
TWO PART BID - SUBMIT TECHNICAL AND PRICE BID IN SEPARATE SEALED COVERS

REQUEST FOR QUOTATION

NOTES:

1. This RFQ is governed by:

a) INSTRUCTIONS TO BIDDERS/SELLERS and GENERAL CONDITIONS OF CONTRACT FOR

PURCHASE available at http://edn.bhel.com (RFQ-PO Terms &
Conditions)
b) Any other specific Terms and Conditions mentioned.

2. Bidders / Representatives who would like to be present during opening of offers are required to

furnish authorization letter for the same.

* The HSN/SAC no mentioned against the line items in the RFQ are indicative only.

1.Please drop your offer before due date & time in the tender box named "FRIDAY" kept at the reception of BHEL-ESD, Electronic City Phase-1,

Bangalore.

2. Offers by e-mail are also accepted. Offers by email should contain separate files for PQC, techno-commercial and price bids. The offers by Email

shall be sent to "defnesdmm@bhel.in" specified in the RFQ with the subject ANK0000258_Due dt. 09.10.2020_FRIDAY_Network Switches

3. List of document enclosed along with RFQ:

a) RFQ-ANK0000258-Special Terms and Conditions

b) Pre-Qualification Criteria PQ-460-024 Rev.00.

c) Purchase Specification PS-460-188 Rev.00, PS-460-189 Rev.00 and PS-460-201 Rev.00

d) Commercial Terms ANNEXURE-A

e) ANK0000258 - Price bid format

f) ITB & GCC - Instructions to bidders & General Terms and conditions

g) Office Memorandum (F.No.6/18/2019-PPD) issued by Ministry of Finance and Annexure-X.

h) Public procurement (Preference to Make in India), Order 2017 dated 04.06.2020 issued by DPIIT

4. ADVANCE PAYMENT: BIDS SEEKING ADVANCE PAYMENT SHALL BE LIABLE FOR REJECTION.

5. PAYMENT TERMS AGAINST PROFORMA INVOICE ARE NOT ACCEPTABLE.

Sl No. Description Qty Unit Delivery qty Delivery Date

1 

DS0830006687  24 Port L2 Manageable POE Network Switch

* HSN/SAC : 9032

Certificate Of Conformance

Mil-Grade 24 Port L2 Manageable POE Network Switch
As Per Procurement
Specs Doc No.PS-460-188

23 
NO

23 

28.12.2020

2 

DS0830006695  24 Port L3 Manageable POE Network Switch

* HSN/SAC : 9032

Certificate Of Conformance

Mil-Grade 24 Port L3 Manageable POE Network Switch
As Per Procurement
Specs Doc No.PS-460-201

6 
NO

6 

28.12.2020

3 

DS0830006703  8 Port L2 Manageable POE Network Switch

* HSN/SAC : 9032

Certificate Of Conformance

Mil-Grade 8 Port L2 Manageable POE Network Switch
As Per Procurement
Specs Doc No.PS-460-189

24 
NO

24 

28.12.2020

4 

DS0830006851  8 Port L2 Manageable Switch-Type Test

* HSN/SAC : 9032

Certificate Of Conformance

1 
NO

1 

28.12.2020

MMI:PU:RF:003

BHARAT HEAVY ELECTRICALS LIMITED
Electronics Division

PB No. 2606, Mysore Road Bangalore - 560026
INDIA

For and On behalf of BHEL.

Ankita Reja
Contrl Eqpment - ESD

1 OF 2
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(address for communication) :
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NEW ENGG. BLDG

(for all correspondence)

Purchase Executive : Ankita Reja

Phone : 08025146134

Fax   : 

E-mail: ankitareja@bhel.in



TWO PART BID - SUBMIT TECHNICAL AND PRICE BID IN SEPARATE SEALED COVERS

REQUEST FOR QUOTATION

NOTES:

1. This RFQ is governed by:
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e) ANK0000258 - Price bid format
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Sl No. Description Qty Unit Delivery qty Delivery Date

Type Test for Mil-Grade 8 Port L2 Manageable POE
Network Switch As Per
Procurement Specs Doc No.PS-460-189

5 

DS0830006869  24 Port L2 Manageable Switch-Type Test

* HSN/SAC : 9032

Certificate Of Conformance

Type Test for Mil-Grade 24 Port L2 Manageable POE
Network Switch As Per
Procurement Specs Doc No.PS-460-188

1 
NO

1 

28.12.2020

Total Number of Items -          5 
--------------------------------------------------------------- -----------------------------------------------------------------

1. 

2. 
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RFQ No. ANK0000258_MIL GRADE 8/24 PORT L2/L3 MANAGEABLE POE NETWORK 

SWITCHES - SPECIAL INSTRUCTIONS 

1. The quotation is to be submitted in two parts “Techno-commercial bid” & “Price Bid” 

separately. Bid Shall Be Submitted As Per The Instruction Given In ITB & GCC - 

Instructions to bidders (Doc No.: BHEL:EDN:ITB-SHOP Rev03) & General Terms and 

conditions (Doc No: BHEL:EDN:GCC-SHOP Rev01). 

2. Please drop your offer before due date & time in the tender box named “FRIDAY” kept at 

the reception of BHEL-ESD, Electronic city, Bangalore. 

3. QUOTATIONS SHOULD BE SENT TO:  

BHEL-ESD, PLOT NO. #98, ELECTRONIC CITY PHASE 1, HOSUR ROAD, BANGALORE- 

560100. 

4. Offers by e-mail are also accepted. Offers by email should contain separate files for 

techno-commercial and price bids. The offers by Email shall be sent to Email ID 

defnesdmm@bhel.in with the subject ANK0000258_09.10.2020_Friday_Network 

Switches. 

5. Tender opening Time is 01:30 PM on the tender due date, Place: Tender opening room @ 

BHEL-ESD, Electronic city Phase-1, Bangalore. 

6. Bidder has to seal & sign each and every page/document of the RFQ. 

7. Please Quote Price Bid As Per Price Bid Format Enclosed. 

8. Please indicate the price both in figures and words clearly. 

9. Please Submit Unpriced Bid (Copy Of Price Bid After Hiding Price) Along With Technical 

Bid. 

10. Any deviations from or additions to the ITB & GCC - Instructions to bidders (Doc No : 

BHEL:EDN:ITB-SHOP Rev03) & General Terms and conditions (Doc No : 

BHEL:EDN:GCC-SHOP Rev01)require BHEL's express written consent. The general terms 

of business or sale of the bidder shall not apply to this tender. 

11. Non acceptance / deviations if any to the terms and conditions of the RFQ shall be 

clearly and explicitly mentioned in the offer, otherwise it will be treated that all the terms 

and conditions of the RFQ are accepted by the bidder in total. 

12. Details of design, development, fabrication/manufacture, assemble and testing shall be 

as per Para 1.3 of BHEL’s Purchase Specification Documents PS-460-188, PS-460-189 

and PS-460-201. 

13. Scope Of Work shall be as per Para 2 of BHEL’s Purchase Specification Documents PS-

460-188, PS-460-189 and PS-460-201 

a) The construction of the Mechanical Enclosure for Mil-Grade 24 Port Manageable POE 

Network Switches should be the same for L2 Type and L3 Type, as Type Test will be 

carried out only on 24 Port L2 Type Network Switch in addition to 8 Port L2 Type 

Network Switch. 

mailto:defnesdmm@bhel.in


b) The Circular RJ45 Cat6a POE Connectors and their mating Connectors to be provided 

for the 3 types Mil-Grade POE Network Switches (8 Port L2, 24 Port L2 and 24 Port L3) 

should be the same. 

c) The List of Deliverables and the schedule for their deliveries shall be as per Para 2.3(f) 

of the afore mentioned Purchase Specification documents. 

