit 

Minimum Requirements 

 

Guaranteed 

By bidder 

Data Data 

230kV 

 

230kV 

 

1.14 Standard - IEC  

2 Solid Insulator 

2.1 Type of Solid Insulator  Disc type  

2.2 Material of Solid Insulator  Epoxy cast resin  

2.3 Discharge level at 110% of the 

rated voltage 

pc 10  

2.4 Gas tight disc type insulator 

- Bursting pressure 

- Routine test pressure 

Bar 

Bar 

Insert 

Insert 

 

3 Insulation Medium 

3.1 Insulation Medium  SF6  

3.2 Max. Permissible moisture content 

- For circuit breaker 

- For other compartments 

 

ppm 

ppm 

 

≤300 

≤700 

 

3.3 Max. Permissible air content Vol % 5  

4 Gas Compartments 

4.1 No. of gas compartment per feeder pcs. Insert  

4.2 Max. Gas losses per gas 

compartment per year 

pc < 0.1  

4.3 Min operating period to 1 recharge 

of SF6 gas 

Years 10  

4.4 Material of filter employed for 

moisture absorption 

 Al2O3  

4.5 SF6 filling pressure at 20
0
C 

ambient temp. 

Min. SF6 service pressure at 40
0
C 

ambient temp. 

Min. SF6 service pressure at 25
0
C 

ambient temp. 

Bar 

 

Bar 

 

Bar 

Insert 

 

Insert 

 

Insert 

 

4.6 Type of gas monitoring 

Signal: “Loss of SF6 Gas” at 20
0
C 

ambient temp. 

Signal: “Min. SF6 Density” at 20
0
C 

ambient temp. 

 Density Monitor 

 

Insert 

 

Insert 

 

4.7 Type of pressure relief device  Rupturing diaphragm  

4.8 Material of pressure relief device  Stainless steel  

4.9 Setting of pressure relief device  Insert  

5 Enclosure 

5.1 Temperature rise of enclosure at 

rated current 

   -  which have to be touched 

during operation  

   - which need not to be touched 

during operation 

   - which are not accessible to the 

operator 

 

 

0
C 

 
0
C 

 
0
C 

 

 

Max. 30 

 

Max. 40 

 

Max. 55 
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No. Description 
 

Unit 

Minimum Requirements 

 

Guaranteed 

By bidder 

Data Data 

230kV 

 

230kV 

 

5.2 Mechanical strength of enclosure 

- Design pressure 

- Min. bursting pressure 

 

 

bar 

bar
 

 

 

Insert 

Insert 

 

6. Circuit Breaker 

6.1 Type of circuit breaker  GIS, Indoor  

6.2 Isolating and quenching medium  SF6  

6.3 Enclosure  Single Phase  

6.4 Enclosure Material  Insert  

6.5 Material of Contacts  Silver plated copper  

6.6 Design  Single breaking  

6.7 Operating mechanism   

Spring Motor charged 

 

 

6.8 Number of poles pcs. 3  

6.9 No. of breaks per phase pcs 1  

6.11 Number of operating mechanisms 

per circuit breaker: 

For double busbar: 

 Line bay CB 

 Transformer bay CB 

 Bus Coupler Bay CB 

 Bus section bay CB 

 

 

 

pcs. 

pcs. 

pcs. 

pcs. 

 

 

 

3 

1 

1 

1 

 

6.12 D.C. component of the rated short-

circuit breaking current 

% > 30  

6.13 Rated operating sequence  O-0.3 s-CO-3 min-CO  

6.13.1 Rated continuous current (at 40°C 

ambient temperature) Ir  

 Line feeder 

 Bus coupler  

 Bus section  

 Transformer feeder  

 Transformer incomer feeder 

 33kV outgoing feeder 

 

 

A 

A 

A 

A 

A 

 

A 

 

 

 

[As per SLD & Schedule A of 

Volume 3] 

 

6.14 Rated short time breaking current 

(for 3 sec) 

kA 50  

6.15 Rated short time making current kA 125  

6.16 Rated peak withstand current kA 125  

6.17 Auto reclosing 

For double busbar: 

 Line bay CB 

 Transformer bay CB 

 Bus coupler bay CB 

 Bus section bay CB 

  

 

1p+3p 

N/A 

N/A 

N/A 
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No. Description 
 

Unit 

Minimum Requirements 

 

Guaranteed 

By bidder 

Data Data 

230kV 

 

230kV 

 

6.18 Maximum total break time (trip 

initiation to final arc extinction) 

pos.3.7.135 acc. to IEC 62271-100) 

ms ≤ 60  

6.19 Time of final arc extinction (3.7..134 

acc. IEC 62271-100) 

ms 20 ± 5  

6.20 Total opening time (max) ms Insert  

6.21 Total dead time (max) ms ≤ 300  

6.22 Total closing time (max) ms ≤ 90  

6.23 Restrike performance during 

capacitive current switching 

Class C2  

6.24 Number of operations without 

maintenance 

 CO at no-load 

 CO at rated current 

 CO at rated breaking current Isc 

  

 

≥ 10000 

≥ 2500 

insert 

 

6.25 The frequency of mechanical 

operations 

Class M2  

6.26 Rated electrical endurance Class E2  

6.27 Making coil 

- number per operating mechanism 

- rated power each 

 

Pcs 

 

W 

 

1 

 

Insert 

 

6.28 Tripping coil 

- number per operating mechanism 

- rated power each 

- voltage tolerances 

 

pcs. 

 

W 

% 

 

2 

 

Insert 

-30 / +10 

 

6.29 Minimum number of available 

contacts (NO/NC/wiping) 

 12NO+12NC+2  

6.30 Accessories in central control panel 

 

6.30.1 Anti-pumping relay  Yes  

6.30.2 Local/remote control selector 

switch 

 Yes  

6.30.3 Local operation push buttons  Yes  

6.30.4 Minimum pressure lock-out and 

alarm relays 

 Yes  

6.30.5 Operation counter  Yes  

6.31 First-pole-to-clear-factor  1.3  

6.32 Rated breaking current, small 

capacitive currents 

- Line charging 

- Cable charging  

- Capacitor bank 

 

 

A 

A 

A 

 

 

125 

250 

400 
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No. Description 
 

Unit 

Minimum Requirements 

 

Guaranteed 

By bidder 

Data Data 

230kV 

 

230kV 

 

6.33 Rated breaking current, small 

inductive currents 

- Unloaded transformers 

- Transformer loaded with 

reactor 

- Shunt reactors 

 

 

A 

 

A 

 

A 

 

 

25 

 

>200 

 

>250 

  

6.34 Switching overvoltage p.u. 2.5  

6.35 Rated motor voltage V d.c. 110  

6.36 Rated motor power W Insert  

7. Disconnector without earth switch 

7.1 Type  GIS, Indoor 

(As per SLD & Schedule A of volume 

3) 

 

7.2 Enclosure  Single Phase  

7.3 Enclosure Material  Insert  

7.4 Material of Contacts  Silver plated copper 

 

 

7.5 Gas quantity (3-phase) for 

disconnector  

kg 
Insert 

 

7.6 Type of disconnector 

 Three poles, motor operated 

 Three pole, make-proof, motor 

operated earthing switch 

 Three pole, disconnector link, 

hand operated 

 Yes 

 

No 

 

 

Yes 

 

 

7.7 Number of poles pcs. 3  

7.8 Number of operating mechanisms pcs. 1  

7.9 Type of operating mechanism 

 Three poles, motor operated 

 Three poles, make-proof 

 Disconnector Link 

  

Motor driven 

N/A 

Manual/Lever 

 

7.10 No. of breaks in series (per phase) pcs. 1  

7.11 Rated breaking current (capacitive) A Insert  

7.11.1 Rated continuous current (at 40°C 

ambient temperature) Ir  

 Line feeder 

 Transformer incomer feeder 

 33kV outgoing feeder 

 

 

A 

 

A 

A 

[As per SLD & Schedule A of 

Volume 3] 

 

7.12 Operating mechanism 
- for closing 
- for opening 

 Motor 

Motor 
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No. Description 
 

Unit 

Minimum Requirements 

 

Guaranteed 

By bidder 

Data Data 

230kV 

 

230kV 

 

7.13 Max. operating time 
- for closing 
- for opening 

 

sec 

sec 

Insert 

Insert 

 

7.14 Auxiliary contacts number 

(NC/NO/wiping) 

 

pcs. 
12 / 12 / 2 

 

7.15 Rated motor voltage V d.c. 110  

7.16 Rated motor power W Insert  

7.17 Hand operating facilities  Yes  

8. Disconnector with Earth switch 

8.1 Type  GIS, Indoor  

8.2 Enclosure  Single Phase  

8.3 Enclosure Material  Insert  

8.4 Material of Contacts 

 Disconnector 

 

 

 Earth Switch 

  

Silver plated copper 

 

Insert 

 

8.5 Gas quantity (3-phase) for 

disconnector with earth switch 

kg Insert  

8.6 Type of disconnector 

 Three poles, three position 

(close/open/earthed),  

motor operated, insulated, with 

earthing switch 

 Three pole, make-proof, motor 

operated earthing switch 

 Three pole, disconnector link, 

hand operated 

  

 

Yes 

 

 

Yes 

 

No 

 

 

8.7 Number of poles pcs. 3  

8.8 Number of operating mechanisms pcs. 1  

8.9 Type of operating mechanism 

 Three poles, three positions 

 Three poles, make-proof 

 Disconnector Link 

  

Motor driven 

Motor wound spring 

N/A 

 

8.10 No. of breaks in series (per phase) pcs. 1  

8.11 Rated breaking current for DS 

(capacitive) 

A Insert  

8.11.1 Rated continuous current of DS (at 

40°C ambient temperature) Ir  

 Line feeder 

 Bus coupler  

 Bus section  

 Transformer feeder  

 

 

 

A 

A 

A 

A 

 

 

 

 

[As per SLD & Schedule A of 

Volume 3] 
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No. Description 
 

Unit 

Minimum Requirements 

 

Guaranteed 

By bidder 

Data Data 

230kV 

 

230kV 

 

8.12 Operating mechanism 
- for closing 
- for opening 

  

Motor 

Motor 

 

8.13 Max. operating time for DS 
- for closing 
- for opening 

 

sec 

sec 

 

Insert 

Insert 

 

8.13 Max. operating time for ES 
- for closing 

- for opening 

 

sec 

sec 

 

Insert 

Insert 

 

8.14 Auxiliary contacts number 

- DS (NC/NO/wiping) 

- ES (NC/NO) 

 

pcs. 

pcs 

 

12 / 12 / 2 

6 / 6 

 

8.15 Rated motor voltage V d.c. 110  

8.16 Rated motor power W Insert  

8.17 Hand operating facilities  Yes  

9 Maintenance earthing switch 

9.1 Design  GIS, Indoor, three phase gang 

operation 

 

9.2 Enclosure  Single Phase  

9.3 Enclosure Material  Insert  

9.4 Gas quantity (3-phase) for earthing 

switch 

kg Insert  

9.5 Operating mechanism 

- for closing 

- for opening 

  

Motor 

Motor 

 

9.6 Max. operating time 

- for closing 

- for opening 

 

sec 

sec 

 

Insert 

Insert 

 

9.7 Auxiliary contacts 

- number (NC / NO) 

 

pcs. 

