












































































































Appendix-1 to Corrigendum-V 
NMRP Phase-2                          Tender No. N2-031/TR-03/2023          Part-1: Bidding Procedure 

Section-IV: Bidding Forms 
 

TP.10: Bidder’s Technical Submissions 

Requirements for Bidder’s Technical Proposals 

 

A. Requirements of Tenderer’s Technical Proposals  
 

A.1 The Bidders’ attention is drawn to the List of Definitions and List of Abbreviations in 
the Works Requirements and to Clause 1 of the General Conditions in which terms are 
defined. 
 

A.2 The Bidders’ Technical Proposals shall comply or, subject to reasonable development, 
be capable of complying with the Works Requirements in all respects. The Bidders’ 
Technical proposal shall demonstrate such compliance.  
 

A.3 The Bidders’ Technical Proposals shall establish the safety standards to be followed and 
installation and testing methods that will be employed. 
 

A.4 The following paragraphs list the minimum documentation that shall be supplied by the 
Bidder as part of his technical package for technical evaluation of the Bid. The Bidder 
shall include any further information necessary to demonstrate the suitability of his 
proposal. 
 

B. General Requirements 
 

B.1 The Bidder shall provide a valid fully compliant proposal for the systems as detailed in 
the Works Requirement.  
 

B.2 The Bidder shall also advise the conflicts, if any, in the Bidding Documents between 
various functional requirements or specifications. 
 

B.3 A general description of the complete supply, installation, testing and commissioning of 
works for mainlines and depots offered for this Contract with brief technical description 
of each system as indicated in the following sections.  
 

B.4 The Bidder shall provide general schematic drawings for the proposed Contractor’s 
Equipment and shall clearly state any limitations and non-compliance. 
 

B.5 The Bidder shall detail any potential problems or hazards that have been identified during 
the Bidders’ assessment of the Works Requirement. 
 

B.6 Brief plan for installation, testing and commissioning of each sub-system, proposed 
method of interfacing and final integration of the system with relevant Designated 
Contractors shall be given. 
 

B.7 The Bidder shall submit the details of proposed systems with specific reference to the 
parameters, such as Reliability, Availability, Maintainability, Safety, Service-Capacity, 
Recoverability and corrosion control as stipulated in Works Requirements. 
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C. Proposal for Sub-Contractors whose experience is being considered for evaluation 

(as per the provision in Section-III: Evaluation and Qualification Criteria) 
 
The proposals for the subcontractors whose experience is being utilized for pre-qualification 
purpose shall include the following: 
 
C.1 A Memorandum of Understanding duly notarised and signed between Subcontractor and 

the Bidder, 
 

C.2 The MOU shall include the following: 
 

(i) The MOU will be in line with the contractual obligations and the 
subcontractor shall be responsible for their scope of work and accountable to 
Employer in accordance with the contract terms, and a relevant statement to 
this effect shall be included in the MOU.  

(ii) Subcontractor’s Scope of work: The scope of work awarded to the 
subcontractor shall be clearly defined and it shall be in accordance with the 
Pre-qualification requirement.  

(iii) The subcontractor’s compliance for the SHE policy, Labour Laws and 
Quality assurance during execution of the works.  

(iv) The subcontractor’s compliance and appropriate resource commitment for 
the Employer’s IT requirements  

(v) All the resources including manpower, tools and test equipment shall be 
deployed as per the work programme of the Bidder.  
 

C.3 Site organisation chart of the subcontractor and supervising manpower from the Bidder 
(over subcontractor) as per their scope of work 

 
C.4 The details of manpower deployment of key-personnel’s with their CV as per the format 

given in TP. 1. Personnel of Section IV. Bidding Forms. 
 
C.5 The undertaking from the subcontractor that the resources proposed will entirely be 

dedicated for this project only and will not be shared with other contractors. The 
subcontractor shall provide an undertaking that: 

 
“We confirm that Experts included for this contract will be solely assigned for this 
project only and if any expert once approved is not found suitable and/or continuation 
of any person, if not in the interest of the project he will be suitably replaced.” 

 
C.6 Subcontractor’s understanding of work and methodology for execution of work 
 
C.7 The subcontractor has to execute the subcontractor’s warranty after award of the works 

as per the format given in Section IX. Contract Forms. 
 
C.8 In case of subcontractor’s work/performance found unsatisfactory by Employer at any 

stage then the Bidder shall replace the subcontractor (from pre-qualified subcontractors) 
without any extra cost implication to Employer. 
 

C.9 The Bidder should furnish the information for the sub-contracted works proposed by the 
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Bidder in the format given in the MahaMetro-19 of Section IV Bidding Forms. 
 

C.10 An undertaking for the subcontractor shall be provided as per MahaMetro-21 of Section 
IV Bidding Forms.  
 

C.11 If the proposed Subcontractor’s / Vendor’s credentials are acceptable to the Employer, 
the same will be communicated to the successful Bidder in the Letter of Acceptance. 
Otherwise the successful Bidder will be required to approach the Employer for his 
approval of the Subcontractors / Vendors proposed, or the alternative as required, during 
execution stage. 
 

D. Proposal for Construction Machinery 
 

D.1 The Bidder should confirm availability of minimum plant and machinery, specified in 
Particular Conditions Appendix VI-B10 (Construction Machinery), he possess or would 
be available through sub-contractor or through hiring for the purpose of the Contract. The 
list should specifically explain mobilization of plant and machinery for handling / 
Installation / Testing & Commissioning of the following equipment: 
 

1. 132kV Switching Substation  
2. 132kV cables and RSS 
3. 33kV cable erection work on viaducts in buried trenches and depots 
4. 33kV Auxiliary Substations  
5. SCADA 
6. Other activities 

 
D.2 During execution this will be required to be suitably augmented to meet the requirements. 

 
E. Proposal for Transfer of Technology 

 
The Bidder shall identify items, which he proposes to import, and what methodology will 
be adopted by the Bidder for transfer of technology to ensure availability of spares and 
services for service life of the equipment. (Refer MahaMetro-18 of Section IV Bidding 
Forms) 
 

F. Proposal for equipment / systems 
 

F.1 The Contractor shall develop the design based on this specification and on proven and 
reliable Engineering Practices. The design details shall be submitted with technical data 
and calculations to the Engineer for review and acceptance. 
 

F.2 The System, including all Sub-systems and Equipment shall be of proven design practice. 
Sub-systems and Equipment of similar design philosophy shall have been in use and have 
established their performance reliability. Bidders are required to submit Performance 
certificates from users in support of the above performance requirements. 
 

F.3 Where similar equipment or Sub-systems of a different rating are already proven in 
service, then the design shall be based on such equipment. In case these stipulations are 
not fulfilled, the Contractor shall furnish sufficient information to prove the basic 
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soundness and reliability of the offered Sub-system and can be adopted only after the 
approval of the Employer. The system will be permitted to be energized only after the 
technical audit by an independent renowned agency. 
 

F.4 The Bidder should indicate the details of the sources from which the equipments/systems, 
complying with the above requirements, for the following activities are proposed to be 
sourced in MahaMetro-20 of Section IV Bidding Forms. 
 

F.5 The Bidders should note that the submission of details, in respect of providers of 
equipment / systems, does not mean approval of the Vendor. The successful Bidder will 
be required to submit proposal for vendor approval for various equipment, assemblies, 
sub-assemblies, systems and sub-systems after award of the Contract. The vendor detail 
submission at this stage is only from the point of view of understanding of the offer of 
the Bidder. The Bidders should satisfy themselves that the vendor details submitted by 
them are in line with the requirements of Clause 2.7.2, Works Requirements - General 
Specifications. 
 

G. Spares  
 
The Bidder should submit an undertaking, in MahaMetro-18 of Section IV Bidding 
Forms that he will make credible arrangements for ensuring availability of critical spares 
and technical support, during the service life of the equipment / spares / Machinery & 
Plant / systems commissioned.  The Bidders’ technical proposal should also explain as 
to how he will ensure availability of critical spares and technical support for maintenance 
/ up-gradation during the service life of the equipment. 
 

H. Nil 
 

I. Understanding of scope of work and interface requirements 
 

I.1 The technical proposal shall also explain the Bidder’s understanding of interfacing with 
other designated contractors / power supply authorities / statutory authorities (refer 
MahaMetro-17 of Section IV Bidding Forms). 
 

I.2 The technical proposal should also contain the Bidder’s understanding of scope of work 
(refer MahaMetro-1 of Section IV Bidding Forms). 
 

J. Proposal of agency for simulation studies  
 
The Bidder shall submit the proposal of Agency for carrying out Simulation Studies to 
be done as per Works Requirements. The Agency should have the previous experience 
of managing Simulation Studies in a Metro rail system. 
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MahaMetro-19:   

Schedule of Subcontractors 
(whose experience is being considered for evaluation as per the provision in Section-III: 

Evaluation and Qualification Criteria) 
 
Table 1: List of proposals for Sub-contracted Works  

SN Description of Works for Sub-
contracting 

Name and Address of Sub-contractor 
identified for executing such works 

1 2 3 
   
   
   
   
   
   

 
1. The Bidders shall furnish, in the format of Table-2, experience records of each Sub-

contractor by way of works executed by them in last five years and of works in progress at 
present. Details may be furnished of only works similar in nature to the work proposed for 
subcontracting. 
 

2. In Col.3 of Table 2 “Employer” means the organization which paid for the works and the 
“Engineer” means the consulting Engineer for the project. 