14. PSI is applicable and Vendor needs to give a PSI call along with the relevant TCs /Test 

Reports. 

15. Test Certificates, Warranty Certificate, COC, Packing List etc., have to be to be provided 

along with the supply. 

16. Vendor to provide Commissioning Support to BHEL at Site (onboard Naval Platform at 

Vishakhapatnam) during commissioning of the 1st System. 

17. Payment shall be made in 4 Stages, against delivery of each lot mentioned in the Para 

2.3(f) of the afore mentioned Purchase Specification documents. 

18. Unit prices to be provided for each of the items mentioned in list of deliverables. 

19. Overall L1 to be considered for Evaluation. 

20. TENDERED QTY IS NOT DIVISIBLE 

21. Bidder to furnish Compliance to Pre-Qualification Criteria PQ-460-024 Rev.00. 

22. Bidder to furnish compliance to Purchase Specifications PS-460-188 Rev.00, PS-460-

189 Rev.00 and PS-460-201 Rev.00 

23. Bidder to provide Warranty for 36 months from the date of supply as per cl. 11 of 

Purchase Specification PS-460-188 Rev.00, PS-460-189 Rev.00 and PS-460-201 

Rev.00. 

24. Data Sheets/Catalogues to be submitted along with the Technical offer. 

25. The Evaluation currency for this tender shall be in INR 

26. MSME Vendors may please get registered on BHEL RXIL Platform through Vendor Portal. 

27. Clause C.11(c) of Doc. No. BHEL:EDN:ITB-SHOP:Rev.03 Page No 1 & Clause K.11 of Doc. 

No. BHEL:EDN:ITB-SHOP:Rev.03 Page No 6 are Superseded by the following instruction:  

:" Tender will be finalized through hard copy Price bid opening ie., conventional 

method only. No Reverse Auction for the tender will be conducted . Hence please 

quote your competitive price in the price offer." 

28. Public Procurement (Preference to make in India ) order 2017 – No P-45021/2/2017-PP 

(BE-II) dtd 04.06.2020 by DPIIT and any subsequent  Orders issued by the Nodal 

Ministry, on preference to local content , the same shall be applicable even if issued after 

issue of this NIT, but before opening of price bid/s against this NIT. Any Indian Bidder 

intending to avail the benefits shall submit the requisite documents as per the aforesaid 

orders.  

Where any Ministry or department has its own policy for preference to local content 

approved by the cabinet after 01.01.2015, such policies will prevail over the provisions of 

this order. 



29. Restrictions under Rule (xi) of general Financial Rules 2017. Order No F.No/6/18/2019-

PPD dt 23.07.2020.  

Any Bider from a country which shares a land border with India will be eligible to bid in 

any procurement whether of goods, services (including consulatcy services and non 

consultancy services) or works (including turnkey projects) only if the bidders is 

registered with DPIIT. 

The Bidder shall mandatorily submit Declaration as mentioned below. The declaration to 

be submitted on Company Letter head duly signed and sealed by authorised signatory, 

for ascertaining the eligibility of offer in the tender.(Annex III of the above order) 

 “I have read the clause regarding restrictions on procurement from a bidder of a country 

which shares a land border with India; I certify that this bidder is not from such a 

country or, if from such a country, has been registered with the Competent Authority. I 

hereby certify that this bidder fulfils all requirements in this regard and is eligible to be 

considered.” (Where applicable, evidence of valid registration by the Competent Authority 

shall be attached)- refer Annex III of the above order. 

Refer Annexure-X for ‘Restrictions under Rule 144(Xi) of General Financial Rules, 2017 

amendment dt: 23.07.2020. 

 

 

30. Bidders to mandatorily provide confirmation/compliance for the under-mentioned terms: 

SL 
N
O. 

TERMS BHEL ACCEPTABLE TERM 
BIDDER’S 
CONFIRM

ATION 

REMARKS, 
if any 

01 Declaration 
of Local 
content 
(Refer Sl. No. 
25 of Special 
Instructions) 

Bidder to furnish the following details: 
(a) Percentage of local content:  ______________ 
(b) Details of the Location(s) at which the local value addition is 

made: 
_______________________________________________________ 

               _______________________________________________________   

02 Declaration 
to be 
mandatorily 
submitted 

by the 
Bidder, as a 
compliance 
to Rule 
144(xi) of 
GFR, 2017 
amendment 
dt 
23.07.2020 
issued by 
Ministry of 
Finance, 
Govt. of 
India. 

 “I have read the clause regarding restrictions on procurement from a 
bidder of a country which shares a land border with India; I certify that 
this bidder is not from such a country or, if from such a country, has 
been registered with the Competent Authority. I hereby certify that this 

bidder fulfils all requirements in this regard and is eligible to be 
considered.” 

 
(Refer Sl. No. 26 of Special Instructions). 
 
 

 



31. Following Documents are attached:- 

i. Pre-Qualification Criteria PQ-460-024 Rev.00. 

ii. Purchase Specification PS-460-188 Rev.00, PS-460-189 Rev.00 and PS-460-201 

Rev.00. 

iii. Commercial Terms ANNEXURE-A  

iv. ANK0000258- Price Bid Format  

v. ITB & GCC - Instructions to bidders & General Terms and conditions. 

vi. Office Memorandum (F.No.6/18/2019-PPD) issued by Ministry of Finance and 

Annexure-X. 

vii. Public procurement (Preference to Make in India), Order 2017 dated 04.06.2020 

issued by DPIIT 

32. Items should be delivered to: 

BHEL-ESD, Plot #98, 

Electronic City Phase 1, 

Hosur Road, Bangalore- 560100. 
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Pre-Qualification Criteria For 

Mil-Grade 8/24 Port L2/L3 Manageable POE Network Switch 

 

1.0 Pre-Qualification Criteria (PQC) 

The supplier shall necessarily meet the following conditions. 

Sl. No Particulars Supplier’s 

Confirmation (Y/N) 

1 The vendor shall have capability for the following: 

a) To Design, Develop, Fabricate/Manufacture Mechanical 

Enclosure for Naval Application 

b) Assemble Electronic Equipment inside the Mechanical 

Enclosure so designed 

c) Familiarity of CFD Analysis   

d) Design all the protections (for the Electronic Equipment) 

required for Naval Application 

e) Carryout all the required Internal Wiring 

f) Carry out Inspection & Testing for Naval Application 

g) Familiarity of Type Testing for Naval Application 

 

2 The vendor shall provide proof of similar equipment Designed, 

Developed, Fabricated/Manufactured, Assembled, Tested and 

Supplied for Defence Application 

 

3 Vendor shall have familiarity of various Naval Standards  

4 Vendor shall have familiarity of various Type Tests applicable for 

Naval Applications   

 

5 Offer shall be for new equipment and not for any refurbished or 

used equipment.  All the parts used in the equipment shall be new 

and not used / refurbished ones.  

A declaration to that effect to be furnished along with offer. 

 

6 The vendor or vendor’s authorized service representatives shall 

be in a position to provide prompt after sales service and spares 

support for our installations.  This service network shall 

necessarily be available in India.   

A declaration to that effect to be furnished along with offer. 

 

 



[Type here] 
 

 

PRE-QUALIFICATION CRITERIA  

DEFENCE ENGINEERING 

PQ-460-024 

Rev 00 

Page 4 of 4 

 

 

Note: 

1) The Pre-Qualification Criteria (PQC) are mandatory requirements and the technical 

bid will be considered only if all the above PQC are met. 

2) All Supporting documents related to PQC shall be enclosed in techno-commercial 

offer. 
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1. Technical Specifications: 

1.1 This specification describes the details of Design, Development, Manufacture, 

Testing & Supply of Mil-Grade 24 Port L2 Manageable POE Network Switch meant 

for Naval Application (which will be installed onboard a Naval Platform). 