 

6 / 6 

 

9.8 Rated motor voltage V d.c. 110  

9.9 Rated motor power W Insert  

9.10 Hand operating facilities  Yes  

10 High speed earthing switch 

10.1 Design  GIS, Indoor, three phase gang 

operation 

 

10.2 Enclosure  Single phase  

10.3 Enclosure Material  Insert  

10.4 Gas quantity (3-phase) for earthing 

switching  

kg Insert  
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No. Description 
 

Unit 

Minimum Requirements 

 

Guaranteed 

By bidder 

Data Data 

230kV 

 

230kV 

 

10.5 Rated short circuit making current 

 

Rated capacitive breaking current (at 

6 kV eff.) 

Rated inductive breaking current (at 

10 kV eff.) 

kA 

 

A 

 

A 

Insert 

 

Insert 

 

Insert 

 

10.6 Operating mechanism 

- for closing 

- for opening 

  

Spring Motor charged 

Spring Motor charged 

 

10.7 Max. charging time sec Insert  

10.8 Max. operating time 

- for closing 

- for opening 

 

ms 

ms 

 

Insert 

Insert 

 

10.9 Auxiliary contacts 

- number (NC / NO / wiping) 

 

pcs. 

 

6 / 6 / 2 

 

10.10 Rated motor voltage V d.c. 110  

10.11 Rated motor power W Insert  

10.12 Hand operating facilities  Yes  

10.13 Insulated / Non-insulated  Insert  

11. Current Transformer 

11.1 Type  GIS, Indoor  

11.2 Characteristics of Current 

Transformers are preliminary and for 

Tender purpose only. 

The Contractor has to make 

Engineering and provide detail 

calculation and detail design, which 

will be subject to the PGCB's approval 

 Yes  

11.3 Rated continuous thermal current 

(40°C): 

 I core 

 II core 

 III core 

 IV core 

 V core 

 V I core 

 

 

% In 

% In 

% In 

% In 

% In 

% In 

 

 

120 for protection cores 

& 

200 for metering cores 
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No. Description 
 

Unit 

Minimum Requirements 

 

Guaranteed 

By bidder 

Data Data 

230kV 

 

230kV 

 

11.4 Current Transformer Rating: 

Secondary current, class, burden 

 

Line, Transformer feeders, Bus 

coupler, Bus section CT Cores: 

 I core 

 II core 

 III core 

 IV core 

 V core 

 

 

 

 

A/A, CL, 

VA 

 

 

 

 

(Number, ratio, class & burden 

of CT cores shall be as per SLD 

& Schedule A of Volume 3. All 

CT parameters shall be finalized 

by calculation during the 

execution stage) 

 

11.5 Security factor metering core  Fs = 5  

12. Voltage Transformer  

12.1 Type  GIS, Indoor  

12.2 Rated primary voltage kV 230/√3  

12.3 Voltage Transformer Rating: 

Secondary voltage, class, burden 

  

Line, Transformer feeders, Busbars 

VT Cores: 

 I core 

 II core 

 III core 

 

 

 

 

V/V, CL, 

VA 

 

 

(VT type, number, ratio, burden 

& class of VT cores shall be as 

per SLD & Schedule A of Volume 

3. All VT parameters shall be 

finalized by calculation during 

the execution stage) 

 

12.4 Load  Simultaneously  

13 Surge Arresters (Not applicable) 

 

13.1 Type  GIS, Indoor  

 Quantity, Position & Characteristic of 

Surge Arresters are preliminary and 

for Tender purpose only. 

The Contractor has to make 

Engineering and to provide detail 

calculation and detail design, which 

will be subject of the PGCB's approval 

 Yes  

13.2 Rated voltage of surge arrester Ur kV rms 216 

(Shall be finalized by calculation) 

 

13.3 Max. continuous operating voltage Uc kV rms 186 

(Shall be finalized by calculation) 

 

13.4 Nominal discharge current In (8/20μs) kA peak 10  

13.5 High current impulse of an arrester 

(4/10 μs) 

kA peak 100  

13.6 Line discharge class Class 3 

 

 

13.7 Energy dissipation capacity (per kV 

of rated voltage) 

kJ/ kV ≥ 6.5  

13.8 Long duration current impulse 

(2000 μs) 

A Insert  
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No. Description 
 

Unit 

Minimum Requirements 

 

Guaranteed 

By bidder 

Data Data 

230kV 

 

230kV 

 

13.9 Maximum residual voltage Ures    

 For switching impulse current 30/60 

μs at 0,5 kA 

kV peak Insert  

For switching impulse current 30/60 

μs at 1 kA 

kV peak Insert  

For switching impulse current 30/60 

μs at 2 kA 

kV peak Insert  

For lightning impulse current 8/20 

μs at 5 kA 

kV peak Insert  

For lightning impulse current 8/20 

μs at 10 kA 

kV peak Insert  

For lightning impulse current 8/20 

μs at 20 kA 

kV peak Insert  

14 Site Condition 

14.1 Max. altitude above sea level m not more than 1000  

14.2 Max. ambient temperature, outdoor 
o
C +45  

14.3 Min. ambient temperature, indoor 
o
C

 +4  

14.4 Max. ambient relative humidity % 100  

14.5 Max. seismic accelertion at floor level 

- horizontal 

- vertical 

 

g 

g 

 

0.2 

0.2 

 

15 Secondary circuits 

15.1 Auxiliary voltages: 

- for controlling and signalling 

- for remote control 

- for heating 

- tolerance 

 

V d.c. 

V d.c. 

V a.c. 

% 

 

110 

110 

415 /240, 50Hz 

-15 / +10 

 

16 Connection 

 

  16.1 Type: GIB - Gas Insulated Busbars, 

Indoor 

 Yes  

  16.2 Type: Single phase or Three phase, 

according to the design 

 Yes  

  16.3 Insulator, Single phase, SF6 / Air  Yes  

16.3.1 Manufacturer of SF6 to Air Bushing  Insert  

16.3.2 Enclosure  Single Phase  

16.3.3 Enclosure material  Insert  

16.3.4 Insulating material  Composite/Silicon  

16.3.5 Minimum creepage distance  mm/ kV ≥ 25 mm/ kV  

16.3.6 Flashover distance mm Insert  

  17 Circuit Breaker Control Cubicle 
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No. Description 
 

Unit 

Minimum Requirements 

 

Guaranteed 

By bidder 

Data Data 

230kV 

 

230kV 

 

17.1 

17.2 

17.3 

 

 

 

Material 

Material thickness 

Dimensions 

- Depth 

- Width 

- Height 

 

mm 

 

mm 

mm 

mm 

Insert 

Insert 

 

Insert 

Insert 

Insert 

 

18 Separate Local Control Cubicle 

18.1 

18.2 

18.3 

 

 

 

18.4 

Material (Steel) 

Material thickness  

Dimensions 

- Depth 

- Width 

- Height  

Total weight 

 

mm 

 

mm 

mm 

mm 

kg 

Yes 

Insert 

 

Insert 

Insert 

Insert 

Insert 

 

19 Maintenance requirement 

19.1 Compliance with maintenance, 

repair or extension (MRE) and HV 

testing requirements 

 As per attached MRE & testing 

scheme 

 

19.2 Overall compliance with the 

requirements & detail specification 

described in Vol-2 

Yes/No Yes  

 



GIS Switchgear 33 kV 

 

No. Description 
Minimum Requirements 

Guaranteed 
Unit Data 

1. Switchgear 33 kV - General  
1.1. Manufacturer  Insert  

1.2 Type  Insert  

1.3 Model designation  Insert  

1.4 Country of origin  Insert  

1.5 Nominal system voltage  kV rms 33  

1.6 Highest voltage for equipment Un  kV rms 36  

1.7 Rated lightning impulse withstand voltage   kV peak 170  

1.8 Rated short duration power frequency voltage  kV 70  

1.9 Rated frequency fr Hz 50  

1.10 Rated current Ir    

  Busbars A ≥ 3000  

  Line bay A ≥ 1250  

  Transformer bay A ≥ 2500  

  Bus Coupler bay A ≥ 2500  

  Bus Sectionalizer bay A ≥ 2500  

  Aux Trafo bay A ≥ 800  

1.11 Rated short-circuit breaking current Isc kA rms ≥ 40  

1.12 Duration of short-circuit s ≥ 3  

1.13 
Rated peak withstand current Ip (equal short-circuit making 
current) 

kA ≥ 100  

 Control voltage V. DC 110  

 Motor - auxiliary supply voltage  V. DC 110  

 Heater supply voltage V. Hz 230. 50  

1.14 Type of busbars - Double, sectionalize  

2. Circuit Breaker 
2.1 Isolating and quenching medium  Vaccum  

2.2 Type of circuit breaker  GIS /Indoor  

2.3 Design  Single breaking  

2.4 Operating mechanism  Motor-wound spring  

2.5 Number of poles pcs. 3  

2.6 Number of operating mechanisms per circuit breaker    

  Line bay pcs. 1  

  Transformer bay pcs. 1  

  Bus Coupler bay pcs. 1  

2.7a D.C. component of the rated short-circuit breaking current % > 30  

2.7b 

First-pole-to-clear factor 

 Terminal fault 

 Short-line fault 

 Out-of-phase 

p.u. 
p.u. 
p.u. 

