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PROJECTS:KAKRAPAR ATOMIC POWER PROJECT-Units#3&4 and 
RAJASTHAN ATOMIC POWER PROJECT-Units#7&8 

INDEX SHEET FOR OPEN TENDER SPECIFICATION 

Important Information:

RFQ:MGR0000030
Kind Attention : Please consider the current specification as Final.



REQUEST FOR QUOTATION

Sl No. Description Qty Unit Delivery qty Delivery Date

1
 PR0150000480  24V DC Thyristor based Charger 
System with DCDB�

8 2
2
2
2

08.���.201�
08.���.201�
08.���	.201�
08.���	.201�

2
 PR0150000928  MANDATORY SPARES FOR 24V DC 
CH��
	��

2 1
1

08.���.201�
08.���	.201�

3
 PR0150000995

220V DC Thyristor based Charger���������	�
����
�
8 ST 2

2
2
2

08.���.201�
08.���.201�
08.���	.201�
08.���	.201�

4
 PR0150001003  Mandatory spares for 220V DC chargers
Mandatory spares for 220V DC Thyristor based Charger�

2 ST 1
1

08.���.201�
08.���	�201�

Total Number of ���	����Items -��
Please note that the tender will be opened in the presence of the bidders or his authorised representatives (maximum two per organisation) who choose to be present�
with authorisation letters. Refer annexure for the terms and conditions.
Preference will be given to vendors who accepts our standard payment terms i.e.100% payment  - 30 days after receipt of material at our works subject to acceptance.�
Please specify Terms of delivery, Excise duty, sales tax, Ex-BHEL, Ex-works surcharge, Insurance,P&F, Freight and other taxes very clearly .
For evaluation,exchange rate(TT selling rate of SBI) as on scheduled date of tender opening (Part-I bid in�case of t
��� part bid) shall be considered.
The offers of the bidders who are on the banned list a�� also the offer of the bidders, who engage the services of the banned firms, shall be rejected.The list of 
banned�firms is available on BHEL web site  www.bhel.com

 i). This is only RFQ ����not an order.
 ii). In all correspondence� quote RFQ No. & due date.
 iii). In Quotation� BHEL material code / RFQ Sl. No. should be mentioned clearly.
 iv). Quotation Envelope / Fax not superscribed with RFQ No.and due date is liable for rejection.�
v). Quotation should remain valid for a minimum pe�iod of ��0 days from due date.
vi). In case of non-receipt of Quotation or regret letter for 3 consecutive RFQs you are liable to be removed from our vendors list.
vii). All Prices should be written in words and numbers.
viii). Excise Chapter Heading should be mentioned for all items where VAT is applicable .

MMI:PU:RF:003

BHARAT HEAVY ELECTRICALS LIMITED
Electronics Division

PB No. 2606, Mysore Road Bangalore - 560026
INDIA

For and On behalf of BHEL.

Page 1 OF �

 RFQ NUMBER:
 MGR0000030

  RFQ DATE :
��.���.2015

 Please submit your lowest quotation subject to our terms and conditions attached for the material mentioned below. The quotation must  be enclosed in a sealed
envelope / Fax superscribed with RFQ no.and due date, should reach us on or before the due date  by 13.00 hours IST and will be opened on the same day
at 13.30 hours at the venue mentioned above. PLEASE DROP THE OFFER IN THE BOX PROVIDED AT RECEPTION.

Due Date
. .2015

Time: 13:00 HRS

VENUE :
NEW ENGG. BLDG

(for all correspondence)�
 Purchase Executive : Mounish G.�
Phone : 080 2698 957�
 Fax   : 080 2698 9227
 E-mail: mounishg@bheledn.co.in

 
 

 & 220V 



PROJECTS  : KAPP UNIT 3 & 4  2X700MWe (TISCS Package) 
  : RAPP UNIT  &   2X700MWe (TISCS Package)

    CUSTOMER    :  M/s. NPCIL, MUMBAI 

TECHNICAL SPECIFICATION 

FOR
24V DC POWER SUPPLY SYSTEM

Certain standards are removed. Such standards are striked off in
this revised document in RED
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SECTION- A
GENERAL INSTRUCTIONS TO BIDDERS:

Introduction: Bidders are required to offer 24V DC Charger system to be used for 
powering DCS panels of secondary cycle of Nuclear Power Plants. All required 
documents against this Tender/Specification shall be submitted in English only.

Pre-qualification requirements (PQR) are clearly mentioned in Section-B of this 
Specification. In case Bidder does not meet Pre-qualification requirements, their offer 
will be summarily rejected and Bidder’s Technical offers will not be evaluated.

1. Evaluation methodology:
a) BHEL shall initially open Bidder’s PQR documents (to be submitted as per Section-

B clause-AA) only, for review, evaluation & acceptance by BHEL.
b) Technical bids shall be opened for review and further consideration for only those 

bidders who meet Pre-qualification requirements. Technical offer of bidders who 
does not meet Pre-qualification requirements will not be opened for further 
consideration and shall be declared as technically rejected.

c) Bidders declared qualified for meeting requirements mentioned in section B and 
are presently not registered with BHEL EDN Bangalore for supplying the charger 
system, shall be informed by email to submit online BHEL vendor registration form 
at www.bhel.com.

d) Bidders declared qualified for meeting section-B requirements and are not 
approved by end customer (M/s NPCIL) for the project, their credentials 
documents as provided by bidder (under section-B), shall be forwarded to NPCIL 
for approval. 

e) Bidders who are not approved by customer (M/s NPCIL), their offers shall be 
technically rejected and shall not be considered for further process for 
procurement.