1.2 The Network Switch should qualify the Type Tests specified at Annexure - 1. 

1.3 The design, development, fabrication/manufacture, assemble and testing of 

Network Switch involves the following: 

a) Design & development of Mil-Grade 24 Port L2 Manageable POE Network 

Switch suitable for Naval Application. 

b) Submission of Detailed Design Drawing (2D & 3D) including the Cable 

Scheme. 

c) Carrying out Analysis on the Network Switch and submission of Analysis 

Report. 

d) On acceptance of the Analysis Report by BHEL/Customer, 

fabricate/manufacture of 1 no. of Network Switch. 

e) Conduct Type Test on the above Network Switch as per the tests specified at 

Annexure-1. 

f) Upon the Network Switch passing the Type Tests, manufacture the balance 

quantity of Network Switches and test the same. 

1.4 It is not the intent to specify completely herein all the details of design and 

construction of the Network Switch.  However, the Network Switch shall be 

complete in all respects conforming to high standards of components which may 

not have been specifically mentioned, but are essential for satisfactory and 

trouble-free operation/ maintenance of the equipment onboard Naval Ship. 

1.5 The Vendor while quoting shall go through the specifications in detail and all 

attachments thereof and furnish all documentation as indicated elsewhere in the 

specification.  Deviations from specifications, if any, should be clearly specified.  

Compliance shall be assumed if not mentioned otherwise.  

1.6 The testing requirement of the Enclosure shall confirm to the specified standards 

stipulated in JSS 55555 document.  

1.7 The Technical Details of the Mil-Grade 24 Port L2 Manageable POE Network Switch 

are as given below: 
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Sl. No. Description 

1 24 Ports POE ready  

2 24 10/100/1000 Tx Gigabit Copper ports 

3 Min 48 Gbps of switching fiber capacity 

4 Switching forwarding rate of 32 Mpps or more 

5 Broadcast/Multicast storm control to prevent degradation of switch 

performance from faulty end stations 

6 Support for Ring Topology 

7 IEEE 802.1Q Port and subnet based VLANs 

8 Standard and Extended ACLs, port-based ACLs, VLAN ACLs 

9 Integrated security feature like IP Source guard or equivalent, Dynamic ARP 

Inspection, IGMP Snooping, MAC Address binding 

10 802.1x, RADIUS Authentication 

11 Provision for Multicast traffic in the LAN through like protocols IGMP 

12 The network manageable through NMS and supports for syslog server and 

features like Layer 2 trace route/IEEE802.1AG CFD/VCT/equivalent 

13 Provision for backup and restore the configuration files 

14 Port mirroring features for monitoring network traffic of a particular 

port/group of ports/entire switch 

15 IPv6 compatibility support for all products 

16 Network Switches to have Circular RJ45 Cat6a Receptacle with mating 

Connectors 

17 IP rating 44 

18 Not To Exceed Dimensions:   465 X 440 X 178 (W X D X H) mm 

 

Note:  

1) Vendor to use Circular RJ45 Cat6a Receptacle ED-IE-RJ45F-6A-B-68-FC of LAPP or 

PC4B0029-19NX-1-C of TE Connectivity or any other suitable equivalent 

2) Vendor to provide 1 set of mating connectors for each Network Switch 
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2. Scope Of Work/Supply  

2.1 The Network Switch shall be designed / developed / fabricated / manufactured / 

assembled & tested and supplied by the Vendor.   

2.2 Vendor will have to carry out all the Type Tests on the 1st Prototype at any NABL 

accredited Lab and provide the Test Certificates. 

2.3 The following shall be applicable: 

a) It is not the intent to specify completely herein all the details of design and 

construction of the Network Switch.  However, the Network Switch shall be 

complete in all respects conforming to high standards of components which 

may not have been specifically mentioned, but are essential for satisfactory 

and trouble-free operation/ maintenance of the equipment onboard Naval 

Ship. 

b) The Network Switch should be adequately provided with the following in 

order to qualify the list of Type Tests mentioned at Annexure-1: 

i. Heating/Cooling arrangement (for High Temperature / Low 

Temperature / Humidity Tests) 

ii. Protections (for Power / EMI / EMC / IP) 

iii. Filters (for Power / EMI / EMC) 

iv. Shock Absorbers if required within the Network Switch (for Vibration / 

Shock) 

c) Scope of supply will also cover the following:  

i. Procurement of all the required Raw Materials 

ii. Raw Material (used for fabrication of Mechanical Enclosure) to be 

tested for Chemical Analysis, Mechanical & Hardness Test (NABL 

accredited Lab Test Certificates), the raw material testing will be 

witnessed by BHEL/Customer  

iii. Sourcing of Mechanical/Electrical/Electronic Commercial–Off-The–

Shelf (COTS) Components like Eye-Bolts, Fasteners, Rivets, Gaskets, 

Locks, Nuts, Bolts, Hinges, Cable Glands, Cables/Wires, Terminal 

Blocks, Fuse, Switches, Indicators, MCBs, EMI/EMC Filters, etc.., as 

required for the manufacture of the Network Switch. 

iv. Only Screened and LSZH (Low Smoke Zero Halogen) Cables to be 

used for internal wiring.  

v. Assembly 
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vi. Internal wiring 

vii. Surface preparation and painting (Colour: Eau-Di-Nil as per IS 5) 

viii. Inspection (by Third party / Customer / BHEL) 

ix. PSI is applicable and Vendor needs to give a PSI call along with the 

relevant TCs /Test Reports 

x. Packaging & Forwarding to BHEL Premises 

xi. Carrying out Type Tests on 1 no. of Network Switch, as per the list of 

Tests specified at Annexure-1 

xii. All Type Tests to be carried out at any NABL accredited Lab and will be 

witnessed by BHEL/Customer 

Note: For detailed process of Preservative Packaging and Painting, 

please refer to documents “Annexure - 4” and “Annexure - 6” 

respectively. 

d) The scope of supply also includes final packing of the Network Switches and 

dispatching them to BHEL - Electronics Systems Division, Electronic City, 

Hosur Road, Bangalore – 560100. 

e) Schedule Of Design, Development, Manufacture & Type Testing 

i. The Vendor shall submit the Detailed Design Drawing (2D & 3D) 

including the Cable Scheme within 2 weeks from the date of receipt of 

BHEL’s PO. 

ii. Upon clearance of Detailed Design Drawing, the Vendor should carry 

out the Analysis and submit the Analysis Report within 4 weeks. 

iii. The Analysis Report should contain all details like CG (Centre of 

Gravity), Heat Dissipation, Power Requirement in watts (Voltage and 

Current), Heating/Cooling Arrangements, Weight, Shock, Vibration, 

CFD, etc. 

iv. Subsequent to acceptance of the Analysis Report, the Vendor shall 

complete Type Tests on 1 no. of Network Switch (meant for Type Test) 

mentioned at Annexure-1, within 10 weeks from the date of acceptance 

of the Analysis Report by BHEL/Customer. 

f) The List Of Deliverables and the schedule for their deliveries are as indicated 

below: 
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Sl. No. Item Description Quantity Schedule 

A) Items to be delivered in the 1st Lot  

1 Mil-Grade 24 Port L2 Manageable POE Network Switch – 

Type Test 

(BHEL Mat Code - DS0830006869) 

1 set Refer (*) 

a) Submission of Detailed Design Drawing (2D & 3D) 

including the Cable Scheme. 