1.3 
N.A. 
N.A 

 

2.8 Rated operating sequence  O-0.3 s-CO-3 min-CO  

2.9 Auto reclosing    

  Line bay  3p  

2.10 
Maximum total break time (trip initiation to final arc extinction) 
pos.3.7.135 acc. to IEC 62271-100) 

ms ≤ 100  

2.11 Time of final arc extinction (3.7..134 acc. IEC 62271-100) ms 20 ± 5  

2.12 Restrike performance during capacitive current switching Class C2  



No. Description 
Minimum Requirements 

Guaranteed 
Unit Data 

2.13 

Number of operations without maintenance 

 CO at no-load 

 CO at rated current 

 CO at rated breaking current Isc 

 

 
≥ 10000 
≥ 2500 

≥ 5 

 

2.14 The frequency of mechanical operations Class Min M1  

2.15a Rated electrical endurance Class Min E1  

2.15b Operating mechanism    

2.13 Number of making coils pcs. 1  

2.14 Number of breaking coils pcs. 2  

2.15 Minimum number of available contacts (NO/NC)  Min 6NO+6NC  

 Accessories in central control panel    

2.16 Anti-pumping relay  Yes  

2.17 Local/remote control selector switch  Yes  

2.18 Local operation push buttons  Yes  

2.19 Minimum pressure lock-out and alarm relays  Yes  

2.20 Operation counter  Yes  

3. Disconnector 
3.1 Type  GIS /Indoor  

3.2 Type of disconnector    

 

 Three pole,  

three position (close/open/earthed),  

motor operated, 

insulated,  

with earthing switch 

 Yes  

 

 Three pole, 

Disconnector,  

Motor operated 

 Yes  

3.3 Number of poles pcs. 3  

3.4 Number of operating mechanism pcs. 1  

3.5 Type of operating mechanism    

  Three position  Motor driven  

  Disconnector  Motor driven  

4. Current Transformer 
4.1 Type  GIS /Indoor  

 

Characteristics of Current Transformers are preliminary and for 
Tender purpose only. 
The Contractor has to make Engineering and to provide detail 
calculation and detail design, which will be subject of the 
PGCB's approval 

 Yes  

4.2 

Rated continuous thermal current (40°C): 

 I core 

 II core 

 III core 

 IV core 

 V core 

 
% In 
% In 
% In 
% In 
% In 

 
120 for protection cores 

& 

200 for metering cores 

 



No. Description 
Minimum Requirements 

Guaranteed 
Unit Data 

4.3 

Current Transformer Rating: 

Secondary current, class, burden 

 

Line, Transformer feeders, Bus coupler, Bus section 

CT Cores: 

 I core 

 II core 

 III core 

 IV core 

 V core 

 
A/A 
A/A 
A/A 
A/A 
A/A 

 
 

(Number, ratio, class & 

burden of CT cores shall 

be as per SLD & Schedule 

A of Volume 3. All CT 

parameters shall be 

finalized by calculation 

during the execution stage) 

 

4.5  Security factor metering core  
 

Fs=5 
 

 

4.6 

Rated power: 

 I core 

 II core 

 III core 

 IV core 

 V core 

 
VA 
VA 
VA 
VA 
VA 

 
30 VA for protection cores 

& 

15VA for metering cores 

(CT rated burden shall be 

finalized by calculation 

during the execution stage) 

 

5. Voltage Transformer 
5.1 Type  GIS /Outdoor  

5.2 Rated primary voltage  kV 33/√3  

5.3 

Rated secondary voltage 

 I winding 

 II winding 

 III winding 

 
V 
V 
V 

 
110/√3 
110/√3 
110/√3 

 

5.4 

Accuracy class: 

 I winding 

 II winding 

 III winding 

 

 
0.2 
0.2 

1/3P 

 

5.5 

Rated power: 

 I winding 

 II winding 

 III winding 

 
VA 
VA 
VA 

 
15 
15 
30 

(VT rated burden shall be 

finalized by calculation 

during the execution stage) 

 

5.6 Load  Simultaneously  

6. Surge Arresters - Characteristics     

6.1 Nominal system voltage  kV rms 33  

6.2 Highest voltage for equipment Un  kV rms 36  

6.4 Rated voltage of surge arrester Ur  kV rms 30  

6.5 Max. continuous operating voltage Uc  kV rms 24  

6.8 Rated frequency Hz 50  

6.9 Nominal discharge current In (8/20 μs) kA peak 10  

6.10 High current impulse of an arrester (4/10 μs) kA peak 100  

6.11 Type  GIS /Indoor  

6.12 Surge Counter with Leakage Meter  Yes  

7 Connection 
7.1 Type: Cable Connection , Indoor  Yes  

7.2 Type: Single phase or Three phase, according to the design  Yes  



No. Description 
Minimum Requirements 

Guaranteed 
Unit Data 

7.3 Outgoing feeder shall be provided with dummy plug  Yes  

8 Maintenance requirement 

8.1 
Maintenance of any circuit breaker shall be possible without 
interruption of adjacent bays 

 Yes  

 Overall compliance with the requirements (yes/no)  
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 Surge Arrester 33 kV 

 

No. Description 
Minimum Requirements 

Guaranteed 
Unit Data 

1. Surge Arresters - General  

1.1 Manufacturer  Insert  

1.2 Type  Insert  

1.3 Model designation  Insert  

1.4 Country of origin  Insert  

1.5 Standards  IEC 60099-4  

1.6 Quality control  ISO 9001  

1.7 Design  
Metal oxide, gapless, 

outdoor 
 

1.8 Short circuit testing authority  Insert authority  

2. Surge Arresters - Characteristics  

2.1 Nominal system voltage kV rms 33  

2.2 Highest voltage for equipment Un kV rms 36  

2.4 Rated voltage of surge arrester Ur kV rms 30  

2.5 Max. continuous operating voltage Uc kV rms 24  

2.8 Rated frequency Hz 50  

2.9 Nominal discharge current In (8/20 μs) kA peak 10  

2.10 High current impulse of an arrester (4/10 μs) kA peak 100  

3. Surge Arresters - Design and Construction 

3.1 Line discharge class Class 3  

3.2 
Energy dissipation capacity (per kV of rated 

voltage) 
kJ/kV ≥ 6.5  

3.3 Long duration current impulse (2000 μs) A ≥ 850  

3.4 Maximum residual voltage Ures    

3.4.1 
For switching impulse current 30/60 μs at 

0,5 kA 
kV peak ≤ 65  

3.4.2 
For switching impulse current 30/60 μs at 1 

kA 
kV peak ≤ 67.5  

3.4.3 
For switching impulse current 30/60 μs at 2 

kA 
kV peak ≤ 70  

3.4.4 For lightning impulse current 8/20 μs at 5 kA kV peak ≤ 75  

3.4.5 
For lightning impulse current 8/20 μs at 10 

kA 
kV peak ≤ 80  

3.4.6 
For lightning impulse current 8/20 μs at 20 

kA 
kV peak ≤ 90  

3.5. Dielectric endurance of arrester housing)    

3.5.1 
Lightning impulse withstand voltage of 

arrester housing up (1.2/50 μs) 
kV ≥ 235  

3.5.2 
Power frequency withstand voltage of 

arrester housing (1 min wet) 
kV ≥ 105  

3.6. Mechanical requirements    

3.6.1 Specified short-term load SSL (Fdyn) N ≥ 7500  

3.6.2 Specified long-term load SSL (Fstat) N ≥ 5000  
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No. Description 
Minimum Requirements 

Guaranteed 
Unit Data 

3.7 Minimum creepage distance  mm/kV ≥ 25 mm/kV  

3.8. Housing insulating material  Composite/Silicone  

3.9 Insulating basement  Yes  

3.10 Surge arrester height mm Insert  

3.11 Surge arrester weight kg Insert  

3.12 
Voltage distribution ring present / ring 

diameter 

yes / no / 

mm 
Insert  

3.14 HV terminal    

3.14.1 Shape  Flat  

3.14.2 Dimension mm x mm Min 100 x 100  

3.14.3 Number of holes  Min 2  

3.14.4 Distance between holes Mm 50  

3.14.5 Material suitable for  Al terminal  

 Overall compliance with the requirements (yes/no)  
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Surge Arrester 230 kV (AIS) 

 

No.  Description 
Minimum Requirements 

Guaranteed 
Unit Data 

1 Surge Arresters - General       

1.1 Manufacturer   Insert  

1.2 Type   SM  

1.3 Model designation   Insert  

1.4 Country of origin   Insert  

1.5 Standards   IEC 60099-4  

1.6 Quality control   ISO 9001  

1.7 Design   
Metal oxide, 

gapless, outdoor 
 

1.8 Short circuit testing authority   Insert authority  

1.9 Type Test Report Reference    Insert   

2 Surge Arresters - Characteristics      

2.1 Voltage     

2.1.1 Nominal System Voltage kV rms 230  

2.1.2 Highest voltage for equipment Um kV rms 245  

2.1.3 Rated voltage of surge arrester Ur kV rms 198  

2.1.4 Max. continuous operating voltage Uc kV rms 158  

2.1.5 Reference Voltage KVrms Insert  

2.1.6 Gap between Vref & MCOV 
% of 

MCOV 

Insert  

2.1.7 TOV [Curve to be attached]    

 0.1s 
pu [of 

MCOV] 

Insert  

 1s 
pu [of 

MCOV] 

Insert  

 3s 
pu [of 

MCOV] 

Insert  

 10s 
pu [of 

MCOV] 