2. Submission of documents:
a. Documents pertaining to Pre-Qualification requirement Section B clause AA should
be submitted in a Separate cover. “Section B clause AA” should be written on this cover.
b. Documents pertaining to Pre-Qualification requirement (Section B clause BB)
should be submitted in a Separate cover marked as “Section B clause BB”.
c. Technical offers/proposals pertaining to Sections C & D should be submitted in a 
separate cover marked as “Technical offer”.

3. Whenever required during evaluation of PQR and Technical offers/bids, vendor 
should be present at BHEL Electronic Division, Bangalore, for discussions. Further 
in the event of order, during approval of the Vendor documents by Customer, Vendor 
shall accompany BHEL representative for discussions.

4. This specification does not prohibit any vendor to submit their offer along with clause 
wise deviation from the specification.
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SECTION- B

Clause AA

Pre-Qualification Requirements (PQR) of Bidders for 24V DC charger system:

a) The bidder should be a reputed manufacturer who have been in the field of 
manufacturing DC Chargers for not less than 10 years and have designed, 
engineered, manufactured and supplied 24V DC Chargers which are equal to or 
superior than specification provided in this document, to atleast two nuclear / 
thermal power units which are in successful commercial operation for at least 2 
years under similar condition as specified in this document. Supporting 
documents like PO copies, performance certificates issued by user, MOM for 
commissioning and handing over of system etc should be provided.

b) Original Equipment Manufacturers (OEM) based outside India, who are 
submitting offer for this tender, shall have authorized representatives in India for 
support related to Documentation, technical support, troubleshooting, Erection, 
Commissioning & any other co-ordination work. Letter from OEM detailing Indian 
representative organization details should be provided.

c) OEM to furnish an undertaking letter that in case of change in Indian 
representative / agent, OEM shall continue to support the supplies made through 
this tender.

d) BHEL shall issue call for service / commissioning with maximum 15 days’ notice. 
Bidder to submit undertaking letter for agreeing to visit project sites within above 
notice period.
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SECTION- B 

Clause - BB 

Along with the documents related to PQR above, following details shall 
also be included in the Offer: 

1. Technical literature / datasheets of offered System (as per technical specification 
Section – C & D) to be submitted.

2. Submit List of Projects for which offered system is supplied, commissioned and 
working satisfactorily for more than 2 years (as per PQR requirements).

3. Name & registered address of the Indian branch office or Indian representative for 
support of E&C and after sales service with Organization chart. 

4. Bidder shall have facility in India for Engineering activities, preparation of 
Documents, trouble shooting and commissioning of the system.  Documents 
substantiating these to be submitted. 

5. If Bidder is not Original Equipment Manufacturer (OEM), then Bidder to include 
Authorization letter from OEM for Design, Engineering, Manufacture, Testing, 
supply, Erection, Commissioning and Servicing of the offered System. This 
Authorization letter provided by OEM to Bidder shall indicate the Type and Duration 
of Validity of the agreement. 

Important note: All bidders, irrespective of being already registered/approved by 
BHEL/NPCIL, should furnish all documents mentioned in Section-B failing which 
their offer is liable to be rejected.
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1. SCOPE_OF_SUPPLY 
A) Main item supplies shall consist of following: 

      
Sl no Description of Item Quantity for  

KAPP unit 3&4 
Quantity for
RAPP unit 7&8 

1 Float cum Boost Main charger of 625Amp 4nos 4nos
2 Standby Boost charger of 625Amp  2nos 2nos
3 DCDB 4nos 4nos 
4 Switch Fuse Unit 4nos 4nos 
5 BHMS system 4nos 4nos 
6 ETHERNET MODBUS connectivity to DCS 

(incl all items required) 
6nos 6nos 

7 Erection supervision, commissioning, site 
testing and handing over 

2sets* 2sets* 

   * Each set consisting of 2 nos of main charger and 1 no of standby charger                             
 B) Mandatory spares: The Spares are to be supplied as below separately for each project: 

a) 10% of the plug-in sub assemblies/units or at least one unit, whichever is more. 
b) 10% of the components like thyristors/transistors not mounted on the sub assemblies/units 

 or at least one component whichever is more. 
Complete BOM of all system mentioned above & mandatory spares BOM derived from it 

should be provided.
The bidder shall provide unit rate of each main item like main charger, standby 

charger, DCDB, Switch Fuse unit, BHMS System, Erection supervision & commissioning 
charges in price bid. Unit rate of each item of mandatory spares must be provided in price 
bid.

2. Training:
4 Nos. of NPCIL engineers shall be trained at supplier's works for operation and maintenance. 
To & fro conveyance charges, boarding & lodging charges will be borne by the NPCIL.
Training charges, if any, shall be mentioned in the offer. If training is free, the same shall also 
be mentioned in the offer clearly. 

3. Documents to be submitted: 

  3.1 Following documents shall be furnished to BHEL as a minimum, apart from any other  
        documents required to be submitted as called elsewhere in the specification. 

  3.2 Along with the Technical offer: For technical evaluation, vendor must send one (01) set of 
 the following documents in hard copy.      