 
Table 2: Experience Records of Subcontractor proposed by the Bidder 
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Notes: 
1. Details submitted in any other proforma will not be considered. 
2. The Bidder is required to submit completion certificates in support of the above. 
3. Additional pages may be attached if required. 
4. All the pages must be signed by the authorized signatory of the Bidder 
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MahaMetro-20: Proposals for Equipment / Systems 
 

SN Name of the equipment / system Min nos. 
required 

Name of 
manufacturer 
and address 

Address of 
Manufactu
ring Plant 

Contact 
details 

1 2 3 4 5 6 
1.  132kV/33kV Power Transformer     
2.  132kV/27.5kV Traction 

Transformer 
    

3.  132kV GIS     
4.  Monopoles     
5.  132kV cables     
6.  Substation automation system      
7.  25kV and 33kV cables     
8.  25kV and 33kV cable accessories 

(joints, terminations etc.) 
    

9.  25kV cable termination kits     
10.  27.5kV GIS     
11.  Control and Monitoring 

Equipment 
    

12.  Measuring & Protection 
Equipment  

    

13.  Batteries      
14.  Battery Chargers      
15.  Insulators      
16.  Lightning arresters     
17.  Reactors     
18.  33kV GIS     
19.  XLPE / FRLS / FRLSZH Cables 

(LT Cables, Control Cables etc.) 
    

20.  Motorized isolators      
21.  Manual isolators      
22.  Auxiliary transformers 

(33kV/415V) 
    

23.  UPS     
24.  SCADA Equipment      
25.  SCADA System     
26.  Other Equipment      
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MahaMetro-21: Subcontractor Undertaking  
 
We hereby confirm that if any sub-contractor is proposed by us for any of the works listed 
below, we will submit a proposal, complying with sub-contractor’s requirement of GC and PC 
for Employer’s approval. 
 
We also confirm that Electrical Sub contractor works will be executed by Licensed Electrical 
Sub Contractors 
 
1. ..................... (ITEMS & ACTIVITIES AS IN SCOPE OF WORK) 
2. ....................... 
3. ........................ 
4. ...................... 
5. ....................... 
 

 

SIGNATURE OF THE BIDDER 
Seal 
Date:  
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MahaMetro-4: Form of Joint Bidding Agreement 
(JV/ Consortium Agreement) 

(To be on non-judicial stamp paper of appropriate value as per Stamp Act relevant to place of execution, 
duly signed on each page and duly notarised by Notary Public. Foreign entities submitting the Bid are 
required to follow the applicable law in their country) 
 
 
FORM OF JV/CONSORTIUM AGREEMENT BETWEEN 
M/S........................................, M/S........................................., 
M/S..................................... AND M/S................................... 
FOR (……………………………) 
 
 
THIS Consortium Agreement (hereinafter referred to as “Agreement”) executed on the....................... day 
of .................. (________________) 
 
......................................................................... a company incorporated under the laws of 
...................................... and having its Registered Office at ................................ (hereinafter called the 
"Party 1”, which expression shall include its successors, executors and permitted assigns), and  
 
...................................................... a company incorporated under the laws of ...................................... and 
having its Registered Office at ................................ (hereinafter called the "Party 2”, which expression shall 
include its successors, executors and permitted assigns) and 
 
....................................................... a Company incorporated under the laws of 
......................................................... and having its Registered Office at 
......................................................... (hereinafter called the "Party 3", which expression shall include its 
successors, executors and permitted assigns) 
 
(The Bidding Consortium should list the name, address of its registered office and other details of all the 
Consortium Members)  
 
for the purpose of submitting the Bid in response to the Bidding Documents and in the event of selection 
as Successful Bidderto execute the Contract Agreement and/or other requisite documents, and to carry out 
the ‘……………….’ (“Works”) for Maharashtra Metro Rail Corporation Limited (Name of Project…………) 
to be awarded by Maharashtra Metro Rail Corporation Limited (hereinafter referred as “Maharashtra Metro 
Rail Corporation Limited” or “the Company”). 
 
Party 1, Party 2, and Party 3 are hereinafter collectively referred to as the “Parties” and individually as a 
“Party”. 
 
WHEREAS Maharashtra Metro Rail Corporation Limited desired to engage a contractor for ………………. 
[name of the Works] for Maharashtra Metro Rail Corporation Limited Rail Project.    
 
AND WHEREAS the Consortium of [.................................] (insert the names of all the Members) intends to 
participate for the Bid, against the Bidding Documents issued to ……………. [Insert the name of purchaser 
of Bidding Document].   
 
AND WHEREAS Para BDS ITB 4.7 of the Instructions to Bidder stipulates that the Bidders bidding on the 
strength of a Consortium shall submit a legally enforceable Consortium Agreement in a format specified in 
the Bidding Documents. 
 
NOW THEREFORE, THIS INDENTURE WITNESSTH AS UNDER: 
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In consideration of the above premises and agreement, all the parties in this Consortium do hereby mutually 
agree as follows: 
 
1. In consideration of the selection of the Consortium as the Successful Bidder by the Company, we the Members 

of the Consortium and Parties to the Consortium Agreement do hereby unequivocally agree that 
M/s........................................................... (Insert name of the Lead Member), shall act as the Lead Member as 
defined in the Bidding Documents for self and agent for and on behalf of ……….  (the names of all the other 
Members of the Consortium to be filled in here) to do on behalf of the Consortium, all or any of the acts, deeds 
or things necessary or incidental to the Consortium’s Bid for the Contract including submission of the Bid, 
participating in meetings, responding to queries, submission of information/ documents and generally to represent 
the Consortium in all its dealings with Maharashtra Metro Rail Corporation Limited or any other Government 
Agency or any person, in connection with the Works until culmination of the process of bidding till the Contract 
is entered into with Maharashtra Metro Rail Corporation Limited and thereafter till the expiry of the Contract. 

 
2. The Lead Member is hereby authorized by the Members of Consortium and Parties to the Consortium Agreement 

to bind the Consortium, incur liabilities and receive instructions for and on behalf of all Members. It is agreed by 
all the Members that entire execution of the Contract shall be carried out exclusively through the Lead Member. 

 
3. The Lead Member shall be liable and responsible for ensuring the individual and collective commitment of each 

of the Members of the Consortium in discharging all their respective obligations under the Contract with 
Maharashtra Metro Rail Corporation Limited. Each Consortium Member further undertakes to be individually 
liable for the performance of its part of the obligations without in any way limiting the scope of collective liability 
envisaged in this Agreement.  

 
4. In case of any breach of any of the obligations as specified under clause 3 above by any of the Consortium 

Members, the Lead Member shall be liable to fulfil such obligation. 
 
5. It is agreed that sharing of responsibilities hereto among the Consortium members shall not in any way be a 

limitation of responsibility of the Lead Member under these presents.  
 
6. This Consortium Agreement shall be construed and interpreted in accordance with the Laws of ____________.  
 
7. It is hereby agreed that the Lead Member shall furnish the Bid Security, as stipulated in the Bidding Documents, 

on behalf of the Consortium. 
 
8. It is hereby agreed that in case of selection of bidding Consortium as the Successful Bidder, the Parties to this 

Consortium Agreement do hereby agree that the Successful Bidder shall furnish the Performance Security on 
behalf of the Consortium, as stipulated in the Bidding Documents.  

 
9. It is further expressly agreed that the Consortium Agreement shall be irrevocable and, for the Successful Bidder, 

shall remain valid over the term of the Contract, unless expressly agreed to the contrary by the Company.   
 
10. The Lead Member is authorized and shall be fully responsible for the accuracy and veracity of the representations 

and information submitted by the Consortium Members respectively from time to time in response to the Bidding 
Documents for the purposes of the Bidding.  

 
11. It is expressly understood and agreed between the Members that the responsibilities and obligations of each of 

the Members shall be as follows: 
 
…………………………….. 
…………………………….. 
 

12. It is agreed by the Members that the above sharing of responsibilities and obligations shall not in any way be a 
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limitation of joint and several responsibilities and liabilities of the Members, with regards to all matters relating 
to the execution of the Works as envisaged in the Bidding Documents and the Contract. The Parties shall be 
jointly and severally liable for execution of the Works in accordance with the terms of the Contract and the 
Bidding Documents. 
 

13. It is clearly agreed that the Lead Member shall ensure performance under the Contract and if one or more 
Consortium Members fail to perform its /their respective obligations under the agreement(s), the same shall be 
deemed to be a default by all the Consortium Members. 
 

14. It is hereby agreed that in case of selection of the Consortium as the Successful Bidder, [the Lead Member shall 
furnish the Performance Security on behalf of the Consortium as stipulated in the Bidding Documents] / [the 
Performance Security as stipulated in the Bidding Documents shall be furnished by the Members on behalf of the 
Consortium in such proportion as may be agreed to between us] 
 

15. The lead member of JV/Consortium shall be authorized to raise the invoices and to do all correspondence for the 
contract. Payment shall be released to JV account /Consortium account / Lead Member account /Account of 
Individual members as per their agreed JV/Consortium agreement terms (Strike out which is not applicable). 
 

16. It is hereby expressly agreed between the Parties to this Consortium Agreement that neither Party shall assign or 
delegate its rights, duties or obligations under this Agreement except with prior written consent of the Company. 
 