Insert  

2.1.8 Maximum residual voltage Ures     

 
For switching impulse current 30/60 μs kV peak ≤ 390  
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No.  Description 
Minimum Requirements 

Guaranteed 
Unit Data 

at 0,5 kA 

 

For switching impulse current 30/60 μs 

at 1 kA 
kV peak ≤ 400  

 

For switching impulse current 30/60 μs 

at 2 kA 
kV peak ≤ 415  

 
For lightning impulse current 8/20 μs at 

5 kA 
kV peak ≤ 455  

 
For lightning impulse current 8/20 μs at 

10 kA 
kV peak ≤ 480  

 
For lightning impulse current 8/20 μs at 

20 kA 
kV peak ≤ 535  

2.1.9 Dielectric endurance of arrester housing    

 
Lightning impulse withstand voltage of 

arrester housing up (1.2/50 μs) 
kV 

 

Insert 

 

 
Power frequency withstand voltage of 

arrester housing (1 min wet) 
kV 

 

Insert 

 

2.1.10 Arrester Protection Margin/level    

 
Lightning Impulse Protection 

Margin/level 
 Min 2.2  

 
Switching Impulse Protection 

Margin/level 
 Min 1.5  

 
Steep current impulse protection 

Margin/level 
 Min 2.0  

2.2 Current     

2.2.1 Reference Current  mA Insert  

2.2.2 Long duration current impulse (2000 μs) A ≥ 850  

2.2.3 Nominal discharge current In (8/20 μs) kA peak 10  

2.2.4 
High current impulse of an arrester (4/10 

μs) 
kA peak 100  

2.3 Others     

2.3.1 Line discharge class Class   

2.3.2 
Energy dissipation capacity (per kV of 

rated voltage) 
kJ/kV ≥ 7  

2.3.3 Thermal Charge Transfer Rating, Qth Coulombs Insert  

2.3.4 Repetitive Charge Transfer Rating, Qrs Coulombs Insert  
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No.  Description 
Minimum Requirements 

Guaranteed 
Unit Data 

2.3.5 Rated frequency Hz 50  

2.3.6 Partial Discharge Level  pC ≤ 10  

3 
Surge Arresters - Design and 

Construction 
     

3.1 Designed Life  Years  Insert  

3.2 MTBF  Insert  

3.3 MTTR  Insert  

3.4 Resistor Block    

3.4.1 Diameter  mm Insert  

3.4.2 No. of ZnO Block in series at One unit No. Insert  

3.4.3 No. of separately housed arrester unit No.   

3.4.4 Housing design    

 

Open or Case Design 

Closed or Wrap Design 

Hollow Tube Design 

 Insert  

 Pressure relief device No. & Location  Insert  

 
Highest pressure developed during 

rated discharge current 
kPa 

Insert  

 Pressure Relief Class  Insert  

 Alternate shed housing  Yes/No Insert  

 Color of housing   Insert  

 Material of housing  SIR Insert  

 Volcanizing Technology   Insert  

3.4.5 Design Considerations    

 Designed for Ambient Temperature   C -40 to +40  

 Solar Radiation  kW/m2 ≥1.1  

 Altitude  m 1000  

 Frequency of AC Power Supply Hz 48-62  

 Wind Velocity  m/s ≤ 34 m/s  

3.4.6 Similar Model that passed Short Circuit    
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No.  Description 
Minimum Requirements 

Guaranteed 
Unit Data 

Test  

 100% fault current  kA Insert  

 50% fault current kA Insert  

 25% fault current kA Insert  

3.6. Mechanical requirements      

3.6.1 Specified short-term load SSL (Fdyn) N Insert  

3.6.2 Specified long-term load SSL (Fstat) N Insert  

3.6.3 Maximum cantilever strength Nm Insert  

3.6.4 
Maximum force due to wind (at 

maximum specified gust speed) 

Nm 
Insert  

3.7 Minimum creepage distance mm/kV ≥ 25 mm/kV  

3.8. Housing insulating material   
Composite/ 

Silicon 
 

3.9 Insulating basement   Yes  

3.10 Surge arrester height mm Insert  

 

Total leakage distance across outer 

insulator shedding for the complete 

arrester 

mm 

Insert  

 

Protected leakage distance across outer 

insulator shedding for the complete 

arrester 

mm 

Insert  

 Clearance     

 phase to earth (from center line) mm Insert  

 
phase to phase (center line to center 

line) 
mm 

Insert  

3.11 Surge arrester weight kg Insert  

3.12 Voltage distribution ring present  Yes/No Yes  

3.12.1 Ring Diameter mm   

3.14 HV terminal      

3.14.1 Shape   Flat  

3.14.2 Dimension mm x mm Min 100 x 100  

3.14.3 Number of holes   Min 4  
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No.  Description 
Minimum Requirements 

Guaranteed 
Unit Data 

3.14.4 Distance between holes mm x mm 50 x 50  

3.14.5 Material suitable for   Al terminal  

3.15 Arrester Grounding  Yes/No Yes  

3.16 Surge Counter  Insert   

3.16.1 Manufacturer   Insert   

3.16.2 Type  Insert   

3.16.3 Model designation  Insert   

3.16.4 Country of origin  Insert   

3.16.5 Leakage Current Measurement   Insert  

3.16.5 Range of Measurement µA-mA Insert  

3.16.6 
Sensitivity of surge counter peak at a 

wave shape of micro sec 
 

Insert   

3.16.7 Minimum counted Surge Ampere   Insert   

3.16.8 Error  Insert   

3.16.9 Grounding of Counter  Insert   

 
Separate Insulated (from Counter 

housing) terminal at bottom of Counter 
 

Insert   

 
Separate Insulated (from Counter 

housing) terminal at top of Counter 
 

Insert   

 Counter Body Earthing   Insert   

 Earthing Conductor Material   Copper  

 Conductor Size  mm2  Insert   

 Conductor Insulation   Insert   

3.16.10 Short Circuit Test of Counter   Yes  

3.16.10.1 Test Authority   Insert   

     

4 Drawings     

4.1 
GA Drawing with All dimension & 

clearance clearly marked 
 

Yes   

4.2 
Sectional Drawing to show internal 

blocks, PRD etc. 
 

Yes  

4.3 HV terminal Drawing   Yes  

4.4 Surge Counter Drawing  Yes  
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No.  Description 
Minimum Requirements 

Guaranteed 
Unit Data 

4.5 Surge Counter installation Drawing  Yes  

4.6 Earthing Terminal Drawing   Yes  

4.7 
Quality & FAT/Routine Test Plan 

Attached  
 

Yes  

  

Overall compliance with the requirements (yes/no) 

 

  

 

 

 

 



1 

 

 

 

 

GTP of Conductor, steel structures and others 

No 

 

Description Unit Minimum 

Requirements 

Guaranteed 

1 Structural Steel    

1.1 Type and standard specification  Insert  

1.2 Manufacturer and country  Insert  

1.3 Minimum yield strength kg/mm2 Insert  

1.4 Ultimate tensile strength kg/mm2 Insert  

 Copper Conductors for Earthing system    

2.1 Type and standard specification  Insert  

2.2 Manufacturer and country  Insert  

2.3 Conductor material  Insert  

2.4 Size of conductors  

(Solid copper rods) 
mm2 

Insert  

2.5 Size of conductors (Flat copper bars) 

(Width×Thickness×Bundles) 
mm 

Insert  

2.6 Rated current A Insert  

2.7 Short time withstand current  kA rms Insert  

2.8 Peak withstand current kA pk Insert  

3 High Voltage Bus Work    

3.1 Switchyard Conductor    

3.1.1 Copper Tubular Conductors for Busbar    

3.1.1.1 Type and standard specification  Insert  

3.1.1.2 Manufacturer and country  Insert  

3.1.1.3 Inner diameter mm Insert  

3.1.1.4 Outer diameter mm Insert  

3.1.1.5 Rated continuous current (site rating) A rms Insert  

3.1.1.6 Temperature rise at rated current oC Insert  

3.1.1.7 Rated short time current kA rms Insert  

3.1.1.8 Peak withstand current kA pk Insert  

3.1.1.9 Weight  kg/m Insert  

3.1.1.10 Moment of inertia kg-m2 Insert  

3.1.2 Aluminium Tubular Conductors for Busbar    

3.1.2.1 Type and standard specification  Insert  

3.1.2.2 Manufacturer and country  Insert  

3.1.2.3 Inner diameter mm Insert  

3.1.2.4 Outer diameter mm Insert  

3.1.2.5 Rated continuous current (site rating) A rms Insert  

3.1.2.6 Temperature rise at rated current oC Insert  

3.1.2.7 Rated short time current kA rms Insert  

3.1.2.8 Peak withstand current kA pk Insert  

3.1.2.9 Weight  kg/m Insert  

3.1.2.10 Moment of inertia kg-m2 Insert  

3.1.2.11 Temperature rise at rated current oC Insert  

3.1.2.12 Rated short time current kA rms Insert  



2 

 

 

 

No 

 

Description Unit Minimum 

Requirements 

Guaranteed 

3.1.2.13 Peak withstand current kA pk Insert  

3.1.2.14 Rated ultimate tensile strength kN Insert  

3.1.2.15 Mass, nominal kg/m Insert  

3.1.2.16 No. of conductors per bundle  Insert  

3.1.2.17 Bundle configuration  Insert  

3.1.2.18 Bundle spacing    

3.1.3 Flexible Bus Conductor    

3.1.3.1 Type and standard specification  Insert  

3.1.3.2 Manufacturer and country  Insert  

3.1.3.3 Conductor type  Insert  

3.1.3.4 Conductor size  Insert  

3.1.3.5 Standing  

No. of Al wires 

Dia. Of each wire 

 