       01.  Single line diagram, Circuit diagrams, schematic drawing  
   02.  GA drawings, weight, outline dimension 

       03.  Fault co-ordination details
       05.  Technical write-up / Technical literature / Catalog of each major component 
       06.  Wiring diagram/interconnecting arrangement details 
       07.  Complete Bill of Material with make  & Model 

    08.  Clause-wise compliance/deviation list, clearly indicating compliance/deviation to all the 
      clauses mentioned in this specification  

NOTE: - Later no explanation on noncompliance or deviation, stated or observed, shall  be 
acceptable. Incomplete offers (without documents / not relevant documents as mentioned above) 
will be technically rejected without any notice. 
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TECHNICAL SPECIFICATIONS OF 24V DC CHARGER 
(MAIN AND STANDBY CHARGER) 









 (SBC)







Sl.No.    Charging Mode    26VDC SBC   
 i)    Initial (ill 3.1 VPC    40.3V   
 ii)    Float @ 2.2 VPC    28.6V   

 iii)   
 Boost @ 2.4 VPC   
             @2.7SVPC   

 a)  31.2V   
 b)   3S.75V 

 iv)    Equalizing @ 2.3 VPC    29.9V   
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6.8 CONSTRUCTION:
6.8.1 Rectifiers and Thyristors:
Rectifiers shall be of mono-crystalline type silicon, capable of continuous output at specified
voltages. It shall have high power efficiency and shall be equipped with voltage on AC side 
of rectifier control. The rectifier shall be 12 pulse, thyristor based.
HRC fuses shall be provided with trip indication along with potential free annunciation
Contacts.
The silicon rectifiers or thyristors bank shall be natural air cooled.
The rectifiers or thyristors shall be protected against over voltages due to chopping surges 
and hole-storage with the aid of snubbers.

6.8.2 Transformers:
The transformer shall be natural air cooled dry type. The transformer design shall take care 
of abnormal stresses due to external short circuits. The rating of the transformer shall 
correspond to the rating of the rectifier considering all the losses. The transformer may have 
full capacity primary tap at a suitable percentage of its nominal voltage to produce D.C. 
voltage to equalize charge the batteries. The transformers shall be noise free. Class of 
insulation of transformer shall be class H. Temperature rise of the transformer shall not be 
more than 90deg C. The transformer shall be designed, manufactured & tested as per latest 
issue of IS-1117l.

6.8.3 Dimensions:
The overall dimension of each charger including DCDB shall be within 2400mm width x 800 
mm depth x 2300 mm height
The overall dimension of each switch fuse unit shall be within 800 mm width x 500mm depth 
x 1500mm height considering the bending radius of cables to be terminated.

6.8.4 Printed Circuit Boards:
All small electrical and electronic components shall be wired on PCBs. The PCBs shall be 
segregated in the form of cards according to function/system and shall have printed name for 
function of PCB on both sides. PCBs shall be mounted in such a way that all components 
along with LED indication and potentiometers are visible / accessible for easy replacement and 
maintenance. PCB housing shall be provided with suitable guides so, that only insertion of 
correct PCB in right manner is possible. The PCBs shall be stacked properly within cubicles. 

Double sided PCBs of glass epoxy based, copper laminated type shall be used with high 
quality soldering and shall be suitably enamel coated for protection against moisture and dust 
to ensure longer life. The PCB shall be designed to meet the requirement specified in NPC 
specification PPE-I443 (To be issued to the successful bidder) All PCBs shall be housed in 
semi draw out modular construction

6.8.5 Housing and Foundation:
The DCPS cabinet shall be fabricated from cold rolled steel sheets having a minimum
thickness of 1.6mm. It shall be bidder’s responsibility to select suitable sheet thickness 
(especially for load bearing doors) to avoid any slagging or bending. Fabrication and design 
of the enclosure shall be such as to make the complete assembly rigid; self supporting and 
free from magnetic vibration, twist and Weave. Enclosure shall be indoor type, floor 
mounting, suitable for forced air cooling and shall be completely dust and vermin proof. All 
steel parts including walls, doors and roof shall be adequately supported and stiffened to 
prevent flexing. All removable panels supplied for access to die interior of the housing shall 
be equipped with suitable captive fastenings and shall be of a size that can be conveniently 
handled by one man.
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Enclosure shall conform to protection class of IP-41. Panels shall be provided with removable 
lifting hooks on the top for handling. Suitable base channels (ISMC) of 100mm height shall be 
provided for anchoring to the floor. DCPS shall be suitable for top cable entry.

6.8.6 Ground Bus
Safety Ground Bus Bar
A safety ground bus bar of bare copper with 150 sq. mm minimum cross section shall be 
provided to run along the panel at the bottom. Bus bar shall be permanently brazed to the sheet 
steel frame work. All sub assemblies and non current carrying metal parts like doors etc shall 
be connected to this safety ground bus bar. Bus bar shall be accessible at both ends for 
connection to the station ground system. A crimp type copper lug of size 4 /0 AWG shall be
provided at the end of safety ground bus bar. The safety ground bus bar shall have tapped 
holes at regular intervals along its length to enable cable termination of grounding wires from 
individual devices. A 15mm diameter hole is to be provided at each end of the bus bar. All 
metallic cases / modules shall be connected to the electrical earth by independent copper wire 
of size not less than 4 sq. mm. The colour of grounding wires shall be green. Grounding wires 
shall be connected on devices With suitable clamps and soldering is not permitted. 
Signal Ground Bus Bar
Each cabinet shall be provided with 25mm x 6mm thick electrolytic copper bus bar 
conforming to IS-1897. The bus bar shall be of Electrolytic Tough Pitch (ETP) or Fire Refined 
High Conductivity (FRHC) grade. The signal ground bus bar shall have holes drilled at regular 
intervals to terminate the signal ground wire. The safety ground bus bar shall be suitably 
isolated from the main frame. Necessary terminal clamps and connectors for this purpose shall 
be in the scope of supplier.