17. We hereby agree to ratify all acts, deeds and things lawfully done by the aforesaid Lead Member pursuant to this 
Agreement and that all acts, deeds and things done by the aforesaid Lead Member shall and shall always be 
deemed to have been done by us/Consortium. 

 
This Consortium Agreement  
 

(a) has been duly executed and delivered on behalf of each Party hereto and constitutes the legal, valid, binding 
and enforceable obligation of each such Party,  

 
(b) sets forth the entire understanding of the Parties  hereto with respect to the subject matter hereof including 

the Consortium/Bidder’s legal persona and there is or are no other agreements relating to the 
Consortium/Bidder’s incorporation, constitution, powers or organisation which may affect in any way its 
ability to carry out the Works; 

 
(c) may not be amended or modified except in writing signed by each of the Parties and with prior written consent 

of the Company.  
 
IN WITNESS WHEREOF, the Parties to the Consortium Agreement have, through their authorized 
representatives, executed these presents and affixed common seals of their respective companies on the 
Day, Month and Year first mentioned above. 
 
Common Seal of  ................ For and on behalf of  
has been affixed in my/our Consortium Member (party 1) 
presence pursuant to the M/s…………………………. 
Board of Director’s resolution       
dated ......................   
  
………………………………..  ……………………………………… 
(Signature)  (Signature of authorized 
representative) 
Name: ………………….            Name: ……………………….. 
Designation:…………………..   Designation: …………………….. 
Place: ……………………. 
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Date: ………………………… 
 
 
Witness: 
 1. ……………………………………. 

 (Signature) 
 Name ………………………………. 
      
  
 Designation...........………………….. 
 
 
2. ……………………………………. 
 (Signature) 
 Name ………………………………. 
      
  
 Designation...........………………….. 
 

 
Common Seal of  ................ For and on behalf of  
has been affixed in my/our Consortium Member (Party 2) 
presence pursuant to the M/s…………………………. 
Board of Director’s          
resolution dated ......................    
  
……………………………….   ……………………………………. 
(Signature)      (Signature of authorized 
       representative) 
Name:       Name: 
Designation:      Designation: 
Place: 
Date: 
   
  WITNESS  
 1. ……………………………………. 

 (Signature) 
 Name ………………………………. 
      
  
 Designation...........………………….. 
 
 
2. ……………………………………. 
 (Signature) 
 Name ………………………………. 
      
  
 Designation...........………………….. 
 

Attested: 
 
……………………………. 
(Signature) 
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(Notary Public) 
 
Place: …………………………. 
Date: ……………………………. 
 
Common Seal of  ................ For and on behalf of  
has been affixed in my/our Consortium Member (Party 3) 
presence pursuant to the M/s…………………………. 
Board of Director’s          
resolution dated ......................    
  
……………………………….   ……………………………………. 
(Signature)      (Signature of authorized 
       representative) 
Name:       Name: 
Designation:      Designation: 
Place: 
Date: 
   
  WITNESS  
 1. ……………………………………. 

 (Signature) 
 Name ………………………………. 
      
  
 Designation...........………………….. 
 
 
2. ……………………………………. 
 (Signature) 
 Name ………………………………. 
      
  
 Designation...........………………….. 
 

Attested: 
 
……………………………. 
(Signature) 
(Notary Public) 
 
Place: …………………………. 
Date: ……………………………. 
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13.0 AUXILIARY TRANSFORMER  
 

13.1 1600 kVA Auxiliary Transformer for ASS Auxiliary Power Supply 
SN Indications Unit Expected 

values 
Values 

submitted 
1 Manufacturer    
     
2 Place of manufacture     
     
3 Manufacturer drawing reference    
     
4 Standards   IEC 76  
     
5 Insulation type  Cast resin  
     
6 Rated power kVA 1600  
     
7 Cooling mode  AN  
     
8 Primary rated insulation voltage kV 36  
     
9 Primary operating voltage  kV 33  
     
10 Secondary rated operating voltage V 415/240  
     
11 Rated short duration power frequency 

withstand voltage for primary winding 
kV 70  

     
12 Rated lightning impulse withstand voltage for 

primary winding 
kV 200  

     
13 Short circuit voltage % 5  
     
14 Voltage setting % +5, +2.5, 

0, -2.5, -5 
 

     
15 Vector group  Dyn11   
16 Maximum noise level dBA 68  
17 Maximum iron losses W   
18 Maximum load losses W   
     
19 Overall Dimensions including IP 31 enclosure 

(maximum) 
   

a. Length  mm   
b. Width  mm   
c. Height  mm   

     
20 Weight (maximum) kg   
21 Class of insulation   F  
22 Climatic/Environmental/Fire Behaviour  C1/E2/F1  
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13.2 1000 kVA Auxiliary Transformer for ASS Auxiliary Power Supply 
SN Indications Unit Expected 

values 
Values 

submitted 
1 Manufacturer    
     
2 Place of manufacture     
     
3 Manufacturer drawing reference    
     
4 Standards   IEC 76  
     
5 Insulation type  Cast resin  
     
6 Rated power kVA 1000  
     
7 Cooling mode  AN  
     
8 Primary rated insulation voltage kV 36  
     
9 Primary operating voltage  kV 33  
     
10 Secondary rated operating voltage V 415/240  
     
11 Rated short duration power frequency 

withstand voltage for primary winding 
kV 70  

     
12 Rated lightning impulse withstand voltage for 

primary winding 
kV 200  

     
13 Short circuit voltage % 4  
     
14 Voltage setting % +5, +2.5, 

0, -2.5, -5 
 

     
15 Vector group  Dyn11   
16 Maximum noise level dBA 68  
     
17 Maximum iron losses W   
     
18 Maximum load losses W   
     
19 Overall Dimensions including IP 31 enclosure 

(maximum) 
   

a. Length  mm   
b. Width  mm   
c. Height  mm   

     
20 Weight (maximum) kg   
21 Class of insulation   F  
22 Climatic/Environmental/Fire Behaviour  C1/E2/F1  
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13.3 250 kVA Auxiliary Transformer for ASS Auxiliary Power Supply 
SN Indications Unit Expected 

values 
Values 

submitted 
1 Manufacturer    
     
2 Place of manufacture     
     
3 Manufacturer drawing reference    
     
4 Standards   IEC 76  
     
5 Insulation type  Cast resin  
     
6 Rated power kVA 250  
     
7 Cooling mode  AN  
     
8 Primary rated insulation voltage kV 36  
     
9 Primary operating voltage  kV 33  
     
10 Secondary rated operating voltage V 415/240  
     
11 Rated short duration power frequency 

withstand voltage for primary winding 
kV 70  

     
12 Rated lightning impulse withstand voltage for 

primary winding 
kV 200  

     
13 Short circuit voltage % 4  
     
14 Voltage setting % +5, +2.5, 

0, -2.5, -5 
 

     
15 Vector group  Dyn11   
16 Maximum noise level dBA 68  
     
17 Maximum iron losses W   
18 Maximum load losses W   
     
19 Overall Dimensions including IP 31 enclosure 

(maximum) 
   

a. Length  mm   
b. Width  mm   
c. Height  mm   

     
20 Weight (maximum) kg   
21 Class of insulation   F  
22 Climatic/Environmental/Fire Behaviour  C1/E2/F1  
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REAL-TIME OPERATOR TRAINING SIMULATOR (OTS) 

 
1.1 Real time Operator Training Simulator (OTS) will be used as a training device supporting a 

systematic program for training operators and their supervisors in the safe and efficient operation 
of complete Electrical networks without disrupting running SCADA/SAS and the electrical 
network. A dedicated OTS simulator hardware/software to be provided to complete the software 
& hardware close loop simulation to create real time scenarios.  
 Emulating and simulating the real-time plant conditions for on-site competency 

development and training 
 Improve operator competency through hands-on training. 
 Use of Software-in-the-Loop to emulate user interface and create a high-fidelity training 

simulator. 
 All the SCADA/SAS functions shall be available for OTS  
 Multiple trainer and trainer scenario creation utilizing real-time, historical and simulated 

data  
 Trainer-to-trainees learning environment 
 Software-in-the-Loop (SIL) simulation 
 Simulate normal or abnormal operation 
 Simulate external disturbances 
 Simulation speed variability 
 Model substation behaviour qualitatively 
 Simulate energy consumption 
 Evaluation reports, trends, and analysis tools 
 Root Cause Analysis through the Playback feature and what if scenario  
 Software should be digital twin that can be used from design to operate. 
 

1.2 Operator simulation and training module have the function of preparing operators to respond, 
quickly and efficiently, too many events and emergency contingencies that may occur in power 
systems through conducting numerous what-if analysis and predictive simulation. This tool offers 
a full simulation and training interface, where the engineers can perform control action and check 
their impact on a virtual environment with real-time system topology and measurements. The 
training architecture applies a replica of real-time and archived information of SCADA servers to 
engineers connected to a simulation environment.  