 

mm 

Insert  

3.1.3.6 Overall conductor dia. mm Insert  

3.1.3.7 Cross-sectional area mm2 Insert  

3.1.3.8 Rated continuous current (site rating) A rms Insert  

3.1.3.9 Temperature rise at rated current oC Insert  

3.1.3.10 Rated short time current kA rms Insert  

3.1.3.11 Peak withstand current kA pk Insert  

3.1.3.12 Rated ultimate tensile strength kN Insert  

3.1.3.13 Mass, nominal kg/m Insert  

3.1.3.14 No. of conductors per bundle  Insert  

3.1.3.15 Bundle configuration  Insert  

3.1.3.16 Bundle spacing  Insert  

3.1.4 Shield Wire    

 Type and standard specification  Insert  

 Manufacturer and country  Insert  

 Dia. of galvanized steel wire mm Insert  

 Stranding 

No. of Al wires 

Dia. Of each wire 

 

 

mm 

Insert  

 Grade of wire  Insert  

 Weight of wire kg/km Insert  

 Minimum breaking strength of wire kN Insert  

3.2 Insulators    

3.2.1 Station Post Type (for rigid Busbar)    

 Type and standard specification  Insert  

 Manufacturer and country  Insert  

 Insulator unit, length/height mm Insert  

 No. of units in each insulator  Insert  

 Power frequency flashover voltage 

Dry 

Wet  

 

kV 

kV 

Insert  



3 

 

 

 

No 

 

Description Unit Minimum 

Requirements 

Guaranteed 

 Impulse flashover voltage 

Positive 

Negative  

 

kV 

kV 

Insert  

 Power frequency withstand voltage 

1 min. dry 

10 sec. wet 

 

kV 

kV 

Insert  

 Power frequency puncture voltage kV Insert  

 Switching impulse withstand voltage, wet kV pk Insert  

 Lightning impulse withstand voltage kV pk Insert  

 Radio interference voltage 

Test voltage to ground 

Max. RIV at 1.1xUr//3 line to  ground 

voltage, when tested as per IEC 60694 

 

kV rms 

micro V 

Insert  

 Leakage distance mm Insert  

 Mechanical values, failing load (min.) 

Cantilever strength 

Tensile strength 

Torsional strength 

Compressional strength 

Combined electrical and  

mechanical strength 

Impact strength 

 

N 

N 

N-m 

N 

N 

 

N-m 

Insert  

3.2.2 String Type  Insert  

 Type and standard specification  Insert  

 Manufacturer and country  Insert  

 Insulator unit, length mm Insert  

 No. of units in each insulator  Insert  

 No. of insulator strings per conductor 

(at each end) 
 

Insert  

 Dia. of disc mm Insert  

 Disc spacing mm Insert  

 Power frequency flashover voltage 

Dry 

Wet  

 

kV 

kV 

Insert  

 Impulse flashover voltage 

Positive 

Negative  

 

kV 

kV 

Insert  

 Power frequency withstand voltage 

1 min. dry 

10 sec. wet 

 

kV 

kV 

Insert  

 Power frequency puncture voltage kV Insert  

 Switching impulse withstand voltage, wet kV pk Insert  

 Lightning impulse withstand voltage kV pk Insert  

 Dry arcing distance mm Insert  

 Radio interference voltage 

Test voltage to ground 

 

kV rms 

Insert  



4 

 

 

 

No 

 

Description Unit Minimum 

Requirements 

Guaranteed 

Max. RIV at 1.1xUr//3 line to  ground 

voltage, when tested as per IEC 60694 

micro V 

 Leakage distance mm Insert  

 Mechanical values, failing load (min.) 

Tensile strength 

Torsional strength 

Compressional strength 

Combined electrical and  

mechanical strength 

Impact strength 

 

N 

N-m 

N 

N 

 

N-m 

Insert  

3.3 Clamps and Fittings    

 Type and standard specification  Insert  

 Manufacturer and country  Insert  

 Maximum working stresses  Insert  

 All accessories for installation 

(bolts, nuts, etc.) 
 

Insert  
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GTP & requirement Form: Transformer 

230/34.5kV, 120/140MVA, 3-Phase Power Transformer 

No. Description 
Minimum Requirements 

Guaranteed 
Unit Data 

1 General 

1.1 Manufacturer  Insert  

1.2 Type  

Power transformer three-

phase, oil immersed, 

hermetically sealed, with on-

load tap changer, outdoor 

 

1.3 Model designation  Insert  

1.4 Country of origin  Insert  

1.5 Standards  

IEC 60044, IEC 60076 

IEC 60137, IEC 60214 

IEC 60354, IEC 60529 

IEC 60815, IEC 60947 

NEMA TR-1 

CENELEC EN 50216 

 

1.6 Quality control  ISO 9001  

1.7 Number of phases  3  

1.8 Number of windings  2 windings / phase  

1.9 Tertiary winding function  NA  

1.10 Thermal insulation class  105 (A)  

1.11 Installation requirement  Outdoor  

2 Ratings and properties 

2.1 Voltage ratio at no load and at principle tap HV/LV kV/kV 230/34.5kV  

2.2 

Rated voltage of windings: 

a) HV winding 

b) LV winding 

 

  

kV 

kV 

 

 

230 

34.5 

 

2.3 
Rated power: 

a) Primary / secondary winding 

Tertiary - minimum 

 

MVA 

MVA 

 

140 / 140 

NA 

 

2.4 
Rated power by cooling ONAN / ONAF 

b) Primary / secondary winding 

Tertiary – minimum 

 

MVA 

MVA 

 

120/140 

NA 

 

2.5 

Rated current on HV/ LV windings at CMR 

a) HV at Highest Voltage Tap 

b) HV at Nominal Voltage Tap 

c) HV at Lowest Voltage Tap 

d) LV 

 

A 

A 

A 

A 

  

2.6 Tap changer:    

 Manufacturer  Insert  

 Country of origin  Insert  

 Model designation  insert  

 Type of tap changing  

On-load   

Local, remote, supervisory 

electrical and hand operation 
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No. Description 
Minimum Requirements 

Guaranteed 
Unit Data 

 
DS Type and  

Number 
 

Vacuum Tap 

Insert 
 

 Tap changer location  At High voltage side  

 Type of voltage regulation  C.F.V.V.  

 Tapping range % ±10  

 Tapping step size % 1.25  

 Number of tapping steps Nos. Insert  

 Rating  
Rated power 140 MVA, all 

taps 
 

 

c) Power frequency withstand test voltage 

(BS.4571)  

- between first and last contacts of the 

selector switch  

- between any two adjacent contacts of the 

selector 

- between open diverter switch contacts 

 Insert  

 Type test certificate reference  Insert  

 Motor Drive Unit Make /Type Number  Insert  

2.7 AVR relay    

 Manufacturer’s Name  
Shall be from tap changer 

manufacturer 
 

 Country of Origin  Insert  

 Hardware / Software Version  Insert  

2.8 Frequency Hz 50  

2.9 Corresponding lowest system frequency Hz Insert  

2.10 
Connection of three-phase windings (group of 

vector IEC 60076) 
 Dyn1  

2.11 Low voltage winding connection (LV)  Insert  

2.12 Type of cooling  ONAN/ONAF  

2.13 Line drop compensation Yes/No Yes  

2.14 
Whether automatic control required and 

referenced voltage 
 Yes, 110V, 50Hz  

2.15 
Whether separate remote-control panel 

required 
Yes/No Yes  

2.16 
Whether provision for supervisory control 

required, including AVR setting 
Yes/No Yes  

2.17 Whether marshalling kiosk required Yes/No Yes (Tank Side, Cubicle)  

3 Special technical requirements 

3.1 

Short circuit impedance corrected to 

reference temperature of 75°C at rated 

frequency and rated power 

   

3.1.1 

HV – LV, on the basis of rated power with on-load 

tap changer  

 in middle position 

 in extreme plus position 

 in extreme minus position 

 

 

% 

% 

% 

Insert 

 
 

3.1.2 

Maximum Impedance between HV – LV over 

tapping range 

Corresponding tap 

% 

 

Insert 

Insert  
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No. Description 
Minimum Requirements 

Guaranteed 
Unit Data 

3.2 

Zero-sequence impedance, with tap changer in 

middle position at 120MVA base: 

HV/LV 

 

 

% 

 

 

Insert 

 

3.3 
Power transformer capacity to withstand 

external short circuits 
   

3.3.1 Short-circuit duration s 2  

3.3.2 

Symmetrical short-circuit withstand capacity during 

indicated period: 

a) HV winding 

b) LV winding 

Pre-fault voltage 

 

 

kA 

kA 

p.u. 

 

 

50 

40 

1.05 

 

3.3.3 

Asymmetrical short-circuit withstand capacity during 

indicated period: 

a) HV winding 

b) LV winding 

Pre-fault voltage 

 

 

 

  kA 

kA 
 p.u. 

 

 

 

Insert 

Insert 

 

 

3.4 Guaranteed losses    

3.4.1 

No-load losses with tap changer in nominal tap 

position: 

a) at rated voltage and rated frequency 

b) at 110 % of rated voltage, at rated frequency 

c) at 90 % of rated voltage, at rated frequency 

 

 

 

kW 

kW 

kW 

 

                  

   

 Insert 

  Insert 

  Insert 

 

 
Average No-Load Loss (this value will be 

evaluated) 
 kW  (a+b+c)/3  

3.4.2 No-load losses capitalized value BDT/kW As per Tender Requirement  

3.4.3 
Tolerance to be applied to no-load losses in % 

of the guaranteed value 
% 10  

3.4.4 

On-load losses at 75°C and rated frequency    

a) On-load losses at 75°C and rated frequency, 

with tap changer in nominal tap position and at 

rated current of that tap position 

kW Insert  

b) On-load losses at 75°C and rated frequency, 

with tap changer in plus (+) extreme tap 

position and at rated current of that tap 

position 

kW Insert  

c) On-load losses at 75°C and rated frequency, 

with tap changer in minus (-) extreme tap 

position and at rated current of that tap 

position 

kW Insert  

Average On-load losses (this value will be 

evaluated) 
kW (a+b+c)/3  

3.4.5 On-load losses capitalized value BDT/kW As per Tender Requirement  

3.4.6 
Tolerance to be applied to on-load losses in % 

on the guaranteed value 
% 10  

3.4.7 
Ancillary equipment (fans, pumps, heaters, 

etc.) 
   