6.8.7 Enclosure ventilation and illumination:
Enclosure shall be fan cooled, for better heat dissipation and to allow a reduced size of
cubicles. Arrangement shall be provided to circulate the air homogeneously throughout
the compartment. Louvers provided for ventilation shall be located in the compartment doors
and bolt-on panels. The louvers shall be suitably screened or fitted to prevent entrance of
vermin etc. Fan failure alarm and indication shall be provided for monitoring the healthiness of 
fans. Flapper circuit design shall not be used for monitoring of fan failure. The DCPS shall be 
able to operate satisfactorily even after failure of cooling fan for about 8 hrs on full load. All 
the materials used for construction shall be such that they will not independently support
combustion. Round compact fluorescent lamp of 20 watts, 240V AC, I Ph shall be provided 
with door switch. Thermostatically controlled Space heater and 3pin 5A receptacle with plug 
shall be provided in each charger panel.

6.8.8 Cabling (APPLICABLE FOR BOTH MAIN & STANDBY CHARGER):
6.8.8.1 Cable supports and arrangements:
Cable entry shall be from top. Suitable termination arrangements and support shall be provided 
inside the DCPS. Suitable termination arrangements shall be provided including cable lugs, 
glands and supports inside the DCPS. The cable lugs shall be of the crimping type. All internal 
power wiring shall have crimped lug termination. 

6.8.8.2 Bus Bars:
Hylum bariers shall be provided between bus bars of opposite polarity. Adequate space shall 
be given for maintenance. Cu Bus Bar of suitable rating for connecting Charger to DCDB 
shall be provided ensuring negligible voltage drop.
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8.5.2 Commissioning Checks
a. Each wire shall be traced by continuity tests and it should be made sure that the wiring is as 
per relevant drawings. All interconnection between panels / equipment shall be similarly 
checked.
b. All the wired terminals shall be meggered to earth.
c. Megger test between bus bars and bus bars to earth.
d. Settings of relays, MCCBs, other alarms tripping devices and interlocks as per scheme.
e. Functional checking of all control circuits including float, equalise and boost conditions, 
metering and relay circuits.
f. Insulation resistance test of all circuits.
g. Measurement of voltage regulation.
h. No load current and voltage (AC) and voltage and current (both AC. and DC.) at different 
loads.
i. Measurement of harmonics injected in to the system for different loading conditions.
j. Measurements of output voltage ripple contents.
k. Checking of battery current limit setting and verification of rectifier control circuitry under 
various conditions of operation.
l. Test for diode voltage regulator operation.
m. Priority logic test on integrated set of DCPS for transfer of standby to main DCPS.
n. All interlocks and sequence operation of circuits such as indications on front panel, alarms 
and trips shall be shown.
o. Functional tests on rectifiers control circuitry.    

9.0 PACKING AND SHIPMENT:
The DCPS shall be so packed as not to suffer deterioration damage or breakage during
shipment. Packing should be such that the ingress of moisture, dirt and other foreign material 
can be avoided. Packing method shall be adequate to withstand a period in transit for more 
two months and storage at site under tropical climate for minimum period of one year without
suffering any damage or deterioration. Each package shall be properly labeled to indicate the 
type and quantity of material it contains, purchase order number, dimensions, weight and any 
other necessary data to identify the equipment and relate it to the contract. All bolts, nuts, 
plates, and other small parts shall be shipped in separate boxes. All projecting connections 
shall be adequately blocked and protected to prevent damage during shipment. The packing 
of panel may preferably be done using suitable thickness of plywood

10.0 INFORMATION REQUIRED WITH THE BID
The bidders shall submit all supporting information and technical data/drawings requested in 
this specification to permit the evaluating engineer to make a detailed comparison and 
evaluation of the tenders without the need of the request for further information from the 
bidder.
Bids which are not consisting of the essential information as mentioned below will not be 
considered.
1. Annexure-A gives the formats for submission of the technical bid. These annexure shall be 
filled in fully and shall make the essential part of the proposal of the bidders.
2. The bidder shall submit a brief list of work executed by him to standards and requirements 
specified in the tender document.
3. The supplier must state the mode of transportation whether by rail of by truck, and what 
measures will be taken to ensure that the equipment will not be damaged in transit.
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ANNEXURE-A

TECHNICAL COMPLIANCE SHEET FOR 
CHARGER TO BE FILLED BY 

PARTICIPATING VENDORS AND 
SUBMITTED ALONG WITH TECHNICAL BID















    

ANNEXURE-B

QAP FOR CHARGER 
 
 

(The QAP is subject to approval)





















    

ANNEXURE-C 
 

LIST OF ALARMS AND INDICATORS 
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ANNEXURE-D

BLOCK DIAGRAM OF CHARGER 
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ANNEXURE-E

FEEDER LOAD LIST AND BATTERY SIZING



Fee
der 
no

Feeder Description Identification 
Code

Feeder 
Load in 
Amps

MCB
rating in 

Amps

Fuse 
rating in 

Amps

Suitable 
Cable

64000-PL-41
64000-PL-42
64000-PL-43
64000-PL-44

3 64000-PL-45 10 16 20 2C X 70
64000-PL-01
64000-PL-02
64000-PL-03
64000-PL-04
64000-PL-05
64000-PL-06
64000-PL-07
64000-PL-08
64000-PL-09
64000-PL-10
64000-PL-11
64000-PL-12
64000-PL-13
64000-PL-14
64000-PL-15
64000-PL-16
64000-PL-17
64000-PL-18
64000-PL-19
64000-PL-20
64000-PL-21
64000-PL-22
64000-PL-23
64000-PL-24

12 64000-PL-29 15 20 25 2C X 70
13 64000-PL-30 15 20 25 2C X 70

14 63 80 100
15 2 4 6

Total Load 425
489

10% of battery Ah 123
Charger rating (A) 612

SUMMARY OF NUMBER OF FEEDERS (MCB/FUSE)
S.No Rating Qty. USED SPARE TOTAL

1 4A/6A 1 1 2
3 16A/20A 1 1
4 20A/25A 2 1 3
6 40A/50A 8 2 10
7 50A/60A 2 1 3
7 80A/100A 1 1 2
8 TOTAL 15 7 20

PROJECT: KAPP 3 & 4 (TG & BOP C&I)
24V DC CHARGER/Load List

CUSTOMER LOADS

2C X 70

2C X 70

2C X 70

2C X 70

2C X 70

2C X 70

2C X 70

40

40

40

40

40

50

5 40

40

Note: The above feeders mentioned for the DCDB-1 of charger-1. DCDB-2 and DCDB-1 are identical.