 
1.3 CLIENT has planned to establish a SCADA training centre for SCADA operators. The simulator used 

for the training of trainees shall have the following highlights: 
i. Two nos. of monitor for Trainer & two nos. of monitor for trainees shall be provided. 

ii. Second monitor shall show the alarm lists. Critical & non-critical alarms shown in different 
colours. 

iii. There shall be provision of seven different colours as per sensitivity of different level of 
alarm. For most critical alarm there shall be provision of audio alarm. 

iv. Trainee shall be given various situations. Trainer clicks on certain present fault. 
Immediately all the sequence of events starts in the screen of trainees and trainers both. 
Trainee will see the synoptic screen and event list in front of him and will inform the trainer 
over phone all happenings. Trainee shall take all the action which are necessary for real 
condition. 
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v. Training work station should have all the synoptic of ASS, traction and RSS of complete 
proposed line Corridor. Sequence of operation and time taken can be analysed through 
event list. 

vi. The software shall respond in the similar manner as in live condition. Trainee shall talk to 
Trainer whenever he wants rescue from any difficult situation 

vii. Software should be capable of showing various interlocking provided for failsafe operation 
viii. Software hence provided should have flexibility for addition of many other conditions 

which may arise time to time 
ix. Training manual of the software may also be given. 

 
1.4 Standards/Communication Protocol: The following reference standards and specifications apply 

to work included in this Section: EN 60529, EN 60950, IEC 60870-5-1, UL 1950, CSA 950 for safety 
/ IEC 60950. 

 
1.5 Proposed Architecture: 

 
The above picture is for reference purposes only; the actual quantity can vary based on the actual 
requirements.  
 



 

 

MAHARASHTRA METRO RAIL CORPORATION LIMITED (MAHA-METRO) 
 

NAGPUR METRO RAIL PROJECT-PHASE-II  
 
 
 
 

DESIGN, SUPPLY, INSTALLATION, TESTING & COMMISSIONING OF RECEIVING CUM 
AUXILIARY MAIN CUM TRACTION SUB STATIONS INCLUDING EHV CONNECTION 
FROM GRID SUBSTATION, 33 KV CABLE NETWORK, ASS & SCADA SYSTEM FOR 

NAGPUR METRO RAIL PHASE-II PROJECT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   
   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

 
CONTRACT NO. 

N2-031/TR-03/2023 
 

 
PART 2: WORKS REQUIREMENTS 

SECTION VI-C: TENDER DRAWINGS 
 

Existing Ph-1 33kV ASS panels details 
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:
:
:
:
:
:
:
:
:
: 12.5KA for
: 12.5KA for
:

:

:
:
:

:
:
:

Bolted Cover

Lifting arrangement

Indoor

3 S

Both sides

Refer O & M Manual

8BK80(36kV-RD)

3 S
25 kA for 1 sec

None (to be lifted with packing)
2.02.02 Mounting

2.01.00 Type of switchboard
2.02.00 Installation

2.02.07 Future extension
2.02.06 Rear access

2.02.03

Ambient Temperature
1.01.01 Maximum ambient air temperature

1.00.00

1.02.00 Main System

System Parameters

1.03.00 Rated operational voltage 33kV AC
3 Phase 3 Wire AC, 50 Hz

50 ˚ C
1.01.02 Reference ambient temperature for design 50 ˚ C

1.01.00

Solidly / Effectively Earthed

1.04.00 Rated Insulation voltage 36kV AC
1.06.00 Dry Frequency withstand voltage 70kV

1.09.00 Altitude Less than 1000 metres
1.10.00 System fault level / Duration

1.07.00 Rated Impulse voltage 170kV
1.08.00 Neutral System

1.11.00 CT fault level / Duration
1.12.00

2.02.01

Internal Arc Duration

Location

2.00.00 Construction

2.02.05 Front access Hinged door

2.02.04 Additional base channel for embedment in
:

foundation
None
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Siemens Standard _DIS _Format _Rev_4_07.05.13

:
:
:

:
:
:
:

Client   :- Sales Ref No.:
W.O.  : 3005627625
Item No  : Ref. Index Qty : 1X

D Description : - Sh. No.
C 2
B Work : -
A

Issue  Remarks Date Name Details : - DESIGN INST. SHEET
Original / Replacement  for No of Sh

:

 IC-LMV-MS/3005554014

Both sides

33KV SWITCHBOARDDate: 20.12.2017
Prep:   PKS

Since irrelevant points are deleted, Sr No. may not  be in
sequence.

Replaced
by :- 8Drg. No.:- (4) G71570-K5135-D003-A

NMRCL
STERLING & WILSON PVT. LTD.

Project : -

2.02.07 Future extension
Refer FV
IP4X2.03.00

2.02.08

2.04.00 Painting

Alignment with existing board
Degree of protection for enclosure

2.04.03 Shade inside

2.04.01 Procedure Pre-treatment & painting as per Siemens standard
Material Alkyd melamine epoxy base Powder Coating

Pebble Grey (No. RAL 7032)2.04.04 Shade outside

2.04.02
Same as outside

8BK80+3AH0Ckd:

Siemens Standard _DIS _Format _Rev_4_07.05.13
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:
:

:
:
:

:
:
:
:
:
:
:
:
:
:
: Copper
:
:

On Front and Rear
Provided on HT doors

Identification of equipments mounted
2.05.01

Name plate

2.05.02
Name plate material / Colour / Details

2.05.00

Permanent marker / Paints
Refer Name Plate List

inside panel

3.01.01

2.07.00

3.00.00
3.01.00

Busbars/Connection

2.05.03
2.06.00

Feeder Nameplate
Padlocking of door

arrangement
mechanically through Push Rod

3 Ph.3W L1,L2,L3

Facility for switching ON/OFF Provide

Main horizontal busbars
System

3.01.03 Rated current 400A
Temperature rise limit For silver plated joints it is 115deg. For bare joints it is 90deg.3.01.02

Earth busbar

3.01.06 Insulation(except at joints & tap-offs)

Plating of Busbar joints

3.01.07 Insulation at MBB joints and tap-offs

3.01.09
3.01.08 Colour coding

1 x 30 x 10 mm
Coloured Sticker at suitable locations

3.02.03

3.01.04 Material Copper
3.01.05 Cross-section for each phase 1 x 60 x 4 Δ

3.02.00

Extension of earth busbar outside the To be provided on both sides
switchboard

PVC Shrouds
Coloured Sticker at suitable locations

3.02.01 Material / Size
3.02.02 Colour coding

PVC Sleeves

Silver
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Siemens Standard _DIS _Format _Rev_4_07.05.13

Feeder Connections (In Main busbar Chamber)
:
:

Feeder Connections (In Cable Chamber) :
:
:

Client   :- Sales Ref No.:
W.O.  : 3005627625
Item No  : Ref. Index Qty : 1X

D Description : - Sh. No.
C 3
B Work : -
A

Issue  Remarks Date Name Details : - DESIGN INST. SHEET
Original / Replacement  for No of Sh

:

Integrated lower Bushing

33KV SWITCHBOARD

NMRCL
 IC-LMV-MS/3005554014STERLING & WILSON PVT. LTD.

Replaced
by :-

Date: 20.12.2017

Since irrelevant points are deleted, Sr No. may not  be in
sequence.

Prep:   PKS

3.04.00

8BK80+3AH0

Drg. No.:- (4) G71570-K5135-D003-A

switchboard
As per feeder Rating

3.03.02 Insulation Integrated Upper Bushing
As per feeder Rating

3.03.00

3.04.02

Ckd:

Insulation

Project : -

8

Siemens Standard _DIS _Format _Rev_4_07.05.13
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BUSWIRE /
BUSBAR
BUSWIRE
BUSWIRE
BUSWIRE
BUSWIRE
BUSWIRE

BUSWIRE

BUSWIRE
:
:
:
:
:
:
:
:
:
:
:
:

CB CLOSING
4.00.01

SOURCEVOLTAGE

4.00.00

110V DC External supply-1

240V AC External Client’s supply

CB MOTOR
4.00.02

CIRCUIT

Auxiliary Equipment and Supply

External supply-1
110V DC External supply-2

External supply-1110V DC
External supply-1110V DC

110V DC4.00.05 INDICATION / ANNUNCIATION

4.00.03 CB-TRIPPING1
4.00.04 CB-TRIPPING2

4.00.06 METERING AUXILIARY SUPPLY

4.00.07

4.02.01

Control/Protection

CFL (HPL Make)

Rating

Control/Protection

Pnl space heater / ILL. lamp/Plug-socket
4.01.00 Panel Space Heaters
4.01.01

LT Chamber Illuminatimg Lamp

LT Chamber

4.01.03 Thermostat + 1P MCB

Rating

Socket for Hand Lamp / Maintenance

4.01.02 Location

4.02.02 Location

In CB Chamber & Cable Chamber

4.02.00
6A/16A

LT Chamber

4.02.03 Built in 1P MCB

4.03.02
11W

Control/Protection

4.03.01 Type/Rating
Location

4.03.00

Door Limit Switch + 1P MCB4.03.03

100W

240V AC External Client’s supply
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Siemens Standard _DIS _Format _Rev_4_07.05.13

:
:

Client   :- Sales Ref No.:
W.O.  : 3005627625
Item No  : Ref. Index Qty : 1X

D Description : - Sh. No.
C 4
B Work : -
A

Issue  Remarks Date Name Details : - DESIGN INST. SHEET
Original / Replacement  for No of Sh

:

5.00.00 Wiring

Prep:   PKS

5.01.01 Insulation grade

NMRCL

Drg. No.:- (4) G71570-K5135-D003-A

Date: 20.12.2017

Ckd:

5.01.00 Auxiliary Circuits

Project : -

Since irrelevant points are deleted, Sr No. may not  be in
sequence.

Replaced
by :-

1100 V

8BK80+3AH0

8

STERLING & WILSON PVT. LTD.