3.4.8 
Load of ancillary equipment (this value will be 

evaluated) 
kW Insert  
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No. Description 
Minimum Requirements 

Guaranteed 
Unit Data 

3.4.9 Capitalized valued of ancillary equipment load BDT/kW As per Tender Requirement  

3.4.10 
Tolerance to be applied to ancillary equipment 

load in % of the guaranteed value 
% 10  

3.5 Total loss at 75°C and normal ratio kW Insert  

3.6 Insulation level    

3.6.1 High voltage (HV)  LI 1050, AC 460  

3.6.2 Low voltage (LV)  LI 170, AC 70  

3.6.3 Neutral  LI 95, AC 38  

3.6.4 Induced voltage (ACSD, ACLD) kV In acc. To IEC 60076-3  

3.7 
The highest voltage for equipment 

(effective value) 
   

3.7.1 High voltage (HV) kV 245  

3.7.2 Low voltage (LV) kV 36  

3.7.3 Neutral kV 17.5  

3.8 

Regulation at  75°C and normal ratio – 

(A) At unity power factor  

(B) At 0.8 lagging powerfactor  

 
% 

% 
  

3.9 Efficiencies    

3.9.1 

If cosφ = 1.0 and: 

d) 25 % load of the rated value 

e) 50 % load of the rated value 

f) 75 % load of the rated value 

100 % load of the rated value 

 

 

Insert 

Insert 

Insert 

Insert 

 

3.9.2 

If cosφ = 0.8 (inductive) and: 

g) 25 % load of the rated value 

h) 50 % load of the rated value 

i) 75 % load of the rated value 

100 % load of the rated value 

 

 

Insert 

Insert 

Insert 

Insert 

 

3.10 

Voltage drop at the terminals of secondary 

winding at rated temperature and at the middle 

tap changer position 

   

3.10.1 cosφ = 1.00  Insert  

3.10.2 cosφ = 0.95 (inductive)  Insert  

3.10.3 cosφ = 0.90 (inductive)  Insert  

3.10.4 cosφ = 0.80 (inductive)  Insert  

3.11 No-load current at rated frequency    

3.11.1 At 0.90 Un  Insert  

3.11.2 At 1.00 Un  Insert  

3.11.3 At 1.05 Un  Insert  

3.12 

Temperature rise limits, at rated power, with 

complete cooling system in service and at lowest 

voltage tap 

   

3.12.1 

Top oil temperature under service conditions stated 

in Schedule of Technical Requirement: 

a) CMR 

ONAN rating 

 

˚C                        

˚C 

 

≤ 55                                   

≤ 55 

 

3.12.2 

Winding temperature rise at CMR under service 

conditions stated in Schedule of Technical 

Requirement: 

˚C ≤ 60  
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No. Description 
Minimum Requirements 

Guaranteed 
Unit Data 

3.12.3 
Hottest spot rise in core, metallic parts and adjacent 

Parts in contact with oil at rated power 
˚C ≤ 65   

3.12.4 Hottest spot rise in copper (winding) at rated power ˚C ≤ 75  

3.12.5 Winding insulation temperature capacity ˚C Insert  

3.12.6 
Winding hot spot temperature on emergency 

overload not exceeding 
˚C 

≤ 120 (may be fixed 

during final design at 

execution stage) 

 

3.12.7 
Tank Surface temperature (amb+Top oil rise+Core 

surface temperature) 
 Insert  

3.12.8 Temperature gradient at rating specified ˚C Insert  

3.12.9 Temperature rise of metallic parts   

 Tank walls ˚C Insert  

 Tie plate ˚C Insert  

 Top clamp ˚C Insert  

 Bottom clamp ˚C Insert  

3.13 

At the emergency cases it is allowed: 

j) Continuous overload at the highest winding 

temperature which exceeds by 2.5°C the 

guaranteed limit value 

Continuous voltage increase when the top oil 

temperature exceeds the guaranteed limit by 2.5°C 

at rated power (in % of the rated voltage) 

 

MVA 

 

 

% 

Compliant to 

IEC 60076-7 
 

3.14 
Guaranteed value of overloads in % of the rated 

power 
   

3.14.1 

Normal overloads prediction which can occur once a 

day (in % of the rated power) within the winding 

temperature rise limit of 75°C 

   

3.14.1.1 

After operation under 15 min 

k) full rated power 

l) ¾ rated power 

½ rated power 

 

 

Insert 

Insert 

Insert 

 

3.14.1.2 

After operation under 20 min 

m) full rated power 

n) ¾ rated power 

½ rated power 

 

 

Insert 

Insert 

Insert 

 

3.14.1.3 

After operation under 120 min 

o) full rated power 

p) ¾ rated power 

½ rated power 

 

 

Insert 

Insert 

Insert 

 

3.14.2 
Sudden transient overloads (in % of the rated power) 

with the winding temperature rise limit of 85°C 
  

3.14.2.1 

After operation under 15 min 

q) full rated power 

r) ¾ rated power 

½ rated power 

 

 

Insert 

Insert 

Insert 
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No. Description 
Minimum Requirements 

Guaranteed 
Unit Data 

3.14.2.2 

After operation under 20 min 

s) full rated power 

t) ¾ rated power 

½ rated power 

 

 

Insert 

Insert 

Insert 

 

3.14.2.3 

After operation under 120 min 

u) full rated power 

v) ¾ rated power 

½ rated power 

 

 

Insert 

Insert 

Insert 

 

3.15 

Guaranteed values of loads at ambient temperature 

of 40°C, without danger of exceeding the oil and 

winding temperature limits: 

w) with all cooling groups in operation (excluding 

stand-by cooling group) 

x) with one cooling group out of operation 

with two cooling groups out of operation 

 

 

 

Insert 

 

Insert 

Insert 

 

4 Oil 

4.1 New  Yes  

4.2 Manufacturer & country   Insert  

4.3 
Type 

Class 
 

Insert 

Insert 
 

4.4 Standard  IEC 60296  

4.5 Minimum flash point °C Insert  

4.6 Viscosity at 20°C mm2/s Insert  

4.7 Maximum dielectric strength kV/cm Insert  

4.8 Data sheet attached  Insert  

4.9 Corrosive Sulphur  No  

4.10 PCB content  Without PCB  

5 Bushing 

5.1 HV bushing    

5.1.1 Quantity  3  

5.1.2 Class kV 245  

5.1.3 Manufacturer & country make  Insert  

5.1.4 Type  
RIP with Composite Silicon 

Rubber Housing 
 

5.1.4.1 Single Flange or Double Flange  Insert  

5.1.4.2 Draw lead type or Solid Type  Insert  

5.1.4.3 Type: Oil to Oil or Oil to Air or Oil to SF6  Insert  

5.1.5 Rated current A ≥ 2000  

5.1.6 Rated short circuit current (3 s) kA rms ≥ 50  

5.1.7 Rated lightning impulse withstand voltage kV peak 1050  

5.1.8 Rated switching impulse withstand voltage kV peak N/A  

5.1.9 Rated power frequency withstand voltage kV rms 460  

5.1.10 Connectors    

5.1.10.1 Shape  Flat  

5.1.10.2 Dimension (L x W) mm x mm  125x125  

5.1.10.3 Suitable for  Al wire  

5.1.11 Minimum creepage distance (25 mm/kV) mm/kV ≥ 25 mm/kV  

5.1.12 Total Creepage distance of outdoor shedding mm Insert  

5.1.13 Protective Creepage distance of shedding mm Insert  
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No. Description 
Minimum Requirements 

Guaranteed 
Unit Data 

5.1.14 Full vacuum withstands of complete bushing  YES  

5.1.15 Total length of insulator mm Insert  

5.1.16 Weight of insulator kg Insert  

5.1.17 Electrostatic capacity of complete bushings  pF Insert  

5.1.18 Manufacturer of  composite silicon rubber  Insert  

5.1.19 De-rating Factor  Insert  

5.3 LV bushings     

5.3.1 Quantity  3  

5.3.2 Class kV 36  

5.3.3 Manufacturer & country make  Insert  

5.3.4 Type:  
RIP with Composite Silicon 

Rubber Housing 
 

5.3.4.1 Single Flange or Double Flange  Insert  

5.3.4.2 Draw lead type or Solid Type  Insert  

5.3.4.3 Type: Oil to Oil or Oil to Air or Oil to SF6  Insert  

5.3.5 Rated current A ≥ 2500  

5.3.6 Rated short-circuit current (3 s) kA rms ≥ 40   

5.3.7 Rated lightning impulse withstand voltage kV peak 170  

5.3.8 Rated switching impulse withstand voltage kV peak -  

5.3.9 Rated power frequency withstand voltage kV rms 70  

5.3.10 Connectors     

5.3.10.1 Shape  Flat  

5.3.10.2 Dimension  mm x mm  125x125  

5.3.10.3 Suitable for  Al wire  

5.3.11 Minimum creepage distance (25 mm/kV) mm/kV ≥ 25 mm/kV  

5.3.12 Total Creepage distance of outdoor shedding mm Insert  

5.3.13 Protective Creepage distance of shedding mm Insert  

5.3.14 Full vacuum withstand of complete bushing  YES  

5.3.15 Total length of insulator mm Insert  

5.3.16 Weight of insulator kg Insert  

5.3.17 Electrostatic capacity of complete bushings  pF Insert  

5.3.18 Manufacturer of composite silicon rubber  Insert  

5.3.19 De-rating Factor  Insert  

5.2 Neutral bushing (identical as LV bushing)    

5.2.1 Quantity  1  

5.2.2 Class kV 36  

5.2.3 Manufacturer & country make  Insert  

5.2.4 Type: RIP   
RIP with Composite Silicon 

Rubber Housing 
 

5.2.4.1 Single Flange or Double Flange  Insert  

5.2.4.2 Draw lead type or Solid Type  Insert  

5.2.4.3 Type: Oil to Oil or Oil to Air or Oil to SF6  Insert  

5.2.5 Rated current A ≥ 2500  

5.2.6 Rated short-circuit current (3 s) kA rms ≥ 40  

5.2.7 Rated lightning impulse withstand voltage kV peak 170  

5.2.8 Rated switching impulse withstand voltage kV peak -  

5.2.9 Rated power frequency withstand voltage kV rms 70  

5.2.10 Connectors    

5.2.10.1 Shape mm Flat  
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No. Description 
Minimum Requirements 

Guaranteed 
Unit Data 

5.2.10.2 Length mm Insert  

5.2.10.3 Suitable for  Cu wire  

5.2.11 Minimum creepage distance (25 mm/kV) mm/kV ≥ 25 mm/kV  

5.2.12 Total Creepage distance of outdoor shedding mm Insert  

5.2.13 Protective Creepage distance of shedding mm Insert  

5.2.14 Full vacuum withstand of complete bushing  YES  

5.2.15 Total length of insulator mm Insert  

5.2.16 Weight of insulator kg Insert  

5.2.17 Electrostatic capacity of complete bushings  pF Insert  

5.2.18 Manufacturer of composite silicon rubber  Insert  

5.2.19 De-rating Factor  Insert  

6 Design Data 

6.1 

Maximum flux density in the legs 

y) At rated voltage, frequency & normal ratio 

z) At 105 % of the rated voltage 

Volts/turn 

 