30

30

4

40

9

10

50

50

Total load Incl 15% design margin

1 40 50 60 2C X 70

2 50 60 2C X 7040

2C X 70

6

7

8

30

30

30

30

30

30

50

50

50

50

50

11



HBL BUI* EXIDE

Minimum voltage at Battery bank after discharge for 1 hour            C=(A+B)
1.75 1.75 1.75
13 13 13
13 13 13

1.66 1.67 1.67
1.25 1.25 1.25

1 1 1
1.207 1.207 1.207

1225 1232 1232

1 13
2 2.2
3 28.6
4 165
5 425
6 240
7 0.0762
8 0.0823
9 11.541
10 3
11 3.847

Voltage drop from charger to DCDB
1 0

1 20
2 0 - 15
3 40
4 70
5 0.27
6 0.297
7 0.475
10 1
11 0.475

4.322
24.278

Note:- 
1.  The cable conductor resistance are taken as per IS:8130-1984,Table 2 for stranded Al conductor, Class 2,Annexure-A.
2. 1C 630Sqmm cable envisaged between battery to charger. Two runs will be used as +ve cable and onother two as -ve.

3. Design margin of 1 is considered in battery sizing as 15% margin is already considered in load.

Panel Load Current range (Amps)   
Max Load current considered (Amps)                                                   (L)

Number of runs per pole                                                                        (P)

MAKE OF BATTERY
RATED LOAD (Amps)
Permissible Voltage variation at Panels in volts                               (A)
Allowed Voltage drop from Battery to DCDB to DCS panels :         (B)

End cell voltage 'ECV' after discharge for 1 hour in Volts per cell    (D)

Voltage available at panel on Full Load in Float Mode

* M/s BUI is acquired byM/s Union Batteries

489

Temperature correction factor                                                          (J)

Voltage Drop for "I" runs of cable (Volts) (J) = H/I

Number of cells                                                                                   (A)
Float Voltage per cell 2.2 V                                                                 (B)
Float mode Voltage at Battery Charger                                               (C) = A x B
Distance from Battery to Charger in mtrs                                           (D)
Load Current   (Amps)                                                                         (E)
Size of Cable from Battery to Charger (Sqmm bare COPPER)
Resistance of cable at 20 deg.C in Ohms/Km                                    (F)
Resistance of cable at 40 deg.C in Ohms/Km                                  (G) = F/0.926  

Size of Cable from DCDB to Panels (Sqmm bare copper)
Resistance of cable at 20 deg.C (Ohms/Km)                                       (M)

Voltage Drop for "I" runs of cable (Volts)                                               (Q) = O/P

charger to DCDB connected by solid Cu bus bar                                 (Z)

Total Voltage drop (Battery to Charger to DCDB to Panels)   = J+Z+Q

Voltage drop from DCDB to DCS Panels
Distance from DCDB to Panels (mtrs)                                                 (K)

Voltage drop in Cable per run (Volts)                                                   (H)=(ExGx2D)/1000
Number of runs of cable per pole                                                          (I)

Resistance of cable at 45 deg.C (Ohms/Km)                                       (N) = M / 0.909
Voltage drop in Cable (Volts)                                                                 (O) =(2KxLxN)/1000

Considering K-factor, Ageing factor, Design margin & TCF Required Ah 
= RATED LOAD x G x H x I x J

3. 2C 35 Sqmm cable envisaged between charger to panels. One core will be used as +ve cable and another as -ve

CABLE SIZE CALCULATION
Voltage drop from Battery to Charger to DCDB

BATTERY SIZING:

Number of cells considered for providing 26V DC voltage

18 - 36 V
4.75
22.75

Number of cells required                                                                   F= (C /D)

Ageing factor                                                                                     (H)
Design margin     #                                                                            (I)

K-factor                                                                                             (G)

Note: Battery sizing and cable sizing shown above are on for reference of charger vendors
and these are not in scope of supply of this tender.
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TECHNICAL COMPLIANCE SHEET FOR 
DCDB TO BE FILLED BY PARTICIPATING 
VENDORS AND SUBMITTED ALONG WITH 

TECHNICAL BID













    

ANNEXURE-

QAP FOR DCDB 
 
 

(The QAP is subject to approval)





















PROJECTS  : KAPP UNIT 3 & 4  2X700MWe (TISCS Package) 
RAPP UNIT  &   2X700MWe (TISCS Package)

    CUSTOMER    :  M/s. NPCIL, MUMBAI 

TECHNICAL SPECIFICATION

FOR
220V DC POWER SUPPLY SYSTEM

Certain standards are removed. Such standards are striked off in
this revised document in RED









SECTION- B 

Clause - BB 

Along with the documents related to PQR above, following details shall 
also be included in the Offer: 

1. Technical literature / datasheets of offered System (as per technical specification 
Section – C & D) to be submitted.

2. Submit List of Projects for which offered system is supplied, commissioned and 
working satisfactorily for more than 2 years (as per PQR requirements).

3. Name & registered address of the Indian branch office or Indian representative for 
support of E&C and after sales service with Organization chart. 