FRLS

33KV SWITCHBOARD

 IC-LMV-MS/3005554014

Siemens Standard _DIS _Format _Rev_4_07.05.13
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:
:
:
:
:
:
:

:
:

:

:
:
:
:

:
: Screw Type

Client's scope
By Client at site

Type of terminals for CT
Type of fixed terminals for PT &

Drilling of gland plate

6.04.01
PolyamideControl Terminals
Disconnecting Type

Glands / lugs6.02.03

5.02.00 Size of wire (Control & auxiliary Circuits)

N A
6.01.00

6.00.00

6.04.02

6.02.00

1.5mm.²/ Grey

Auxiliary Buswire
Control / annunciation circuit

Tubular Printed ferrules at termnations as per " Local
Dependent End Marking"

5.02.06

6.02.01

5.02.04

6.04.00
6.02.04

Refer additional points 7.00.04

Within shipping section
5.03.00

4 mm.² / Grey  for DC ; Red & Black  for AC

Cables
Entry from

Termination Arrangements

Refer additional point 7.00.08 / Red,Yellow,Blue,Black

VCB to X2 terminals

5.03.01

CT circuit
5.02.02

Circuit identification
5.02.05

5.02.03

5.02.01

6.02.02

Between shipping sections

4.0mm.²/ Red,Yellow,Blue,Black

2.5mm.²/ Grey

5.03.02

6.01.01

Control cable entry from

Inter-module / Inter-panel wiring

PT circuit

By client at site (Works to provide necessary

Power cable entry from

at both ends,terminated at one end and the

Bus Trunking

length coiled at that end )

Refer additional points 7.00.04

length of wires complete with lugs & ferrules

To be done at Works
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Siemens Standard _DIS _Format _Rev_4_07.05.13

:

:

:

:

Client   :- Sales Ref No.:
W.O.  : 3005627625
Item No  : Ref. Index Qty : 1X

D Description : - Sh. No.
C 5
B Work : -
A

Issue  Remarks Date Name Details : - DESIGN INST. SHEET
Original / Replacement  for No of Sh

:

Screw Type

busbar at each end of the board

Type of fixed terminals for PT &

earthing grid
Colour of earthing wire

6.05.00 Earthing terminals

8BK80+3AH0

Control Ckt.

Two hole with bolt / nut / Washer on earthArrangement for connection to external

 IC-LMV-MS/3005554014

Green

6 sq.mm (VCB-2.5 Sq.mm)

Date: 20.12.2017 33KV SWITCHBOARD

Project : - NMRCL
STERLING & WILSON PVT. LTD.

6.05.01

6.04.03

6.04.02

Terminal size

Ckd:

8

6.05.02

Drg. No.:- (4) G71570-K5135-D003-A

Prep:   PKS

Since irrelevant points are deleted, Sr No. may not  be in
sequence.

Replaced
by :-

Siemens Standard _DIS _Format _Rev_4_07.05.13
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  7.00.01
  7.00.02
  7.00.03 Identical VCB of same rating shall be interchangeable.
  7.00.04 Power & Control cable entry from BOTTOM for RSS SWBD and TYPE 6 SWBD and

rest of the switchboard the same shall be from TOP( control cable entry will be from rear TOP).
  7.00.05 Painted mimic shall be provided [Color : Olive Green, Shade no : 220] on each HT door.
  7.00.06 All feeder joints (except outgoing feeders) shall be silver plated.
  7.00.07
  7.00.08

  7.00.09 Padlocking facility shall be provided for machnical on/off push button.
  7.00.10
  7.00.11
  7.00.12
  7.00.13
  7.00.14
  7.00.15
  7.00.16

  7.00.17
  7.00.18

20% spare Terminals shall be provided except for VCB CT&PT  Terminas subject to availabity of space
CT to Disconnecting Terminals wire size shall be 6sq.mm and Disconnecting Terminals to
relay/meter wire size shall be 6sq.mm

Additional Points

Danger sticker shall be provided at rear side of each panel.
1No. Double bit key shall be provided per panel.

7.00.00

For Sheet metal thickness refer Annexure -II

For earth switch groove adjustment shall be made on earth switch moving blades all three bolts shall

For make of Equipment refer Annexure-I

be locked with nylone nuts instead of normal nuts.

VCB & PT Trolly ramp (V shape opening) 1no. Each per switchboard shall be provided
Seperator between CTs should have nuts and bolts only on one end which is accessible.
Spring discharge mach. Indication on HT door to be made available.
Padlocking shutter for mech. "ON" & "OFF" on HT door shall be provided to improve holding screw.

Plug socket provided for PT wiring shall be clearly identified (male/female).
1no.ball grip handle shall be provided on LT chamber door.
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Siemens Standard _DIS _Format _Rev_4_07.05.13

Client   :- Sales Ref No.:
W.O.  : 3005627625
Item No  : Ref. Index Qty : 1X

D Description : - Sh. No.
C 6
B Work : -
A

Issue  Remarks Date Name Details : - DESIGN INST. SHEET
Original / Replacement  for No of Sh

:

33KV SWITCHBOARD

Ckd: 8BK80+3AH0

Since irrelevant points are deleted, Sr No. may not  be in
sequence.

Replaced
by :-

STERLING & WILSON PVT. LTD.

Prep:   PKS

8Drg. No.:- (4) G71570-K5135-D003-A

Date: 20.12.2017

 IC-LMV-MS/3005554014
Project : - NMRCL

\
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Numerical Relays Siemens
LED Indicating Lamps Siemens
Control Switches Switron / Kaycee
Breaker Control Switches Switron / Kaycee
Power receptacles Siemens
MCB Siemens
Control Fuse/Link/Base Siemens
Terminals Connectwell / Elmex
Door Limit Switch Elmex

Auxiliary Contactors

Shubhada

Polycab / RR Kabel Rolliflex / Finolex

Equipment Make

Siemens
Vacuum Circuit Breaker

CT / PT
AE / Schneider electric

Annexure - I

MAKES OF EQUIPMENT

Siemens

ECS / Gemini / Naryan powertech
Digital Meters

Protective / Auxiliary Relays

Cable earth switch

Multi Function Meters
Alstom

Control wires

Secure
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Siemens Standard _DIS _Format _Rev_4_07.05.13

Client   :- Sales Ref No.:
W.O.  : 3005627625
Item No  : Ref. Index Qty : 1X

D Description : - Sh. No.
C 7
B Work : -
A

Issue  Remarks Date Name Details : -
Original / Replacement  for No of Sh

:

Since irrelevant points are deleted, Sr No. may not  be in
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5

Structural Members(Vertical & Horizontal Members) 2.5 mm

Front Door VCB Chamber 2 mm

9

10

6

Top Cover / Explosion Cover 1 mm

2 mmPartition for LT Chamber

7

8

Partition Cover between Panels

Bottom sheet 2 mm

2 mm

Rear Cover / Side Cover 2 mm

1 mm

Barrier sheets between VCB, Busbar and Cable
Chamber 2 mm

Shutter

2

1

SHEET METAL THICKNESS

Sr.
No. Description Size in mm

Front Door LT Chamber

3

Annexure - 2

MV-8BK80-36kV

4

2.5 mm
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BIL:36/70/170KVP,STC:12.5kA/3s

SIEMENS MAKE

E2

FEEDER TYPE TIE-1

CURRENT TRANSFORMER (WOUND)

LIMIT SWITCH (TEST & SERVICE)

CB TYPE / RATING / DETAILS / MAKE

WIRING DIAGRAM NO. (3) G71570-K5135

FEEDER RATING

CTR : 400-200/1A, BURDEN : 15VA, CLASS : 5P15 @200/1A

MOTOR : 110V DC, CC : 110V DC, TC-1 : 110V DC, TC-2 : 110V DC

33kV, 3AH0, 800A, 26.3KA/3SEC,12NO+12NC, 64 PINS

T1-T3

S16

 Q10

4NO TEST + 4NO SERVICE

W014

400A

ITEM NO.

3 Ph,3W,50Hz, 33KV, 400A, 12.5kA for 3s

FEEDER DESIGNATION

TECH. DATA & EQUIPMENTS DETAILS

BOARD DESCRIPTION

33KV SWITCHBOARD

T1-T3

Q10
f

M

H0 H1 H4 H5

L.T. CHAMBER BASE PLATE EQUIPMENTS

QTY.

DESIG.

2X

B1

R12

F19,F20

F24,F25
F22,F29

L/R

BRIEF DESCRIPTION OF EQUIPMENTS

1X(+H01)

HZ01

AS PER RESPECTIVE SWITCHBOARD (REFER NAMEPLATE LIST)

X20

T/N/C

S29

      
      

PS+F21

L.T. CHAMBER DOOR MOUNTING EQUIPMENTS

S16 1
2

      
      
R11

S13

F55

S14

25-75 DEG.C

CFL 11W, 240V AC + 1NO+1NC

POWER CABLE NO. / CORES / SIZE

THERMOSTAT

PLUG SOCKET WITH BUILT IN 1P MCB

SPACE HEATER R11,R12

B1

PS+F21

100W, 240V AC

6/16A, 250V AC, 3-PIN

LT CHAMBER LAMP+DOOR LIMIT SWITCH

LED LAMP SPRING CHARGED (BLUE)

LED LAMP 1st TRIP CKT. HEALTHY (WHITE)

LED LAMP AUTO TRIP (AMBER)

LED LAMP CB ON / PT MCB TRIP (RED)

LED LAMP CB OFF (GREEN)

E2 + S29

H6 110V DC

H0

H5

H4

H1,H13

110V DC

110V DC

110V DC

110V DC

3NO+1NC HR, AUX. SUPPLY : 110V DC, {PROT.:86}

2 CONTACTS IN CLOSE + 2 CONTACTS IN TRIP (NON-LOCKABLE)

5P, 2WAY WITHOUT OFF, 16A, 240V AC/DC, (LOCKABLE)

BRIEF DESCRIPTION OF EQUIPMENTS

H6

MCB FOR PANEL DC CONTROL SUPPLY

MCB FOR CB MOTOR CKT.