 

8 weeks 

from PO 

 

b) Approval of Detailed Design Drawing by 

BHEL/Customer 

c) Carrying out Analysis on the Network Switch and 

submission of Analysis Report  

d) Approval of Analysis Report by BHEL/Customer 

e) Manufacture 1 no. of Network Switch (meant for 

Type Test) and carrying out the Type Tests as per 

the tests specified at Annexure-1 

Note:  One set of all mating Circular Connectors 

(Power / Network) to be supplied along with the 

Network Switch 

 10 weeks 

* Delivery of Lot 1 items shall be 10 Weeks from Date of Approval of Analysis Report (Sl. No. A 

1.d) by BHEL/Customer 

B) Items to be delivered in the 2nd Lot 

1 Mil-Grade 24 Port L2 Manageable POE Network Switch 

(BHEL Mat Code - DS0830006687)  

Note:  One set of all mating Circular Connectors (Power / 

Network) to be supplied along with the Network Switch 

5 Nos. Refer (*) 

* Delivery of Lot 2 items shall be 16 Weeks from Date of Approval of Analysis Report (Sl. No. A 

1.d) by BHEL/Customer 

C) Items to be delivered in the 3rd Lot 

1 Mil-Grade 24 Port L2 Manageable POE Network Switch 

(BHEL Mat Code - DS0830006687)  

Note:  One set of all mating Circular Connectors (Power / 

Network) to be supplied along with the Network Switch 

6 Nos. Refer (*) 

* Delivery of Lot 3 items shall be 22 Weeks from Date of Approval of Analysis Report (Sl. No. A 

1.d) by BHEL/Customer 

D) Items to be delivered in the 4th Lot 

1 Mil-Grade 24 Port L2 Manageable POE Network Switch 12 Nos. Refer (*) 
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Sl. No. Item Description Quantity Schedule 

(BHEL Mat Code - DS0830006687)  

Note:  One set of all mating Circular Connectors (Power / 

Network) to be supplied along with the Network Switch 

* Delivery of Lot 4 items shall be 30 Weeks from Date of Approval of Analysis Report (Sl. No. A 

1.d) by BHEL/Customer 

 

Note:  

1) Vendor to pack and despatch Network Switches in Reusable Wooden 

Box. 

2) Vendor to provide Commissioning Support to BHEL at Site (onboard 

Naval Platform at Vishakhapatnam) during commissioning of the 1st 

System 
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3. Review Meetings: 

It is mandatory for the Vendor to attend Review Meetings to be held at BHEL ESD, 

Bangalore, for reviewing the progress of the manufacturing.  

 

4. Technical Requirements:  

4.1 The design of the Mil-Grade 24 Port L2 Manageable POE Network Switch should be 

such that it does not exceed the Limiting Dimensions of 465 X 440 X 178 (W X D X 

H) mm.  

4.2 The design & construction of the Mechanical Enclosure for Mil-Grade 24 Port 

Manageable POE Network Switches should be the same for L2 Type and L3 Type, 

as Type Test will be carried out only on 24 Port L2 Type Network Switch and 24 

Port L3 Type Network Switch will not undergo Type Test. 

4.3 The Power & Network Connections pertaining to the Network Switch should be 

Circular Connectors. 

4.4 Vendor to use Circular RJ45 Cat6a Receptacle ED-IE-RJ45F-6A-B-68-FC of LAPP or 

PC4B0029-19NX-1-C of TE Connectivity or any other suitable equivalent Circular 

Connector. 

4.5 Vendor to provide 1 set of all mating connectors for Power & Network Connections 

for each Network Switch.  

4.6 External Earthing with suitable earth bonds/studs as per DND/SDG/24EMC-1 are to 

be provided. 

4.7 The Network Switch should be provided with suitable protection against short 

circuit currents, voltage surges and overloads in the input supply and protect the 

electronic items/circuits from damage caused by transients and over-stresses. 

4.8 The painting color of the enclosure is “Eau-De-Nil, Code No: 216 as per IS 5”.  

Finishing and Painting shall be as per the document “Annexure-6”. 

4.9 The following shall be applicable: 

a) The Vendor has to ensure that no deformation takes place due to 

overheating caused by welding and sand/grit blasting.  These two processes 

have to be carried out in a controlled manner.  

b) Unless otherwise mentioned, all junction point or edge due to bending 

operation has to be filled with welding material.  Every junction must be 
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water proof.  Welding material in excess must be removed by grinding tool.  

Continuous electric welding on all external perimeters, external areas of the 

body shall not show evidences of welding. 

c) In case of any non-compliance to the Technical Specifications, the same 

shall be brought to the notice of BHEL and prior consent to be taken from 

BHEL before proceeding for further assembly. 

d) The Vendor has to ensure the uniformity and straightness of the enclosures 

after welding and sand blasting.  The Vendor also has to ensure that there is 

no matching burrs and sharp corners and to be removed or trimmed. 

e) Name plate and Diagram plate shall be as per the document “Annexure-5” 

f) Any cut-outs internal or external to be made only with the consent of BHEL. 
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5. Vendor Documentation:   

5.1 As part of Technical Proposal, Vendor has to provide a point wise compliance to 

each of the clauses of this specification document. 

5.2 OEM’s datasheets of all components (in the scope of the Vendor), satisfying the 

requirements stated in this document shall be furnished by Vendor to BHEL along 

with the technical offer. 

5.3 Vendor needs to give a PSI call along with the relevant TCs /Test Reports.  

5.4 Test Certificates, Warranty Certificate, COC, Packing List etc., have to be to be 

provided along with the supply. 

5.5 During the execution of the project, Vendor shall maintain version-controlled 

documentation process related to manufacturing process and to be shared as and 

when required by BHEL including any approved deviations.  

 

6. Quality Assurance Plan:  

The Quality Assurance Plan to be followed as per “Annexure - 3” 

 

7. Packaging & Forwarding:  

The Packaging & Forwarding shall be as per “Annexure - 4” document. 

 

8. Testing & Inspection:  

8.1 The Vendor has to provide material test certificate for sheet metal from NABL 

accredited labs on chemical analysis, mechanical tests and hardness of the 

material (the test will be witnessed by BHEL/Customer).  OEM’s Certificate Of 

Conformity (COC) for bought out items (like Fasteners, Rivets, Gaskets, Air Filters, 

etc.).  In addition to the above conformance, Vendor has to provide 3 nos. of 

samples of each item for subjecting to Salt Corrosion and Mould Growth Test.  

Also, the Vendor has to provide 3 nos. each of the representative samples of Raw 

Material Sheets (suitable for Naval Application) painted of size 5” x 5”. 

8.2 The Vendor has to inform BHEL at least 7 days in advance, for stage inspection 

after each process viz., Raw Material Inspection, Fabrication, Surface Preparation 

and Painting before starting the subsequent process.  The next process can only 

be started after clearance from BHEL.  Vendor has to facilitate inspection from 
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BHEL customer at any stage of the project.  Vendor has to facilitate third party 

inspection for sample selection from the Raw Material.  During the manufacturing 

process, any ambiguity or lack of information related to any process step as 

observed by Vendor to be resolved in consultation with BHEL.  

 

9. Supporting Documents:  

9.1 Document  “Annexure – 1” for Details of Type Tests  

9.2 Document “Annexure - 2” for Shock & Vibration 

9.3 Document “Annexure - 3” for Quality Assurance Plan 

9.4 Document “Annexure - 4” for Preservative Packaging 

9.5 Document “Annexure - 5” for Name plate/Diagram plate 

9.6 Document “Annexure - 6” for Finishing & Painting 

 

10. Confidentiality & Non-Disclosure Agreement:  

The Vendor has to enter into a confidentiality and non-disclosure agreement with BHEL 

to be eligible for participating in the bid and further execution of the contract / order.  