T 

T 

V 

 

Insert 

Insert 

Insert 

 

6.2 

Maximum flux density in the yokes: 

aa) At rated voltage, frequency & normal ratio 

bb) At 105 % of the rated voltage 

Volts/turn 

 

T 

T 

V 

 

Insert 

Insert 

Insert 

 

6.3 

Maximum current density in windings at rated power 

and normal tap changer position: 

cc) HV winding 

LV winding 

 

 

A/mm2 

A/mm2 

 

 

Insert 

Insert 

 

6.3.1 

Magnetising current at nominal ratio and 

at 0.9 x nominal voltage 

at 1.0 x nominal voltage  

at 1.1 x nominal voltage  

at 1.2 x nominal voltage  

 

% 

% 

% 

% 

 

Insert 

Insert 

Insert                                          

Insert 

 

6.3.2 

Harmonic component of magnetizing current at 

rated voltage as percentage of fundamental 

2nd harmonic 

3rd harmonic 

4th harmonic 

5th harmonic 

6th harmonic 

7th harmonic 

 
 

% 

% 

% 

% 

% 

% 

% 

 

Insert 

Insert 

Insert 

Insert 

Insert 

Insert 

Insert 

 

6.4 

Winding resistance at 75°C and middle tap changer 

position: 

dd) HV winding 

LV winding 

 

 

Ω 

Ω 

Insert 

Insert 
 

6.5 

For fault with zero impedance external to the 

transformer and infinite system 

(a) Maximum axial force 

(b) Maximum tensile stress in winding 

(c)            Free buckling force 

 

kN 

N/m2 

KN 

Insert 

Insert 

Insert 

 

6.6 Designed safety margin    % Insert  

6.7 
ZnO block to limit distributed impulse [tap 

winding/other] 
 

No  

6.8 X/R ratio  Insert  
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No. Description 
Minimum Requirements 

Guaranteed 
Unit Data 

6.9 Core construction    

6.9.1 Type of transformer   Core  

6.9.2 Method of joining of legs  Insert  

6.9.3 Method of joining of yokes  Insert  

6.9.4 Joining material  Insert  

6.9.5 Number of legs  Insert  

6.9.6 Type of core steel  Insert  

6.9.7 Steel Manufacturer  Insert  

6.9.8 Steel Grade Grade Insert  

6.9.9 Core Loss at W17/50 Watts/kg < 0.85  

6.9.10 Irradiation method (Core graining method)  Laser beam or Plasma jet  

6.9.11 
Insulation of   

(A) Yoke bolts 

(B) Side plates 

 
Insert                                     

Insert 
 

6.9.12 Safe working   temperature of core plate insulation  Insert  

6.9.13 Whether core is pre-cut or cut at factory  Insert  

6.10 Winding & Winding conductor    

6.10.1 
Types of winding   

(A) HV 

(B) LV 

 
Insert                                     

Insert 
 

6.10.2 

Insulation of 

(a) HV windings 

 

 

(b) LV windings 

 

 

 

Thermally upgraded 

insulation paper 

 

Thermally upgraded 

insulation paper 

 

6.10.3 Type of Winding connections (brazed or crimped or 

others) 
   

Between windings  Insert  

Between main & tap windings  Insert  

Between windings & leads  Insert  

6.10.4 The individual winding sets clamped separately 

from each other and separately from the core 
 Yes  

6.10.5 

HV winding  

Cu – Interleaved / Cu-

continuous/ disc – 

transposed 

 cured in epoxy coating 

 

6.10.5 

LV winding  

Cu – Interleaved / Cu-

continuous/ disc – 

transposed/ Cu-transposed/ 

helix, 

 cured in epoxy coating 

 

6.10.6 Type of Insulation of Tapping Connections  Insert  

7 Weights and dimensions 

7.1 Core and winding assembly kg Insert*  

7.2 
Tank, conservator, cooler banks & cooling assembly 

& other accessories 
kg Insert*  

7.3 Total mass excluding oil kg Insert*  

7.4 Oil mass in tank & conservator kg Insert*  
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No. Description 
Minimum Requirements 

Guaranteed 
Unit Data 

7.5 Oil mass in coolers kg Insert*  

7.6 Total mass of Oil kg Insert*  

7.7 
Total weight of transformer, with oil, equipped for 

service 
kg Insert*  

7.8 Maximum shipping weight (the heaviest item) kg Insert*  

7.9 

Height from foundation to: 

a) Highest point of HV bushing 

b) Highest point of tank 

c) Highest point of conservator 

d) Highest point of lifting hook for removal of core 

and oil assembly 

mm 

mm 

mm 

mm 

Insert* 

Insert* 

Insert* 

Insert* 

 

7.10 

Outer dimensions: 

a) Length 

b) Width 

 

mm 

mm 

 

Insert* 

Insert* 

 

7.11 Informative dimensional sketch  To be enclosed with bid  

7.12 

Maximum shipping dimensions of tank: 

a) Outside height 

b) Outside width 

c) Outside length 

 

mm 

mm 

mm 

 

Insert 

Insert 

Insert 

 

7.13 Transportation drawing  To be enclosed with bid  

8 Tap changer 

8.1 Manufacturer  Insert  

8.2 Type  Insert  

8.3 Insulation level kV Insert  

8.4 Rated current A ≥ 800  

8.5 Number of steps  Insert  

8.6 Regulating coil  Insert  

8.7 Short-circuit withstand kA rms Insert  

8.8 BIL to ground through the regulating coil kV peak Insert  

8.9 
Power frequency withstand voltage for 1 minute 

through the regulating coil 
kV rms Insert  

8.10 Tap position indicator  Digital code matrix (BCD)  

8.11 Auxiliary supply  3x400 V / 230 V, 50 Hz  

9 Auxiliary power supply 

9.1 Motors  3x400 V / 50 Hz  

9.2 Heaters  230 V / 50 Hz  

9.3 Control voltage  110 V DC  

10 Current transformer incorporated into the power transformer 

10.1 
CT in HV bushings, for protection, WTI and/or Tap 

Changer 
 

(Number, ratio, class & 

burden of CT cores shall be 

as per SLD & Schedule A of 

Volume 3. All CT parameters 

shall be finalized by 

calculation during the 

execution stage) 
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Minimum Requirements 

Guaranteed 
Unit Data 

10.2 
CT in LV bushings, for protection, WTI and/or Tap 

Changer 
 

(Number, ratio, class & 

burden of CT cores shall be 

as per SLD & Schedule A of 

Volume 3. All CT parameters 

shall be finalized by 

calculation during the 

execution stage) 

 

10.3 CT in neutral bushing, for protection  

(Number, ratio, class & 

burden of CT cores shall be 

as per SLD & Schedule A of 

Volume 3. All CT parameters 

shall be finalized by 

calculation during the 

execution stage) 

 

11 Layout 

11.1 Primary winding bushings  Longitudinal axis  

11.2 Secondary winding bushings  
Longitudinal axis (opposite to 

HV) 
 

11.3 Conservator tank  
To be defined in design 

stage 
 

11.4 Tap changer  
To be defined in design 

stage 
 

11.5 Control cabinet  
To be defined in design 

stage 
 

11.6 Coolers  
To be defined in design 

stage 
 

11.7 Connection drawing, block diagram  To be enclosed with bid  

12 Cooling fan groups, Radiator banks & Valves 

12.1 No of radiator bank  Insert  

12.2 No of fins/plates in each radiator  Insert  

12.3 Number of cooling fan groups (for rated power) Qty. 

Minimum 02 (may be 

fixed during final design 

at execution stage) 

 

12.4 
Number of coolers (fans) in each cooling group (for 

rated power) 
Qty. Insert  

12.5 
Number of stand-by cooling fans in each cooling 

group (for rated power) 
Qty. Insert  

12.7 Rating of each cooler (fan) kW Insert  

12.8 Starting current of each fan motor A Insert  

12.9 Speed of air blowers/fans rpm Insert  

12.10 IP Class of Fan Motor  Insert  

12.11 Full vacuum withstand of complete cooler  mbar Yes  

12.12 Thickness of radiator plates mm Insert  

12.13 
Valve type/material: 

(A) 100mm and below 

(B) Above 100mm 

 Insert 

Insert  

12.14 Gate /Ball Valve Nos. Insert  

12.15 Radiator Valve Nos. Insert  

12.16 Buchholz relay bypass valve Nos. Insert  
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Minimum Requirements 

Guaranteed 
Unit Data 

13 Oil Preservation system & Dehydrating breather 

13.1 Main Tank   

Air Bag with dehydrating 

breather (maintenance-free) 

Refer: section-4, volume-2 

 

13.2 On-load Tap Changer  

Dehydrating breather 

(maintenance-free) 

Refer: section-4, volume-2 

 