MCB FOR 1st TRIPPING CKT.

NEUTRAL LINK

MCB FOR ILLUMINATION CKT.

MCB FOR SPACE HEATER CKT.

MCB FOR PANEL AC CONTROL SUPPLY

CB CONTROL SWITCH (T/N/C)

LOCAL REMOTE SELECTOR SWITCH (L/R)

F22

F24

F20

F29

X20,X31

F26

6A, 2P, 110V DC

6A, 1P, 240V AC

6A, 1P, 240V AC

16A, 2P, 110V DC

6A, 2P, 110V DC

20A

S13

F19

S14

16A, 2P, 240V AC

VAJH13 (1/4NV)

TECH. DATA & EQUIPMENTS DETAILS

MASTER TRIP RELAY

DESIG.

K21

MCB FOR 2nd TRIPPING CKT. 6A, 2P, 110V DC1F26

MCB FOR CLOSING CKT. 6A, 2P, 110V DCF25

F27MCB FOR INDICATION CKT 6A, 2P, 110V DC

K21

1 2 3 4 5 6 7 8

F

E

D

C

F

E

D

C

B

A

1 2 3 4 5 6 7 8

Date
Prep.
Ckd.

DateRemarksIssue Name Norm
Sheet

Original/Replacement for /Replaced by:-  
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Sales Ref.:

B

A

Th
e r

ep
ro

du
cti

on
,tr

an
sm

iss
ion

 or
 us

e o
f th

is 
do

cu
me

nt 
or

 its
 co

nte
nts

is 
no

t p
er

mi
tte

d w
ith

ou
t e

xp
re

ss
 w

ritt
en

 au
tho

rity
.O

ffe
nd

er
s w

ill 
be

lia
ble

 fo
r d

am
ag

es
. A

ll r
igh

ts,
inc

lud
ing

 rig
hts

 C
re

ate
d b

y p
ate

nt,
gr

an
t

 or
 re

gis
tra

tio
n o

f a
 ut

ilit
y m

od
el 

or
 de

sig
n,a

re
 re

se
rve

d.

A: B: C: D:
C_

FB
_E

.et
r

Pr
oje

ct: 1: 2: 3: 4:
Co

py
rig

ht 
(C

) S
iem

en
s (

I) 
Ltd

.20
11

 A
ll R

igh
ts 

Re
se

rve
d

EL
CA

D 
Ve

rsi
on

:
:
:

Client
Project
Consultant

:
:
:

33kV SWITCHBOARD
MASTER SINGLE LINE DIAGRAM
8BK80+3AH0 (3) G71570 - K5135 - S003 B

20.12.17
PKS

STERLING & WILSON PVT. LTD.
NMRCL

EM-MS/3005554014
3005627625

+  Sh.

CORE-1 (PROTECTION)

CABLE EARTHING SWITCH Q5 EARTHING SWITCH SUITABLE FOR 12.5KA/3SEC, AUX. CONTACT 2NO+2NC

Y5 110V DCSOLENOID

Y5

Q5

F26,F27,1F26

K4,K12,K13
K7,K8

K6,1K6

1H5

LED LAMP 2nd TRIP CKT. HEALTHY (WHITE) 110V DC1H5

AUXILIARY CONTACTOR 2NO+2NC, 110V DC3TH30 K4,K9,K12,K12A,K6,1K6

3TH30AUXILIARY CONTACTOR KS,K7,K8,K13,K14 4NO, 110V DC

PUSH BUTTON EMERGENCY TRIP MUSHROOM TYPE (RED) S0 2NO+2NC

S0

K12A,K14

NUMERICAL PROTECTION RELAY 7SR1206-2NA77-2CA0 F55 CT SEC.: 1A, PTR : 33KV/110V/RT3, 6BI+8BO, AUX. SUPPLY: 110V DC

FLUSH MTG. WITH IEC61850, WITH ELECTRICAL ETHERNET PORT(2x),CASE SIZE : E6

1Rx1Cx240 Sq.mm./Ph(Top Cable Entry)

2,27,67,67N,50,51,50N,51N,74TC,74CC

SUITABLE VALUE FOR 7SR12 RELAY,3.3K Ohms, 20 WattR1,R2RESISTOR FOR TCS

-R1
-R2

H15H11H10 H12 H16

LED LAMP CB IN TEST / ES OFF(GREEN)

LED LAMP  CB IN SERVICE / ES ON (RED)

LED LAMP DC SUPPLY-1/2 FAIL (RED) H10,H10A 240V AC

110V DCH12,H15

H11,H16 110V DC

KS,K9

T20-T22

1

F1-F3
2

-R0

200W, 75 OHMS

PTR : 33KV/RT3/110V/3, BURDEN : 30VA, CL : 3P (OPEN DELTA)

PTR : 33KV/RT3/110V/RT3, BURDEN : 30VA, CL : 0.5/3P

BIL:36/70/170KVP

BIL:36/70/170KVPT20-T22FIXED (NON-GUN TYPE)POTENTIAL TRANSFORMER

DAMPING RESISTOR FOR OPEN DELTA CORE R0

F31,F23A

H13H9H8H7

LED LAMP L1 ON (RED)

LED LAMP L2 ON (YELLOW)

LED LAMP L3 ON (BLUE)

H8

H9

H7

63.5V AC

63.5V AC

63.5V AC

X31

MCB FOR BOARD AC CONTROL SUPPLY

MCB FOR BOARD DC CONTROL SUPPLY

F23A

F28A,F28B

32A, 2P, 240V AC

32A, 2P, 110V DC

F28A,F28B

H10A

Ref. Index

1HA1,2HA1,3HA1 33KV

33KVHA1CAPACITIVE VOLTAGE INDICATOR

CAPACITIVE VOLTAGE INSULATOR

H71

T4-T6

T7

CURRENT TRANSFORMER FOR S/C INDICATOR

CURRENT TRANSFORMER FOR E/F INDICATOR

SHORT CIRCUIT & EARTH FAULT INDICATOR H71

T7

T4-T6 CT FOR S/C INDICATOR

CT FOR E/F INDICATOR

S/C AND E/F INDICATOR, MAKE: CSPC, MODEL: CSFPI-E-D-H, Cutout : 91x46x84(WxHxD)

F31 2A, 3P, 110V AC WITH 1NO+1NC AUX. CONTACTMCB FOR PT SECONDARY

33KV, 3.15AF1-F3WITH BUILT-IN PRIMARY FUSES

2x
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BIL:36/70/170KVP,STC:12.5kA/3s

SIEMENS MAKE

E2

FEEDER TYPE TIE-2

CURRENT TRANSFORMER (WOUND)

LIMIT SWITCH (TEST & SERVICE)

CB TYPE / RATING / DETAILS / MAKE

WIRING DIAGRAM NO. (3) G71570-K5135

FEEDER RATING

CTR : 400-200/1A, BURDEN : 15VA, CLASS : 5P15 @200/1A

MOTOR : 110V DC, CC : 110V DC, TC-1 : 110V DC, TC-2 : 110V DC

33kV, 3AH0, 800A, 26.3KA/3SEC,12NO+12NC, 64 PINS

T1-T3

S16

 Q10

4NO TEST + 4NO SERVICE

W024

400A

ITEM NO.

3 Ph,3W,50Hz, 33KV, 400A, 12.5kA for 3s

FEEDER DESIGNATION

TECH. DATA & EQUIPMENTS DETAILS

BOARD DESCRIPTION

33KV SWITCHBOARD

T1-T3

Q10
f

M

H0 H1 H4 H5

L.T. CHAMBER BASE PLATE EQUIPMENTS

QTY.

DESIG.

2X

B1

R12

F19,F20

F24,F25
F22,F29

L/R

BRIEF DESCRIPTION OF EQUIPMENTS

1X(+H03)

HZ02

AS PER RESPECTIVE SWITCHBOARD (REFER NAMEPLATE LIST)

X20

T/N/C

S29

      
      

PS+F21

L.T. CHAMBER DOOR MOUNTING EQUIPMENTS

S16 1
2

      
      
R11

S13

F55

S14

25-75 DEG.C

CFL 11W, 240V AC + 1NO+1NC

POWER CABLE NO. / CORES / SIZE

THERMOSTAT

PLUG SOCKET WITH BUILT IN 1P MCB

SPACE HEATER R11,R12

B1

PS+F21

100W, 240V AC

6/16A, 250V AC, 3-PIN

LT CHAMBER LAMP+DOOR LIMIT SWITCH

LED LAMP SPRING CHARGED (BLUE)

LED LAMP 1st TRIP CKT. HEALTHY (WHITE)

LED LAMP AUTO TRIP (AMBER)

LED LAMP CB ON / PT MCB TRIP (RED)

LED LAMP CB OFF (GREEN)

E2 + S29

H6 110V DC

H0

H5

H4

H1,H13

110V DC

110V DC

110V DC

110V DC

3NO+1NC HR, AUX. SUPPLY : 110V DC, {PROT.:86}

2 CONTACTS IN CLOSE + 2 CONTACTS IN TRIP (NON-LOCKABLE)

5P, 2WAY WITHOUT OFF, 16A, 240V AC/DC, (LOCKABLE)

BRIEF DESCRIPTION OF EQUIPMENTS

H6

MCB FOR PANEL DC CONTROL SUPPLY

MCB FOR CB MOTOR CKT.