 

11. Warranty:  

The Vendor has to give a warranty of the product for a period of 36 months from the date 

of supply.  The warranty includes the repair / replacement of the defective parts / items at 

Vendor works/BHEL/ONBOARD SHIP.  The cost of logistics for movement of parts /items 

for repair/ replacement to be borne by the Vendor.  
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Annexure – 1 

List Of Type Tests To Be Carried Out 

On The Mil-Grade 24 Port L2 Manageable POE Network Switch 

Sl. No. Type Test Description Test Condition / Severity 

1 High Temperature Test 53 ± 3°C for 24 hrs 

Procedure 6; Test Condition K 

Test No. 17 of JSS 55555 

2 Low Temperature Test -10°C for 16 hrs 

Procedure 4; Test Condition H 

Test No. 20 of JSS 55555 

3 Damp Heat Test 40 ± 2°C at 93 ± 5% RH for 16 hrs 

Test No. 10 of JSS 55555 

4 Mould Growth (On Representative Samples) 29°C to 90% RH for 28 days 

Test No. 21 of JSS 55555 

5 Salt Corrosion (On Representative Samples) 0°C for 16 hrs 

Procedure 1 for 7 days 

Test No. 9 of JSS 55555 

6 Air Borne Noise Test As indicated at Annexure - 4 

7 Shock / Impact Test As indicated at Annexure - 4 

8 Vibration Resistance Test As indicated at Annexure - 4 

9 High Voltage Test As per Clause 0501-0518 of NES 511 

10 Earth Bonding Test As per Clause 0531-0533 of NES 511 

11 Insulation Resistance Test As per Clause 0519-0523 of NES 511 

12 EMI/EMC Test Test for CE-101, CE-102, CS-101, CS-103, 
CS-109, CS-114, CS-116, RE-101, RE-102, 
RE-103, RS-101, RS-103 and RS-06 

As per MIL-STD 461E 

13 IP Test IP44 As per IEC 60529 

 

Note: 

1) Vendor have to be subject one number of Network Switch to Type Tests at any NABL 
accredited Lab and provide the Test Certificates. 

2) Shock mounts required for Network Switch are not in the scope of supply of the Vendor, but 
Vendor should select the suitable shock mounts from the Data sheet provided by 
BHEL/Customer. 
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Annexure – 2  (Shock, Vibration & Airborne Noise) 

Details of Various Design Analysis of Equipment to be undertaken for Design Validation 

1. Methodology for Shock Analysis of Equipment Using Finite Element Analysis: 

(a) The shock analysis if equipment is required to be undertaken to ensure that the 

equipment will function properly without any failure under the specified shock 

pulse values given specifications.  The shock pulse values in terms of acceleration 

and time as a full Sine wave has been specified for three mutually perpendicular 

directions.  The shock pulse is to be considered acting in each direction separately 

and not acting simultaneously. 

(b) It is difficult to indicate minute details of the methodology and procedure of the 

analysis at this stage.  It is therefore intended to broadly specify the methodology.  

The details of modeling and analysis procedure may be discussed and agreed 

upon between BHEL/Customer and the manufacturer.  Shock analysis has to be 

carried out by finite element method and as far as possible physical modeling of 

the equipment shall be carried out with exact dimensions and material properties.  

The finite element model may be built up with shell element or solid elements or 

combination of the two depending on the design of the equipment.  In each case, 

the designer should justify selection of elements.  Whenever, shell elements are 

used, meshing should be done at the mid surfaces.  Shock Analysis should be 

carried using Transient Dynamic Analysis approach only.  The analysis should be 

carried out preferably in ANSYS software.  However, if it is not possible to 

undertake in ANSYS, analysis may be carried out in ABAQUS software. 

(c) The Shock analysis should be performed by equivalent static load approach as 

well as transient dynamic analysis approach.  Shock Analysis should be carried 

using Transient Dynamic approach only.  For equivalent static load approach, the 

equipment should be analysed under static condition assuming that maximum 

shock amplitude is applied as inertia load.  This analysis should be carried out 

separately for three mutually perpendicular directions in positive and negative 

axis.  Apart from the inertia load, self-weight of the equipment as well as other 

operating loads, radial thrust, axial thrust, operating torque and any other loads 

acting on the equipment should be considered.  For transient dynamic analysis, 

the entire analysis needs to be carried out in time domain and the shock pulse 

specified in the technical specifications of Purchase Order should be applied at the 

fixing points of the equipment as ground excitation, and the response of the 

equipment needs to be evaluated.  Also in transient dynamic analysis, three 

separate analyses in mutually perpendicular directions should be carried out.  In 
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all the above analyses, stresses and deflection should not exceed the allowable 

limit. 

(d) Modal Analysis: Apart from the above analysis, the designer/manufacturer shall 

carry out normal mode dynamic analysis of the equipment to estimate the natural 

frequency of the equipment.  Normal mode analysis should be carried out by 

Block-Lanczos method.  The modal analysis of the equipment is to be carried out 

with and without the shock mounts.  If the equipment natural frequency (without 

considering the shock mount) is very high i.e., above 160 Hz, the equipment will be 

considered as rigid and no transient analysis is required.  In the analysis with 

shock mounts, the appropriate stiffness and the damping of the mount which is 

proposed to be used is to be considered as spring element in the analysis.  The 

stiffness of the first connections like bellows, compensators, pipes, rubber hose, 

etc which is proposed in the actual on-board setup are to be considered in the 

analysis.  The boundary condition below the SV mounts should be considered as a 

rigid grouted condition with all DOFs fixed.  Adequate modes are to be extracted to 

cover the various operating frequencies such as shaft speed, blade pass 

frequencies, gear mesh frequency, etc., encountered during the operation of the 

equipment.  Modal Analysis is not required for Shock Analysis and to be done for 

Vibration Analysis. 

(e) The shock mounts need not be modeled in the analysis as the shock amplitude 

specified in the specifications is above the shock mounts.  Therefore, the fix points 

of the equipment (shock mount location) is to be modeled as translational 

restraints which means that all three translational degrees of freedom will be fixed 

(except in the direction of shock where base excitation is applied) and all three 

rotational degrees of freedom will be free. 

(f) Generation of solid/surface model of the equipment and consequent development 

of finite element model will vary from equipment to equipment depending on the 

shape, size, dimension and functioning of the equipment.  Therefore, it is not 

possible to generalize the method of preparing the finite element model.  The 

designer/manufacturer shall discuss with BHEL/Customer before undertaking the 

analysis regarding above aspects.  In case, entire equipment is not possible to be 

analysed as a single mode, it is permitted to undertake analysis with sub models.  

However, proper boundary conditions are to be considered while dividing the 

models.  This should be discussed with BHEL/Customer in advance before 

undertaking the analysis and agreed upon. 

(g) The shock analysis report is to be submitted in hard copy as well as in soft copy.  

Apart from this, the final model and analysis files should be submitted by the firm 

along with the complete result files.  For example, if the analysis is carried in 

ANSYS software, the firm should submit DB file, load step files, RST files etc.  In all 
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cases, the analysis must be carried out as per the agreed methodology between 

BHEL/Customer and the firm.  Therefore, the firm should ensure that all the details 

of modeling and analysis procedure is discussed with BHEL/Customer. 

2. Brief Methodologies for Various Analysis 

(a) Finite Element Stress Analysis 

i. Stress analysis by finite element method is to be carried out.  The analysis is 

to be carried out in IDEAS/ANSYS software.  In certain cases, ABAQUS 

software can also be used with prior approval of BHEL/Customer. 

ii. The basic procedure of modeling, meshing and FEM analysis is required to 

be followed. The stress analysis should be undertaken for normal operating 

condition.  The boundary condition should simulate all the operating 

condition parameter like various forces, temperatures, restraints etc.  It is 

not possible to specify the detailed procedure of analysis as it will vary from 

equipment to equipment.  However, the objective of the analysis is to ensure 

that the equipment will meet the design requirement under operating 

condition and stresses and deflections are within the acceptable limit. 

iii. The firm should submit full report of stress analysis in hard and soft copies.  

The CAD model files of the components & assembly and FE model analysis 

database files and result files should be submitted in DVD or any other 

external storage media. 

iv. The firm should discuss with BHEL/Customer in advance regarding the type 

of model and meshing required to be developed and the various boundary 

conditions to be used. 