4. Bidder shall have facility in India for Engineering activities, preparation of 
Documents, trouble shooting and commissioning of the system.  Documents 
substantiating these to be submitted. 

5. If Bidder is not Original Equipment Manufacturer (OEM), then Bidder to include 
Authorization letter from OEM for Design, Engineering, Manufacture, Testing, 
supply, Erection, Commissioning and Servicing of the offered System. This 
Authorization letter provided by OEM to Bidder shall indicate the Type and Duration 
of Validity of the agreement. 

Important note: All bidders, irrespective of being already registered/approved by 
BHEL/NPCIL, should furnish all documents mentioned in Section-B failing which 
their offer is liable to be rejected.



SECTION-C 

SCOPE OF SUPPLY 
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1. SCOPE_OF_SUPPLY 
A) Main item supplies shall consist of following: 

      
Sl no Description of Item Quantity for  

KAPP unit 3&4 
Quantity for
RAPP unit 7&8 

1 Float cum Boost Main charger (90Amps) 4nos 4nos
2 DCDB 4nos 4nos 
3 BHMS system 4nos 4nos 
4 ETHERNET MODBUS connectivity to DCS 

(incl all items required) 
4nos 4nos 

5 Erection supervision, commissioning, site 
testing and handing over 

4sets 4sets 

                                
 B) Mandatory spares: The Spares are to be supplied as below separately for each project: 

a) 10% of the plug-in sub assemblies/units or at least one unit, whichever is more. 
b) 10% of the components like thyristors/transistors not mounted on the sub assemblies 

/units or at least one component whichever is more. 
The vendor shall give a list of spares with the offer based on the above.

The bidder shall provide unit rate of each main item like main charger, standby 
charger, DCDB, Switch Fuse unit, BHMS System, Erection supervision & commissioning 
charges in price bid. Unit rate of each item of mandatory spares must be provided in price 
bid.

2. Training:
4 Nos. of NPCIL engineers shall be trained at supplier's works for operation and maintenance. 
To & fro conveyance charges, boarding & lodging charges will be borne by the NPCIL.
Training charges, if any, shall be mentioned in the offer. If training is free, the same shall also 
be mentioned in the offer clearly. 

3. Documents to be submitted: 

  3.1 Following documents shall be furnished to BHEL as a minimum, apart from any other  
        documents required to be submitted as called elsewhere in the specification. 

  3.2 Along with the Technical offer: For technical evaluation, vendor must send one (01) set of 
 the following documents in hard copy.      

       01.  Single line diagram, Circuit diagrams, schematic drawing  
   02.  GA drawings, weight, outline dimension 

       03.  Fault co-ordination details
       05.  Technical write-up / Technical literature / Catalog of each major component 
       06.  Wiring diagram/interconnecting arrangement details 
       07.  Complete Bill of Material with make  & Model 

    08.  Clause-wise compliance/deviation list, clearly indicating compliance/deviation to all the 
      clauses mentioned in this specification

NOTE: - Later no explanation on noncompliance or deviation, stated or observed, may be 
acceptable. Incomplete offers (without documents / not relevant documents as mentioned above) 
will be technically rejected without any notice.  
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6.8 CONSTRUCTION:
6.8.1 Rectifiers and Thyristors:
Rectifiers shall be of mono-crystalline type silicon, capable of continuous output at specified
voltages. It shall have high power efficiency and shall be equipped with voltage on AC side 
of rectifier control. The rectifier shall be 12 pulse, thyristor based.
HRC fuses shall be provided with trip indication along with potential free annunciation
Contacts.
The silicon rectifiers or thyristors bank shall be natural air cooled. The rectifiers or thyristors
shall be protected against over voltages due to chopping surges and hole-storage with the aid 
of snubbers.

6.8.2 Transformers:
The transformer shall be natural air cooled dry type. The transformer design shall take care 
of abnormal stresses due to external short circuits. The rating of the transformer shall 
correspond to the rating of the rectifier considering all the losses. The transformer may have 
full capacity primary tap at a suitable percentage of its nominal voltage to produce D.C. 
voltage to equalize charge the batteries. The transformers shall be noise free. Class of 
insulation of transformer shall be class H. Temperature rise of the transformer shall not be 
more than 90deg C. The transformer shall be designed, manufactured & tested as per latest 
issue of IS-1117l.

6.8.3 Dimensions:
The overall dimension of each charger including DCDB shall be within 2400mm width x 800 
mm depth x 2300 mm height

6.8.4 Printed Circuit Boards:
All small electrical and electronic components shall be wired on PCBs. The PCBs shall be 
segregated in the form of cards according to function/system and shall have printed name for 
function of PCB on both sides. PCBs shall be mounted in such a way that all components 
along with LED indication and potentiometers are visible / accessible for easy replacement and 
maintenance. PCB housing shall be provided with suitable guides so, that only insertion of 
correct PCB in right manner is possible. The PCBs shall be stacked properly within cubicles. 

Double sided PCBs of glass epoxy based, copper laminated type shall be used with high 
quality soldering and shall be suitably enamel coated for protection against moisture and dust 
to ensure longer life. The PCB shall be designed to meet the requirement specified in NPC 
specification PPE-I443 (To be issued to the successful bidder) All PCBs shall be housed in 
semi draw out modular construction

6.8.5 Housing and Foundation:
The DCPS cabinet shall be fabricated from cold rolled steel sheets having a minimum
thickness of 1.6mm. It shall be bidder’s responsibility to select suitable sheet thickness 
(especially for load bearing doors) to avoid any slagging or bending. Fabrication and design 
of the enclosure shall be such as to make the complete assembly rigid; self supporting and 
free from magnetic vibration, twist and Weave.
Enclosure shall be indoor type, floor mounting, suitable for forced air cooling and shall be 
completely dust and vermin proof. All steel parts including walls, doors and roof shall be 
adequately supported and stiffened to prevent flexing. All removable panels supplied for 
access to die interior of the housing shall be equipped with suitable captive fastenings and 
shall be of a size that can be conveniently handled by one man.
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Enclosure shall conform to protection class of IP-41. Panels shall be provided with removable 
lifting hooks on the top for handling. Suitable base channels (ISMC) of 100mm height shall be 
provided for anchoring to the floor. DCPS shall be suitable for top cable entry.