MCB FOR 1st TRIPPING CKT.

NEUTRAL LINK

MCB FOR ILLUMINATION CKT.

MCB FOR SPACE HEATER CKT.

MCB FOR PANEL AC CONTROL SUPPLY

CB CONTROL SWITCH (T/N/C)

LOCAL REMOTE SELECTOR SWITCH (L/R)

F22

F24

F20

F29

X20,X31

F26

6A, 2P, 110V DC

6A, 1P, 240V AC

6A, 1P, 240V AC

16A, 2P, 110V DC

6A, 2P, 110V DC

20A

S13

F19

S14

16A, 2P, 240V AC

VAJH13 (1/4NV)

TECH. DATA & EQUIPMENTS DETAILS

MASTER TRIP RELAY

DESIG.

K21

MCB FOR 2nd TRIPPING CKT. 6A, 2P, 110V DC1F26

MCB FOR CLOSING CKT. 6A, 2P, 110V DCF25

F27MCB FOR INDICATION CKT. 6A, 2P, 110V DC

K21

1 2 3 4 5 6 7 8

F

E

D

C

F

E

D

C

B

A

1 2 3 4 5 6 7 8

Date
Prep.
Ckd.

DateRemarksIssue Name Norm
Sheet

Original/Replacement for /Replaced by:-  

Description

Work
Details
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33kV SWITCHBOARD
MASTER SINGLE LINE DIAGRAM
8BK80+3AH0 (3) G71570 - K5135 - S003 B

20.12.17
PKS

STERLING & WILSON PVT. LTD.
NMRCL

EM-MS/3005554014
3005627625

+  Sh.

CORE-1 (PROTECTION)

CABLE EARTHING SWITCH Q5 EARTHING SWITCH SUITABLE FOR 12.5KA/3SEC, AUX. CONTACT 2NO+2NC

Y5 110V DCSOLENOID

Y5

Q5

F26,F27,1F26

K4,K12,K13
K7,K8

K6,1K6

1H5

LED LAMP 2nd TRIP CKT. HEALTHY (WHITE) 110V DC1H5

AUXILIARY CONTACTOR 2NO+2NC, 110V DC3TH30 K4,K9,K12,K12A,K6,1K6

3TH30AUXILIARY CONTACTOR KS,K7,K8,K13,K14 4NO, 110V DC

PUSH BUTTON EMERGENCY TRIP MUSHROOM TYPE (RED) S0 2NO+2NC

S0

K12A,K14

NUMERICAL PROTECTION RELAY 7SR1206-2NA77-2CA0 F55 CT SEC.: 1A, PTR : 33KV/110V/RT3, 6BI+8BO, AUX. SUPPLY: 110V DC

FLUSH MTG. WITH IEC61850, WITH ELECTRICAL ETHERNET PORT(2x),CASE SIZE : E6

1Rx1Cx240 Sq.mm./Ph(Top Cable Entry)

2,27,67,67N,50,51,50N,51N,74TC,74CC

SUITABLE VALUE FOR 7SR12 RELAY,3.3K Ohms, 20 WattR1,R2RESISTOR FOR TCS

-R1
-R2

H15H11H10 H12 H16

LED LAMP CB IN TEST / ES OFF(GREEN)

LED LAMP  CB IN SERVICE / ES ON (RED)

LED LAMP DC SUPPLY-1/2 FAIL (RED) H10,H10A 240V AC

110V DCH12,H15

H11,H16 110V DC

KS,K9

T20-T22

1

F1-F3
2

-R0

200W, 75 OHMS

PTR : 33KV/RT3/110V/3, BURDEN : 30VA, CL : 3P (OPEN DELTA)

PTR : 33KV/RT3/110V/RT3, BURDEN : 30VA, CL : 0.5/3P

BIL:36/70/170KVP

BIL:36/70/170KVPT20-T22FIXED (NON-GUN TYPE)POTENTIAL TRANSFORMER

DAMPING RESISTOR FOR OPEN DELTA CORE R0

F31

H13H9H8H7

LED LAMP L1 ON (RED)

LED LAMP L2 ON (YELLOW)

LED LAMP L3 ON (BLUE)

H8

H9

H7

63.5V AC

63.5V AC

63.5V AC

X31

H10A

CAPACITIVE VOLTAGE INDICATOR

CAPACITIVE VOLTAGE INSULATOR 1HA1,2HA1,3HA1

HA1

Ref. Index

H71

SHORT CIRCUIT & EARTH FAULT INDICATOR

CURRENT TRANSFORMER FOR E/F INDICATOR

CURRENT TRANSFORMER FOR S/C INDICATOR

S/C AND E/F INDICATOR, MAKE: CSPC, MODEL: CSFPI-E-D-H, Cutout : 91x46x84(WxHxD)H71

T4-T6

T7 CT FOR E/F INDICATOR

CT FOR S/C INDICATOR

T7

T4-T6

MCB FOR PT SECONDARY F31 2A, 3P, 110V AC WITH 1NO+1NC AUX. CONTACT

HA1

33KV, 3.15AF1-F3WITH BUILT-IN PRIMARY FUSES

2x
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BIL:36/70/170KVP,STC:12.5kA/1s

SIEMENS MAKE

E2

FEEDER TYPE TR

CURRENT TRANSFORMER (WOUND)

LIMIT SWITCH (TEST & SERVICE)

CB TYPE / RATING / DETAILS / MAKE

WIRING DIAGRAM NO. (3) G71570-K5135

FEEDER RATING

CTR : 50-25/5A, BURDEN : 15VA, CLASS : 5P15 @25/5A

MOTOR : 110V DC, CC : 110V DC, TC-1 : 110V DC, TC-2 : 110V DC

33kV, 3AH0, 800A, 26.3KA/3SEC,12NO+12NC, 64 PINS

T1-T3

S16

 Q10

4NO TEST + 4NO SERVICE

W034

50A

ITEM NO.

3 Ph,3W,50Hz, 33KV, 400A, 12.5kA for 3s

FEEDER DESIGNATION

TECH. DATA & EQUIPMENTS DETAILS

BOARD DESCRIPTION

33KV SWITCHBOARD

T1-T3

Q10
f

M

H0 H1 H4 H5

L.T. CHAMBER BASE PLATE EQUIPMENTS

QTY.

DESIG.

2x

B1

R12

F19,F20

F24,F25
F22,F29

L/R

BRIEF DESCRIPTION OF EQUIPMENTS

1X(+H02)

HZ03

AS PER RESPECTIVE SWITCHBOARD (REFER NAMEPLATE LIST)

X20

T/N/C

S29

      
      

PS+F21

L.T. CHAMBER DOOR MOUNTING EQUIPMENTS

S16 1
2

      
      
R11

S13

F55

S14

25-75 DEG.C

CFL 11W, 240V AC + 1NO+1NC

POWER CABLE NO. / CORES / SIZE

THERMOSTAT

PLUG SOCKET WITH BUILT IN 1P MCB

SPACE HEATER R11,R12

B1

PS+F21

100W, 240V AC

6/16A, 250V AC, 3-PIN

LT CHAMBER LAMP+DOOR LIMIT SWITCH

LED LAMP SPRING CHARGED (BLUE)

LED LAMP 1st TRIP CKT. HEALTHY (WHITE)

LED LAMP AUTO TRIP (AMBER)

LED LAMP CB ON (RED)

LED LAMP CB OFF (GREEN)

E2 + S29

H6 110V DC

H0

H5

H4

H1

110V DC

110V DC

110V DC

110V DC

3NO+1NC HR, AUX. SUPPLY : 110V DC, {PROT.:86}

2 CONTACTS IN CLOSE + 2 CONTACTS IN TRIP (NON-LOCKABLE)

5P, 2WAY WITHOUT OFF, 16A, 240V AC/DC, (LOCKABLE)

BRIEF DESCRIPTION OF EQUIPMENTS

H6

MCB FOR PANEL DC CONTROL SUPPLY

MCB FOR CB MOTOR CKT.

MCB FOR 1st TRIPPING CKT.

NEUTRAL LINK

MCB FOR ILLUMINATION CKT.

MCB FOR SPACE HEATER CKT.

MCB FOR PANEL AC CONTROL SUPPLY

CB CONTROL SWITCH (T/N/C)

LOCAL REMOTE SELECTOR SWITCH (L/R)

F22

F24

F20

F29

X20

F26

6A, 2P, 110V DC

6A, 1P, 240V AC

6A, 1P, 240V AC

16A, 2P, 110V DC

6A, 2P, 110V DC

20A

S13

F19

S14

16A, 2P, 240V AC

VAJH13 (1/4NV)

TECH. DATA & EQUIPMENTS DETAILS

MASTER TRIP RELAY

DESIG.