(b) Vibration Resistance Analysis 

i. Vibration resistance analysis is basically to ensure that the equipment will 

perform its duties under propeller induced vibration.  Also the frequency and 

the amplitude of the propeller induced vibration are indicated in the 

Purchase Order. 

ii. Vibration resistance analysis should be carried out by finite element method.  

The analysis should be carried out in ANSYS or IDEAS software, preferably 

in ANSYS software.  This analysis is basically frequency response analysis 

and in the ANSYS it is described as spectrum analysis.  The FEM model 

generated for stress analysis or shock analysis can be used for vibration 

resistance analysis.  The objective of the analysis is to establish the 

response of the equipment under external vibration spectrum. 
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iii. It is not possible to describe the details of analysis as it will vary from 

equipment to equipment.  Therefore, the firm’s rep should discuss the details 

methodology of the analysis with BHEL/Customer in advance so as to 

ensure proper modeling and analysis. 

iv. The firm should submit full report of vibration resistance analysis in hard 

and soft copies.  The CAD & FE model analysis file and result file should be 

submitted in DVD or any other external storage media.  

(c) Brief Methodology For Air Borne Noise Measurement 

i. Airborne Noise measurements should be carried out as per Standard ISO 

3744 and levels of sound pressure measured are to be corrected accordingly 

ii. The points of measurement are to be located on the conformal measuring 

surface as per Fig-6 of ISO 3744 at a measuring distance of 1m. 

iii. From the results of the measurement, the average level of sound pressure 

for the measuring surface is to be calculated in accordance with ISO. 

(d) Reports: 

i. Detailed calculation of Shock and vibration 

ii. Design confirmation to Shock and vibration 

iii. Analysis Reports  

 



 

Purchase Specification 
For Design, Development, Manufacture, Testing & Supply 
Of Mil-Grade 24 Port L2 Manageable POE Network Switch  

PS No.:  PS-460-188 

Rev No.:  00 

Page 19 of 26 

 

 

 

 

Annexure – 3  (Quality Assurance Plan) 

Brief details for Quality Assurance Plan to be followed is as given below.  Any changes needed 

will be notified during stage wise inspection 

1) Scope 

This Quality Assurance Plan (QAP) defines the quality assurance activities to be carried 

out by the Vendor for the supply of the following items (for the supplies, associated 

requirements, services, documentation and other items in accordance with the 

specifications)  

This Quality Plan is a revisable document, and revisions will be made throughout the 

project if becomes necessary. 

 

2) Classification Of Tests 

Various tests to be carried out are classified as Visual/Physical Checks, 

Surveillance/Verification Check and Functional/Internal Factory Test for Quality 

Assurance check of the equipment’s / stores manufactured by the Vendor to meet 

BHEL’s requirements.  These are as follows: 

A)  Visual/Physical Check:   As part of the Visual/Physical Check the following will be 

carried out. 

 Look for obvious sign and physical damage 

 Check that the enclosures have smooth finish and are free from dents, 

cracks, blowholes etc. 

 Check for proper painting  

 Check that the orientation of the connectors/glands as per drawings having 

no visible damages 

 Check that all nuts and screws at the connections are secured reliably 

 Check for the workmanship and finish. It should be satisfactory. 

 Ensure that all the Seals / Gaskets are intact for the sealed units / sub-

assemblies. 

 Check the dimensions & weight 
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B) Surveillance/Verification Check: Quality Surveillance is the continuing monitoring 

and verification of the products and analysis of records in relation to stated 

references to ensure that specified requirements for quality are being met. This 

check will be carried out on Random basis of the records / Test results of QA 

check done by the manufacturer 

 

C) Functional/Internal Factory Test:  This test will be performed to check the key 

parameters (HW items) of the stores offered for inspection on 100 % (if not 

differently mentioned) of the offered lot. These will be carried out at the Vendor’s 

premises by BHEL/QA Officer. 

 

3) Acceptance Criteria 

The Testing of items is performed in Three Levels. They are as follows: 

A. The First Level is the Goods In-Wards inspection which involves inspection of the 

Raw Material.  In this stage the items are checked visually as described at para 2(A) 

above.  In addition, the various Test Certificates obtained from the manufacturer is 

also verified.  In case of COTS items, they are to be functionally tested.  The 

Vendor has to maintain records of the tests carried out on each of the items and 

the same should be provided to BHEL/IN reps.   

B. The Second Level is the In-process Stage Inspection which involves Testing of 

Sub-assemblies.  In the present case, In-process Stage Inspection is not 

applicable, as the items under supply do not have the requisite functional sub-

assemblies. 

C. The Third Level of Testing is the System Acceptance Test or Final Factory Test.  In 

this Level the final deliverable item will be tested by Vendor in the presence of 

BHEL/IN reps. 
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Annexure – 4 (Preservative Packaging & Delivery) 

Brief details for Preservative Packaging and Delivery of the items are given below.  Any 

changes needed will be notified during stage wise inspection. 

1) Packaging Details  

a) All deliverables are to be packed in Re-Usable Wooden Pallet Box with Nuts & 

Bolts. 

b) The Re-usable wooden pallet box sizes are to be optimized as required.  Sufficient 

cushioning material has to be provided between the equipment and the inner wall 

of the re-usable wooden pallet box, to prevent any damage to the equipment during 

transportation.  All materials required for the packing like wooden cases, pallet and 

other cushioning/packing material are to be provided by the Vendor,  

c) The equipment has to be first sealed in a poly-ethylene cover containing adequate 

quantity of silica gel sachets as per the above standard, and then to be placed 

inside the re-usable wooden pallet box.  Each type of fasteners 1) required for 

mounting the equipment onboard ship and 2) being supplied as additional quantity 

are to be packed, sealed in properly labeled separate polyethylene covers along 

with silica gel sachets and placed in suitable cardboard boxes for dispatch. 

d) Each Package (Wooden Pallet Boxes and the card board boxes) should be 

individually labeled with the following information: 

i. Equipment Nomenclature 

ii. BHEL’s Part Number  

iii. Item Serial no. 

iv. Item Quantity 

e) BHEL PO No. 

i. Date of Dispatch 

ii. Each wooden box / Cardboard Box should be numbered and having a 

packing slip. 
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Annexure – 5  (Name Plate Details) 
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Note: The above details provided is only a sample. The actual details will be provided during detail 

design. 
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Annexure – 6  (Details For Painting The Mechanical Enclosure) 
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1. Technical Specifications: 

1.1 This specification describes the details of Design, Development, Manufacture, 

Testing & Supply of Mil-Grade 8 Port L2 Manageable POE Network Switch meant 

for Naval Application (which will be installed onboard a Naval Platform). 

1.2 The Network Switch should qualify the Type Tests specified at Annexure - 1. 

1.3 The design, development, fabrication/manufacture, assemble and testing of 

Network Switch involves the following: 

a) Design & development of Mil-Grade 8 Port L2 Manageable POE Network 

Switch suitable for Naval Application. 

b) Submission of Detailed Design Drawing (2D & 3D) including the Cable 

Scheme. 

c) Carrying out Analysis on the Network Switch and submission of Analysis 

Report. 

d) On acceptance of the Analysis Report by BHEL/Customer, 

fabricate/manufacture of 1 no. of Network Switch. 

e) Conduct Type Test on the above Network Switch as per the tests specified at 

Annexure-1. 

f) Upon the Network Switch passing the Type Tests, manufacture the balance 

quantity of Network Switches and test the same. 

1.4 It is not the intent to specify completely herein all the details of design and 

construction of the Network Switch.  However, the Network Switch shall be 

complete in all respects conforming to high standards of components which may 

not have been specifically mentioned, but are essential for satisfactory and 

trouble-free operation/ maintenance of the equipment onboard Naval Ship. 