6.8.6 Ground Bus
Safety Ground Bus Bar
A safety ground bus bar of bare copper with 150 sq. mm minimum cross section shall be 
provided to run along the panel at the bottom. Bus bar shall be permanently brazed to the sheet 
steel frame work. All sub assemblies and non current carrying metal parts like doors etc shall 
be connected to this safety ground bus bar. Bus bar shall be accessible at both ends for 
connection to the station ground system. A crimp type copper lug of size 4 /0 AWG shall be
provided at the end of safety ground bus bar. The safety ground bus bar shall have tapped 
holes at regular intervals along its length to enable cable termination of grounding wires from 
individual devices. A 15mm diameter hole is to be provided at each end of the bus bar. All 
metallic cases / modules shall be connected to the electrical earth by independent copper wire 
of size not less than 4 sq. mm. The colour of grounding wires shall be green. Grounding wires 
shall be connected on devices With suitable clamps and soldering is not permitted. 
Signal Ground Bus Bar
Each cabinet shall be provided with 25mm x 6mm thick electrolytic copper bus bar 
conforming to IS-1897. The bus bar shall be of Electrolytic Tough Pitch (ETP) or Fire Refined 
High Conductivity (FRHC) grade. The signal ground bus bar shall have holes drilled at regular 
intervals to terminate the signal ground wire. The safety ground bus bar shall be suitably 
isolated from the main frame. Necessary terminal clamps and connectors for this purpose shall
be in the scope of supplier.

6.8.7 Enclosure ventilation and illumination:
Enclosure shall be fan cooled, for better heat dissipation and to allow a reduced size of
cubicles. Arrangement shall be provided to circulate the air homogeneously throughout
the compartment. Louvers provided for ventilation shall be located in the compartment doors
and bolt-on panels. The louvers shall be suitably screened or fitted to prevent entrance of
vermin etc. Fan failure alarm and indication shall be provided for monitoring the healthiness of 
fans. Flapper circuit design shall not be used for monitoring of fan failure. The DCPS shall be 
able to operate satisfactorily even after failure of cooling fan for about 8 hrs on full load. All 
the materials used for construction shall be such that they will not independently support 
combustion. Round compact fluorescent lamp of 20 watts, 240V AC, I Ph shall be provided 
with door switch. Thermostatically controlled space heater and 3pin 5A receptacle with plug 
shall be provided in each charger panel.

6.8.8 Cabling:
6.8.8.1 Cable supports and arrangements:
Cable entry shall be from top. Suitable termination arrangements and support shall be provided 
inside the DCPS. Suitable termination arrangements shall be provided including cable lugs, 
glands and supports inside the DCPS. The cable lugs shall be of the crimping type. All internal 
power wiring shall have crimped lug termination. 

6.8.8.2 Bus Bars:
Hylum bariers shall be provided between bus bars of opposite polarity. Adequate space shall 
be given for maintenance. Cu Bus Bar of suitable rating for connecting Charger to DCDB 
shall be provided ensuring negligible voltage drop.
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8.5.2 Commissioning Checks
a. Each wire shall be traced by continuity tests and it should be made sure that the wiring is as 
per relevant drawings. All interconnection between panels / equipment shall be similarly 
checked.
b. All the wired terminals shall be meggered to earth.
c. Megger test between bus bars and bus bars to earth.
d. Settings of relays, MCCBs, other alarms tripping devices and interlocks as per scheme.
e. Functional checking of all control circuits including float, equalise and boost conditions, 
metering and relay circuits.
f. Insulation resistance test of all circuits.
g. Measurement of voltage regulation.
h. No load current and voltage (AC) and voltage and current (both AC. and DC.) at different 
loads.
i. Measurement of harmonics injected in to the system for different loading conditions.
j. Measurements of output voltage ripple contents.
k. Checking of battery current limit setting and verification of rectifier control circuitry under 
various conditions of operation.
l. Test for diode voltage regulator operation.
m. N/A.
n. All interlocks and sequence operation of circuits such as indications on front panel, alarms 
and trips shall be shown.
o. Functional tests on rectifiers control circuitry.    

9.0 PACKING AND SHIPMENT:
The DCPS shall be so packed as not to suffer deterioration damage or breakage during
shipment. Packing should be such that the ingress of moisture, dirt and other foreign material 
can be avoided. Packing method shall be adequate to withstand a period in transit for more 
two months and storage at site under tropical climate for minimum period of one year without 
suffering any damage or deterioration. Each package shall be properly labeled to indicate the 
type and quantity of material it contains, purchase order number, dimensions, weight and any 
other necessary data to identify the equipment and relate it to the contract. All bolts, nuts, 
plates, and other small parts shall be shipped in separate boxes. All projecting connections 
shall be adequately blocked and protected to prevent damage during shipment. The packing 
of panel shall preferably be done using suitable thickness of plywood.