K21

MCB FOR 2nd TRIPPING CKT. 6A, 2P, 110V DC1F26

MCB FOR CLOSING CKT. 6A, 2P, 110V DCF25

F27MCB FOR INDICATION CKT. 6A, 2P, 110V DC

K21
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SOLENOID INTERLOCK BOX

KEY EXCHANGE BOX KEB
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WITH KEY A,B & C

WITH INDICATING LAMP PB. CASTLE KEY & SOLENOID (110V DC)
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PUSH BUTTON EMERGENCY TRIP MUSHROOM TYPE (RED) S0 2NO+2NC
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K12A,K14

NUMERICAL PROTECTION RELAY 7SR1206-2NA77-2CA0 F55 CT SEC.: 5A, PTR : 33KV/110V/RT3, 6BI+8BO, AUX. SUPPLY: 110V DC,  50,51,50N,51N,74TC,74CC

FLUSH MTG. WITH IEC61850, WITH ELECTRICAL ETHERNET PORT(2x),CASE SIZE : E6

SUITABLE VALUE FOR 7SR12 RELAY,3.3K Ohms, 20 WattR1,R2RESISTOR FOR TCS

-R1
-R2

WITH CASTLE KEY TYPE B

1Rx1Cx240 Sq.mm./Ph(Top Cable Entry)

KS,K9

H16H15H12H11H10
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H11,H16LED LAMP CB IN TEST / ES OFF(GREEN)

LED LAMP  CB IN SERVICE / ES ON (RED) H12,H15 110V DC

110V DC

H10A

33KV

33KV

1HA1,2HA1,3HA1CAPACITIVE VOLTAGE INSULATOR

CAPACITIVE VOLTAGE INDICATOR HA1

Ref. Index
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TR

4. 600mm ABOVE THE LT CHAMBER

2300

7 : MECHANICAL ON(OPTIONAL FEATURE)
6 : KEY FOR CRANKING LEVER

5 : CRANKING LEVER
4 : MECHANICAL OFF

CHARGED INDICATOR
OFF INDICATOR + SPRING

3 : MECHANICAL ON
2 : SPRING CHARGING

1 : INSPECTION WINDOW

8 : DOOR KNOB

TRANSPORT SECTION

A : FEEDER NAME PLATE

K : BOARD NAME PLATE

LEGEND
FRONT VIEW

15

30

15

PANEL FIXING PLAN

Feeder TYpe
Panel No.

ALL DIMENSION ARE N.T.S.

5. 800 mm - FROM LHS / RHS WALL OR SURFACE

3. 800 mm - FROM REAR WALL / SURFACE

2. 4000 mm - FROM FRONT OF ANOTHER PANEL

1. 2500 mm - FROM FRONT WALL / SURFACE

2320
2165

1665

0

1215

CUTOUT FOR
CONTROL CABLE

+H01

60
0

3

1000

65

1
2

4

7 8

A

TIE-2
+H02

3

1000

65

1
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7 8

A

+H03

36
.520

0

458
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271 271

15

36
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271 271

1515

3000

30x30 Square Cutout
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for M12 BOLT

15
5
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41
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30

62.5

11
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0
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41
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ALL DIMENSION IN MM

15

3145
(REAR BOX SIZE 900MM) 3220

3320

2620

A

Feeder Rating

823

K

400A50A

15

30

TOP CABLE ENTRY

TIE-1
400A

90
0

52
5

75
823

90
0

52
5

75

0

90
0

52
5

75
(POWER CABLE)
CUTOUT FOR TOP CABLE ENTRY

Ref Index 2x
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AND  IRRESPECTIVE OF PROJECT.HOWEVER FOR ACTUAL PROJECT RELATED 

NAME PLATES ARE ENGRAVED EXACTLY AS SHOWN UNLESS OTHERWISE MENTIONED.

DETAILING DOOR LAYOUT (DRG. NO. Pxx3) SHALL BE REFERED IN

LOCATION & TYPE OF EQ. NAME PLATE SHOWN IS INDICATIVE ONLY 
ALL DIMEMSIONS ARE IN mm, UNLESS OTHERWISE MENTIONED.

CONJECTION OF DOCUMENT.

        5.
        4.
        3.

NAME PLATES TYPE A-F, G1-G4,G5 & G8 ARE WITH BLACK LETTERS ON WHITE BACKGROUND

NAME PLATES TYPE G1-G4,G5 & G8 ARE MOUNTED EXACTLY AS THEY ARE SHOWN ABOVE.
ENGRAVING IS DONE TO SUIT THIS POSITION.

NOTES:- 1.

        2.

2-PLY RAPELITE

2-PLY RAPELITE

NAME PLATE TYPE - D

48

NAME PLATE TYPE - C

0 8 0 5

K
A

S14

H30

K21 S13

P1 P4

A

2-PLY RAPELITE

FEEDER RATING

LETTER HEIGHT
MATERIAL -

B

0 256 26

MATERIAL -
- 5mm

99 10
5

=

4

LETTER HEIGHT

0

0

2-PLY RAPELITE

NAME PLATE TYPE - B
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G8 HOLES
4.0 mm Dia(2x)

G5 MATERIAL -

FEEDER NO
FEEDER DESCRIPTION

FEEDER TYPE

=

1

HOLES2
37

4.0 mm Dia(2x)4

- 15mm

21
7

22
5

LETTER HEIGHT
MATERIAL -

K55

H21
NAME PLATE TYPE - A

G3 HOLES

G4

G2

G1
E

4.0 mm Dia(4x) BOARD DESCRIPTION
HOLES

4

=
=

0

55

4.0 mm Dia(2x)

0 G4

2-PLY RAPELITE

NAME PLATE TYPE G5 & G8
(3SB1)

2-PLY RAPELITE

2-PLY RAPELITE
3 mm

MATERIAL -
3 mm

52
= 0
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60

MATERIAL -
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99 10
5

=

0

- 2.5 mm
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NAME PLATE TYPE - F

BOARD DESCRIPTION

 2.5mm
2-PLY RAPELITE

18=

DESCRIPTION
4 4.0 mm Dia(2x)

HOLES

 3mm

69 74

LETTER HEIGHT
MATERIAL -

3.5 3733
.5

DESCRIPTION
4

=

37

4 G5

LETTER HEIGHT
MATERIAL -

 2mm

NAME PLATE TYPE G1-G4

( 3SL )
( 3SA )

NAME PLATE TYPE - E

DESCRIPTION

=
=

DESCRIPTION
HOLES

= 0

= 18

4
4.0 mm Dia(2x)

DESCRIPTION

G2
0

18

44
G1

G3

3
2
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6

RATING

1

2

SR.

NO.

1

PANEL

NO.

FEEDER

2

TYPE

3

IN CAPITALS

DESCRIPTION

4

TYPE
N.P. REMARKS

DESIG.

EQ.QTY.

7

8

9

10

11

12

13

14

3

4

5

FEEDER

RATING
SR.

NO.

PANEL
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EQ.QTY.FEEDER
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3X

3X

3X H6
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H4

H1

H0

H7

H9

H8

L1-ON

L2-ON

L3-ON

VCB OFF

SPRING CHARGED

VCB ON

1st TRIP CKT. HEALTHY

AUTO TRIP

EQIP. NP

EQIP. NP

EQIP. NP

EQIP. NP

EQIP. NP

EQIP. NP

EQIP. NP

EQIP. NP

FDR. NP

BOARD NP1X

2XB

A 31
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TIE FEEDER-2400A
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30 60
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5 6 7 8
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EQIP. NP2nd TRIP CKT. HEALTHY 1H53XG8

H03

TR 50A TRAFO FEEDER

EQIP. NPLINE PT CHARGED H142XG8

EMERGENCY TRIP G8 3X S0 EQIP. NP

EQIP. NPH132XG8PT MCB TRIP

G8

G8

G8

3X

3X

3X H12

H11

H10DC SUPPLY-1 FAIL

CB IN SERVISE

CB IN TEST

EQIP. NP

EQIP. NP

EQIP. NP

G8

G8

E

3X

3X

3X HA1

H16

H15ES ON

ES OFF

CAPACITIVE VOLTAGE INDICATOR

EQIP. NP

EQIP. NP

EQIP. NP

EQIP. NPDC SUPPLY-2 FAIL H10A3XG8

Ref. Index

EQIP. NPFPI H712XE

2

BOARD NP1XA33kV SWITCHBOARD-2H01
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MAHARASHTRA METRO RAIL CORPORATION LIMITED (MAHA-METRO) 
 

NAGPUR METRO RAIL PROJECT-PHASE-II  
 
 
 
 

DESIGN, SUPPLY, INSTALLATION, TESTING & COMMISSIONING OF RECEIVING CUM 
AUXILIARY MAIN CUM TRACTION SUB STATIONS INCLUDING EHV CONNECTION 
FROM GRID SUBSTATION, 33 KV CABLE NETWORK, ASS & SCADA SYSTEM FOR 

NAGPUR METRO RAIL PHASE-II PROJECT 
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PART 2: WORKS REQUIREMENTS 

SECTION VI-C: TENDER DRAWINGS 
 

Ph-1 Sitabuldi & Jhansi Rani RSS SLD 
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Ph-1 33kV cable GTP 
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Sketch showing the interconnectivity between MSETCL GSS, 
LILO GIS, Metro RSS & OH/UG Cable. 
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RSS

Kanhan River

Sketch showing the interconnectivity between MSETCL GSS, LILO GIS, Metro RSS & OH/UG Cable
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