1.5 The Vendor while quoting shall go through the specifications in detail and all 

attachments thereof and furnish all documentation as indicated elsewhere in the 

specification.  Deviations from specifications, if any, should be clearly specified.  

Compliance shall be assumed if not mentioned otherwise.  

1.6 The testing requirement of the Enclosure shall confirm to the specified standards 

stipulated in JSS 55555 document.  

1.7 The Technical Details of the Mil-Grade 8 Port L2 Manageable POE Network Switch 

are as given below: 
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Sl. No. Description 

1 8 Ports POE ready  

2 8 10/100/1000 Tx Gigabit Copper ports 

3 Min 48 Gbps of switching fiber capacity 

4 Switching forwarding rate of 32 Mpps or more 

5 Broadcast/Multicast storm control to prevent degradation of switch 

performance from faulty end stations 

6 Support for Ring Topology 

7 IEEE 802.1Q Port and subnet based VLANs 

8 Standard and Extended ACLs, port-based ACLs, VLAN ACLs 

9 Integrated security feature like IP Source guard or equivalent, Dynamic ARP 

Inspection, IGMP Snooping, MAC Address binding 

10 802.1x, RADIUS Authentication 

11 Provision for Multicast traffic in the LAN through like protocols IGMP 

12 The network manageable through NMS and supports for syslog server and 

features like Layer 2 trace route/IEEE802.1AG CFD/VCT/equivalent 

13 Provision for backup and restore the configuration files 

14 Port mirroring features for monitoring network traffic of a particular 

port/group of ports/entire switch 

15 IPv6 compatibility support for all products 

16 Network Switches to have Circular RJ45 Cat6a Receptacle with mating 

Connectors 

17 IP rating 44 

18 Not To Exceed Dimensions:   300 X 300 X 178 (W X D X H) mm 

 

Note:  

1) Vendor to use Circular RJ45 Cat6a Receptacle ED-IE-RJ45F-6A-B-68-FC of LAPP or 

PC4B0029-19NX-1-C of TE Connectivity or any other suitable equivalent 

2) Vendor to provide 1 set of mating connectors for each Network Switch 
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2. Scope Of Work/Supply  

2.1 The Network Switch shall be designed / developed / fabricated / manufactured / 

assembled & tested and supplied by the Vendor.   

2.2 Vendor will have to carry out all the Type Tests on the 1st Prototype at any NABL 

accredited Lab and provide the Test Certificates. 

2.3 The following shall be applicable: 

a) It is not the intent to specify completely herein all the details of design and 

construction of the Network Switch.  However, the Network Switch shall be 

complete in all respects conforming to high standards of components which 

may not have been specifically mentioned, but are essential for satisfactory 

and trouble-free operation/ maintenance of the equipment onboard Naval 

Ship. 

b) The Network Switch should be adequately provided with the following in 

order to qualify the list of Type Tests mentioned at Annexure-1: 

i. Heating/Cooling arrangement (for High Temperature / Low 

Temperature / Humidity Tests) 

ii. Protections (for Power / EMI / EMC / IP) 

iii. Filters (for Power / EMI / EMC) 

iv. Shock Absorbers if required within the Network Switch (for Vibration / 

Shock) 

c) Scope of supply will also cover the following:  

i. Procurement of all the required Raw Materials 

ii. Raw Material (used for fabrication of Mechanical Enclosure) to be 

tested for Chemical Analysis, Mechanical & Hardness Test (NABL 

accredited Lab Test Certificates), the raw material testing will be 

witnessed by BHEL/Customer  

iii. Sourcing of Mechanical/Electrical/Electronic Commercial–Off-The–

Shelf (COTS) Components like Eye-Bolts, Fasteners, Rivets, Gaskets, 

Locks, Nuts, Bolts, Hinges, Cable Glands, Cables/Wires, Terminal 

Blocks, Fuse, Switches, Indicators, MCBs, EMI/EMC Filters, etc.., as 

required for the manufacture of the Network Switch. 

iv. Only Screened and LSZH (Low Smoke Zero Halogen) Cables to be 

used for internal wiring.  

v. Assembly 
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vi. Internal wiring 

vii. Surface preparation and painting (Colour: Eau-Di-Nil as per IS 5) 

viii. Inspection (by Third party / Customer / BHEL) 

ix. PSI is applicable and Vendor needs to give a PSI call along with the 

relevant TCs /Test Reports 

x. Packaging & Forwarding to BHEL Premises 

xi. Carrying out Type Tests on 1 no. of Network Switch, as per the list of 

Tests specified at Annexure-1 

xii. All Type Tests to be carried out at any NABL accredited Lab and will be 

witnessed by BHEL/Customer 

Note: For detailed process of Preservative Packaging and Painting, 

please refer to documents “Annexure - 4” and “Annexure - 6” 

respectively. 

d) The scope of supply also includes final packing of the Network Switches and 

dispatching them to BHEL - Electronics Systems Division, Electronic City, 

Hosur Road, Bangalore – 560100. 

e) Schedule Of Design, Development, Manufacture & Type Testing 

i. The Vendor shall submit the Detailed Design Drawing (2D & 3D) 

including the Cable Scheme within 2 weeks from the date of receipt of 

BHEL’s PO. 

ii. Upon clearance of Detailed Design Drawing, the Vendor should carry 

out the Analysis and submit the Analysis Report within 4 weeks. 

iii. The Analysis Report should contain all details like CG (Centre of 

Gravity), Heat Dissipation, Power Requirement in watts (Voltage and 

Current), Heating/Cooling Arrangements, Weight, Shock, Vibration, 

CFD, etc. 

iv. Subsequent to acceptance of the Analysis Report, the Vendor shall 

complete Type Tests on 1 no. of Network Switch (meant for Type Test) 

mentioned at Annexure-1, within 10 weeks from the date of acceptance 

of the Analysis Report by BHEL/Customer. 

f) The List Of Deliverables and the schedule for their deliveries are as indicated 

below: 
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Sl. No. Item Description Quantity Schedule 

A) Items to be delivered in the 1st Lot  

1 Mil-Grade 8 Port L2 Manageable POE Network Switch – 

Type Test 

(BHEL Mat Code - DS0830006851) 

1 set Refer (*) 

a) Submission of Detailed Design Drawing (2D & 3D) 

including the Cable Scheme. 

 

8 weeks 

from PO 

 

b) Approval of Detailed Design Drawing by 

BHEL/Customer 

c) Carrying out Analysis on the Network Switch and 

submission of Analysis Report  

d) Approval of Analysis Report by BHEL/Customer 

e) Manufacture 1 no. of Network Switch (meant for 

Type Test) and carrying out the Type Tests as per 

the tests specified at Annexure-1 

Note:  One set of all mating Circular Connectors 

(Power / Network) to be supplied along with the 

Network Switch 

 10 weeks 

* Delivery of Lot 1 items shall be 10 Weeks from Date of Approval of Analysis Report (Sl. No. A 

1.d) by BHEL/Customer 

B) Items to be delivered in the 2nd Lot 

1 Mil-Grade 8 Port L2 Manageable POE Network Switch 

(BHEL Mat Code - DS0830006703)  

Note:  One set of all mating Circular Connectors (Power / 

Network) to be supplied along with the Network Switch 

6 Nos. Refer (*) 

* Delivery of Lot 2 items shall be 16 Weeks from Date of Approval of Analysis Report (Sl. No. A 

1.d) by BHEL/Customer 

C) Items to be delivered in the 3rd Lot 

1 Mil-Grade 8 Port L2 Manageable POE Network Switch 

(BHEL Mat Code - DS0830006703)  

Note:  One set of all mating Circular Connectors (Power / 

Network) to be supplied along with the Network Switch 

6 Nos. Refer (*) 

* Delivery of Lot 3 items shall be 22 Weeks from Date of Approval of Analysis Report (Sl. No. A 

1.d) by BHEL/Customer 

D) Items to be delivered in the 4th Lot 

1 Mil-Grade 8 Port L2 Manageable POE Network Switch 12 Nos. Refer (*) 
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Sl. No. Item Description Quantity Schedule 

(BHEL Mat Code - DS0830006703)  

Note:  One set of all mating Circular Connectors (Power / 

Network) to be supplied along with the Network Switch 

* Delivery of Lot 4 items shall be 30 Weeks from Date of Approval of Analysis Report (Sl. No. A 

1.d) by BHEL/Customer 

 

Note:  

1) Vendor to pack and despatch Network Switches in Reusable Wooden 

Box. 