10.0 INFORMATION REQUIRED WITH THE BID
The bidders shall submit all supporting information and technical data/drawings requested in 
this specification to permit the evaluating engineer to make a detailed comparison and 
evaluation of the tenders without the need of the request for further information from the 
bidder.
Bids which are not consisting of the essential information as mentioned below will not be 
considered.
1. Annexure-A gives the formats for submission of the technical bid. These annexure shall be 
filled in fully and shall make the essential part of the proposal of the bidders.
2. The bidder shall submit a brief list of work executed by him to standards and requirements 
specified in the tender document.
3. The supplier must state the mode of transportation whether by rail of by truck, and what 
measures will be taken to ensure that the equipment will not be damaged in transit.
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ANNEXURE-A

TECHNICAL COMPLIANCE SHEET FOR 
CHARGER TO BE FILLED BY 

PARTICIPATING VENDORS AND 
SUBMITTED ALONG WITH TECHNICAL BID















ANNEXURE-B

QAP FOR CHARGER 
 
 

(The QAP is subject to approval)





















ANNEXURE-C 
 

LIST OF ALARMS AND INDICATORS 
 
 
 
 
 
 
 
 







ANNEXURE-D 
 

BLOCK DIAGRAM OF CHARGER 
 
 
 
 
 
 
 
 





ANNEXURE-E

FEEDER LOAD LIST AND BATTERY SIZING



Feeder
no Feeder Description Identification

Code
Feeder Load 

in Amps

MCB
rating in 

Amps

Fuse
rating in 

Amps

Suitable
Cable

1 64111-PL-01 64000-PL-41 20 25 32 2C X 35
2 64111-PL-02 64000-PL-42 20 25 32
3 64111-PL-05 64000-PL-43 20 25 32 2C X 35
4 TSC 10

70
81

10% of battery Ah 18
Charger rating (A) 88

SUMMARY OF NUMBER OF FEEDERS (MCB/FUSE)
S.No Rating Qty. USED SPARE TOTAL

1 25A/32A 3 1 4
TOTAL 3 1 4

HBL BUI EXIDE

Minimum voltage at Battery bank after discharge for 1 hour            C=(A+B)
1.75 1.75 1.75
110 110 110

Number of cells considered (each with nominal voltage of 2V) 110 110 110
1.66 1.67 1.67
1.25 1.25 1.25

1 1 1
1.0989 1.0989 1.207

160 161 176Considering K-factor, Ageing factor, Design margin & TCF 
Required AH = RATED LOAD x G x H x I x J

PROJECT: KAPP 3 & 4 (TG & BOP C&I)
220V DC CHARGER/Load List

Permissible Voltage variation at Panels in volts                               (A)
Allowed Voltage drop from Battery to DCDB to DCS panels :         (B)

Total load including 15% design margin

Note: The above feeders mentioned for the DCDB-1 of charger-1 of unit-3. DCDB-2 of charger-2 for unit-3 is 
identical.

BATTERY SIZING:
MAKE OF BATTERY

RATED LOAD 70
176 - 242 V

16

Total Load including spare margin

192

K-factor
Ageing factor
Design margin

End cell voltage 'ECV' after discharge for 1 hour in Volts per cell    (D)
Number of cells required                                                                   F= (C /D)

Temperature correction factor



1 110
2 2
3 220
4 165
5 70
6 70
7 0.27
8 0.2916
9 6.735

10 1
11 6.735

1 20
2 0 - 20
3 20
4 70
5 0.27
6 0.297
7 0.238

10 1
11 0.238

6.973
219.762

* M/s BUI is acquired by M/s Union Batteries

Note:-
1.  The cable conductor resistance are taken as per IS:8130-1984,Table 2 for stranded Al conductor, Class 2,Annex-A.
2. 1C 630Sqmm cable envisaged between battery to charger. One runs will be used as +ve cable and one as -ve.
3. 2C 35 Sqmm cable envisaged between charger to panels. One core will be used as +ve cable and another as -ve
4. Temperature correction factor of 1.0989 Is considered as per IS-1651 for lead acid tubular batteries

Resistance of cable at 20 deg.C in Ohms/Km                                    (F)

CABLE SIZE CALCULATION
Voltage drop from Battery to Charger
Number of cells                                                                                   (A)
Float Voltage per cell  (B)
Float mode Voltage at Battery Charger                                               (C) = A x B
Distance from Battery to Charger in mtrs                                           (D)
Load Current   (Amps)                                                                         (E)
Size of Cable from Battery to Charger (Sqmm bare COPPER)

Resistance of cable at 40 deg.C in Ohms/Km                            (G) = F/0.926
Voltage drop in Cable per run (Volts)                                            (H)=(ExGx2D)/1000
Number of runs of cable per pole                                                          (I)
Voltage Drop for "I" runs of cable (Volts) (J) = H/I

Voltage available at panel on Full Load in Float Mode = C - Q

Voltage drop from DCDB to DCS Panels
Distance from DCDB to Panels (mtrs) (K)
Panel Load Current range (Amps)
Max Load current considered (Amps)  (L)
Size of Cable from DCDB to Panels (Sqmm bare COPPER)

Resistance of cable at 45 deg.C (Ohms/Km)   (N) = M / 0.909
Voltage drop in Cable (Volts)                                                   (O) =(2KxLxN)/1000
Number of runs per pole                                                                        (P)
Voltage Drop for "I" runs of cable (Volts) (Q) = O/P
Total Voltage drop (Battery to Charger to DCDB to Panels) = J+Q

Resistance of cable at 20 deg.C (Ohms/Km) (M)



ANNEXURE-F

TECHNICAL COMPLIANCE SHEET FOR 
DCDB TO BE FILLED BY PARTICIPATING 
VENDORS AND SUBMITTED ALONG WITH 

TECHNICAL BID













ANNEXURE-G

QAP FOR DCDB 
 
 

(The QAP is subject to approval)




