13.3 Type of dehydrating breather  Insert  

13.4 Dehumidifying agent kg Insert  

13.5 Type of Dehumidifying agent  Environment friendly  

14 Power transformer tank 

14.1 Type of design    

14.2 

Thickness of transformer tank: 

a) Sides 

b) Bottom 

c) Top 

 

mm 

mm 

mm 

 

Insert 

Insert 

Insert 

 

14.3 Material of the transformer tank  Insert  

14.4 Wheels    

14.4.1 Wheel number for each rail of two pair rails  Two pairs  

14.4.2 
Axial inter space in transversal direction between 

two pairs of rails 
mm Insert  

14.4.3 Transversal distance between wheels in pair mm Insert  

14.4.4 Distance between wheels in longitudinal direction mm Insert  

14.5 Corrosion protection of the tank  Yes  

14.6 Vacuum withstand of the complete tank with cooler  mbar 1  

14.7 
Over-pressure withstand of the complete 

transformer  
bar Insert  

14.8 

Oil Sealing System (Type) 

a) Main Tank 

b) Other parts 

 

 

Gasket/Welded 

Gasket 

 

14.9 

Oil Sealing System (Gasket Material: Material used 

for gaskets for oil tight joints) 

a) Main Tank  

b) Bushings  

c) Other Parts 

d) Temperature Class / Grade 

 

 

Insert                                     

Insert                               

Insert                                     

Insert 

 

14.10 

Maximum Operating Pressure 

a) At Top of Tank  

b) At Bottom of Tank 

 

kN/m2 

kN/m2 

 

Insert 

Insert 

 

14.11 

Permanent Deflection of Tank plates or Stiffeners: 

a) At Maximum Operating Pressure  

b) At Design Hydraulic Pressure for which the tank 

is Designed 

c) At Full Vacuum 

 

mm 

 

 

mm 

 

mm 

 

< IEC 

 

< IEC 

 

 

< IEC 

 

 

15 Conservator 

15.1 Type  With diaphragm  
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Minimum Requirements 

Guaranteed 
Unit Data 

15.2 Number of compartments pcs. 2  

15.3 Total volume of conservator m3 Insert  

15.4 

Minimum volume of conservator between highest 

and lowest levels as percentage of total cold oil at 

0°C of the volume of autotransformer 

% Insert  

15.5 Pressure rise inside the tank due to oil expansion  Insert  

15.6 

Diagraph design parameters: 

a) Maximum diagraph stress at highest working 

pressure 

b) Diagraph construction details 

c) Type of diagraph material 

 

 

Insert 

 

Insert 

Insert 

 

15.7 Corrosion protection of conservator  Insert  

15.8 Oil level indicators with alarm for minimum oil level pcs. 2  

16 Marshaling Kiosk 

16.1 Type of Mounting  Tank mounted  

16.2 IP Class  Insert  

16.3 Mounted on tank with/ without anti-vibration packing  Insert  

17 Operating Pressure of Pressure Relief Device 

17.1 Main Tank kN/m2 Insert  

17.2 OLTC kN/m2 Insert  

18 Noise level & interference    

18.1 

Audible noise level (acc. To NEMA TR1), at 105 % 

of rated voltage, at maximum power and with 

complete cooling system in service 

dB Insert  

18.2 
Radio Interference Voltage at 0.5 MHz as specified 

in IEC 60694 
μV 2500 max  

19 Operating conditions 

19.1 At the altitude (above sea level) m ≤ 1000  

19.2 Maximum ambient temperature °C + 45  

19.3 Average daily temperature °C + 35  

19.4 Average annual temperature °C + 25  

19.5 Minimum ambient temperature °C  5  

19.7 Parallel operation  Yes  

19.8 External cooling medium  Air  

19.9 

Average air temperature in anyone year not 

exceeding: 

- In any one day  

- Average in one year 

 

°C 

°C 

 

+ 45 

+ 35 

 

19.10 Consideration for Exposure to Sunshine °C + 35  

19.11 Consideration for Restricted Air Circulation  Required  

20 Test & Short Circuit Withstand Requirement 

20.1 
Brief description of transformer or parts thereof 

subjected to short-circuit test 
 Test Reference  

20.2 
Similar Design Transformer ( as per IEC 60076-5, 

Annex A) type test reference  

  
 

20.2.1 Testing Authority   STL Lab, insert Name  

20.2.2 certificate reference   Insert  

20.2.3 Contact address of test Lab   Insert  
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Unit Data 

20.2.4 Validity of test certificate  Insert  

21 Make of major accessories with country of origin 

 
Below Items shall be offered from Approved Vendor List. New Makes are Acceptable Subject to Approval Separately. 

Note: The Country of Origin including sub-assembly items from USA, Europe or Japan Origin is preferred. 

 Name of Accessories Make Country of Origin 

Guaranteed make 

& Country of 

Origin 

21.1 Buchholz Relay    

21.2 Oil Surge Relay for OLTC    

21.3 Air Bag Rupture Relay    

21.4 Pressure Relief Device  

21.4.1 Pressure Relief Device for OLTC     

21.4.2 Pressure Relief Device for main tank    

21.5 Air Bag for Conservator    

21.6 Magnetic Oil Level Gauge    

21.7 Oil Temperature Indicator    

21.8 Winding Temperature Indicator    

21.9 Radiator    

21.10 Cooling Fan    

21.11 Bushing Current Transformer    

21.12 Neutral Current Transformer    

21.13 Anti-Vibration Pad    

21.14 AVR Panel    

21.15 Dehydrating breather    

21.16 Control cable    

21.17 Marshalling cubicle     

21.18 control cubicle    

21.19 Gasket    

 Name of Raw Material Make Country of Origin 

Guaranteed make 

& Country of 

Origin 

21.20 Copper Conductor    

21.21 CRGO    

21.22 Insulating Paper    

21.23 Press Boards    

21.24 Steel Plate    

 
Overall compliance with the requirements & detail 

specification described in volume-2 
(yes/no) Yes  

 

* These are estimated values only. Actual values shall be measured during execution of the contract 

(manufacturing of the equipment) and shall be included on the name plate.  
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33/0.415 kV, 300kVA, Dyn11, Auxiliary Transformer 

 

No. Description 
Minimum Requirements 

Guaranteed 
Unit Data 

1 General 

1.1 Manufacturer  Insert  

1.2 Type  

Power transformer 

three-phase, oil 

immersed, two 

windings, with off-load 

tap changer, outdoor 

 

1.3 Model designation  Insert  

1.4 Country of origin  Insert  

1.5 Standards  IEC 60076  

1.6 Quality control  ISO 9001  

2 Ratings and properties 

2.1 Rated power: kVA 300  

2.2 Type of cooling ONAN / ONAF - ONAN  

2.3 Rated voltage kV/V 34.5/ 415  

2.4 Percent Impedance  % 5  

2.5 

Tap changer: 

Type of tap changing 

Tapping range 

Tapping step 

Rating 

 

 

% 

% 

 

 

Off-load 

±5 

2.5 

Rated power 300 kVA, 

all taps 

 

2.6 Frequency Hz 50  

2.7 
Connection of three-phase windings (group 

of vector IEC 60076) 
 Dyn11  

3 Special technical requirements 

3.1 
Power transformer capacity to withstand 

external short circuits 
   

3.1.1 Short-circuit duration s 2  

3.1.2 

Symmetrical short-circuit with-stand capacity 

and asymmetrical short-circuit withstand 

capacity during indicated period: 

HV winding 

LV winding 

 

 

 

kA 

kA 

 

 

 

40 

15 

 

3.2 Guaranteed losses    

3.2.1 

No-load losses with tap changer in normal 

position, at rated voltage and rated 

frequency 

kW Insert  

3.2.2 
Tolerance to be applied to no-load losses in 

% of the guaranteed value 
% 10  

3.2.3 

On-load losses at 75°C, at rated voltage and 

rated frequency, with tap changer in normal 

position 

kW Insert  
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No. Description 
Minimum Requirements 

Guaranteed 
Unit Data 

3.2.4 
Tolerance to be applied to on-load losses in 

% on the guaranteed value 
% 10  

3.3 Insulation level    

3.3.1 Medium voltage (MV)  kV LI 170 AC 70  

3.3.2 Low voltage (LV) kV LI -   AC 3  

3.4 
The highest voltage for equipment (effective 

value) 
   

3.4.1 Medium voltage (MV) kV 36  

3.4.2 Low voltage (LV) kV 1.1  

3.5 

Temperature rise limits, at rated power, with 

complete cooling system in service and at 

lowest voltage tap 

   

3.5.1 Top oil K ≤ 60  

3.5.2 Winding K ≤ 65  

3.5.3 Hottest spot K ≤ 65  

4 Oil 

4.1 New  Insert  

4.2 Manufacturer  Insert  

4.3 Type  Insert  

4.4 Standard  IEC 60296  

4.5 Minimum flash point °C Insert  

4.6 Viscosity at 20°C mm2/s Insert  

4.7 Minimum dielectric strength kV/cm Insert  

5 Bushing 

5.1 MV bushing (36 kV)    

5.1.1 Quantity  3   

5.1.2 Class kV 36/170/70  

5.1.3 Manufacturer  Insert  

5.1.4 Type  
RIP 

(Composite/silicone) 
 

5.1.5 Model  Insert  

5.1.6 Rated current A ≥ 100  

5.1.7 Rated Short Circuit Current  kA,3s 40  

5.1.8 Minimum creepage distance (25 mm/kV) mm/kV ≥ 25 mm/kV  

5.2 LV bushings (3 kV)     

5.2.1 Quantity  3 + 1  

5.2.2 Class kV 3  

5.2.3 Manufacturer  Insert  

5.2.4 Type  Porcelain  

5.2.5 Model  Insert  

5.2.6 Rated current A ≥ 500  

5.2.7 Rated Short Circuit Current  kA,3s 15  

5.2.8 Minimum creepage distance (25 mm/kV) mm/kV ≥ 25 mm/kV  

6 Weights and dimensions 

6.1 
Total weight of transformer, ready for 

service 
kg Insert  
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