2) Vendor to provide Commissioning Support to BHEL at Site (onboard 

Naval Platform at Vishakhapatnam) during commissioning of the 1st 

System 
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3. Review Meetings: 

It is mandatory for the Vendor to attend Review Meetings to be held at BHEL ESD, 

Bangalore, for reviewing the progress of the manufacturing.  

 

4. Technical Requirements:  

4.1 The design of the Mil-Grade 8 Port L2 Manageable POE Network Switch should be 

such that it does not exceed the Limiting Dimensions of 300 X 300 X 178 (W X D X 

H) mm.  

4.2 The Power & Network Connections pertaining to the Network Switch should be 

Circular Connectors. 

4.3 Vendor to use Circular RJ45 Cat6a Receptacle ED-IE-RJ45F-6A-B-68-FC of LAPP or 

PC4B0029-19NX-1-C of TE Connectivity or any other suitable equivalent Circular 

Connector. 

4.4 Vendor to provide 1 set of all mating connectors for Power & Network Connections 

for each Network Switch.  

4.5 External Earthing with suitable earth bonds/studs as per DND/SDG/24EMC-1 are to 

be provided. 

4.6 The Network Switch should be provided with suitable protection against short 

circuit currents, voltage surges and overloads in the input supply and protect the 

electronic items/circuits from damage caused by transients and over-stresses. 

4.7 The painting color of the enclosure is “Eau-De-Nil, Code No: 216 as per IS 5”.  

Finishing and Painting shall be as per the document “Annexure-6”. 

4.8 The following shall be applicable: 

a) The Vendor has to ensure that no deformation takes place due to 

overheating caused by welding and sand/grit blasting.  These two processes 

have to be carried out in a controlled manner.  

b) Unless otherwise mentioned, all junction point or edge due to bending 

operation has to be filled with welding material.  Every junction must be 

water proof.  Welding material in excess must be removed by grinding tool.  

Continuous electric welding on all external perimeters, external areas of the 

body shall not show evidences of welding. 
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c) In case of any non-compliance to the Technical Specifications, the same 

shall be brought to the notice of BHEL and prior consent to be taken from 

BHEL before proceeding for further assembly. 

d) The Vendor has to ensure the uniformity and straightness of the enclosures 

after welding and sand blasting.  The Vendor also has to ensure that there is 

no matching burrs and sharp corners and to be removed or trimmed. 

e) Name plate and Diagram plate shall be as per the document “Annexure-5” 

f) Any cut-outs internal or external to be made only with the consent of BHEL. 
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5. Vendor Documentation:   

5.1 As part of Technical Proposal, Vendor has to provide a point wise compliance to 

each of the clauses of this specification document. 

5.2 OEM’s datasheets of all components (in the scope of the Vendor), satisfying the 

requirements stated in this document shall be furnished by Vendor to BHEL along 

with the technical offer. 

5.3 Vendor needs to give a PSI call along with the relevant TCs /Test Reports.  

5.4 Test Certificates, Warranty Certificate, COC, Packing List etc., have to be to be 

provided along with the supply. 

5.5 During the execution of the project, Vendor shall maintain version-controlled 

documentation process related to manufacturing process and to be shared as and 

when required by BHEL including any approved deviations.  

 

6. Quality Assurance Plan:  

The Quality Assurance Plan to be followed as per “Annexure - 3” 

 

7. Packaging & Forwarding:  

The Packaging & Forwarding shall be as per “Annexure - 4” document. 

 

8. Testing & Inspection:  

8.1 The Vendor has to provide material test certificate for sheet metal from NABL 

accredited labs on chemical analysis, mechanical tests and hardness of the 

material (the test will be witnessed by BHEL/Customer).  OEM’s Certificate Of 

Conformity (COC) for bought out items (like Fasteners, Rivets, Gaskets, Air Filters, 

etc.).  In addition to the above conformance, Vendor has to provide 3 nos. of 

samples of each item for subjecting to Salt Corrosion and Mould Growth Test.  

Also, the Vendor has to provide 3 nos. each of the representative samples of Raw 

Material Sheets (suitable for Naval Application) painted of size 5” x 5”. 

8.2 The Vendor has to inform BHEL at least 7 days in advance, for stage inspection 

after each process viz., Raw Material Inspection, Fabrication, Surface Preparation 

and Painting before starting the subsequent process.  The next process can only 

be started after clearance from BHEL.  Vendor has to facilitate inspection from 
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BHEL customer at any stage of the project.  Vendor has to facilitate third party 

inspection for sample selection from the Raw Material.  During the manufacturing 

process, any ambiguity or lack of information related to any process step as 

observed by Vendor to be resolved in consultation with BHEL.  

 

9. Supporting Documents:  

9.1 Document  “Annexure – 1” for Details of Type Tests  

9.2 Document “Annexure - 2” for Shock & Vibration 

9.3 Document “Annexure - 3” for Quality Assurance Plan 

9.4 Document “Annexure - 4” for Preservative Packaging 

9.5 Document “Annexure - 5” for Name plate/Diagram plate 

9.6 Document “Annexure - 6” for Finishing & Painting 

 

10. Confidentiality & Non-Disclosure Agreement:  

The Vendor has to enter into a confidentiality and non-disclosure agreement with BHEL 

to be eligible for participating in the bid and further execution of the contract / order.  

 

11. Warranty:  

The Vendor has to give a warranty of the product for a period of 36 months from the date 

of supply.  The warranty includes the repair / replacement of the defective parts / items at 

Vendor works/BHEL/ONBOARD SHIP.  The cost of logistics for movement of parts /items 

for repair/ replacement to be borne by the Vendor.  
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Annexure – 1 

List Of Type Tests To Be Carried Out 

On The Mil-Grade 8 Port L2 Manageable POE Network Switch 

Sl. No. Type Test Description Test Condition / Severity 

1 High Temperature Test 53 ± 3°C for 24 hrs 

Procedure 6; Test Condition K 

Test No. 17 of JSS 55555 

2 Low Temperature Test -10°C for 16 hrs 

Procedure 4; Test Condition H 

Test No. 20 of JSS 55555 

3 Damp Heat Test 40 ± 2°C at 93 ± 5% RH for 16 hrs 

Test No. 10 of JSS 55555 

4 Mould Growth (On Representative Samples) 29°C to 90% RH for 28 days 

Test No. 21 of JSS 55555 

5 Salt Corrosion (On Representative Samples) 0°C for 16 hrs 

Procedure 1 for 7 days 

Test No. 9 of JSS 55555 

6 Air Borne Noise Test As indicated at Annexure - 4 

7 Shock / Impact Test As indicated at Annexure - 4 

8 Vibration Resistance Test As indicated at Annexure - 4 

9 High Voltage Test As per Clause 0501-0518 of NES 511 

10 Earth Bonding Test As per Clause 0531-0533 of NES 511 

11 Insulation Resistance Test As per Clause 0519-0523 of NES 511 

12 EMI/EMC Test Test for CE-101, CE-102, CS-101, CS-103, 
CS-109, CS-114, CS-116, RE-101, RE-102, 
RE-103, RS-101, RS-103 and RS-06 

As per MIL-STD 461E 

13 IP Test IP44 As per IEC 60529 

 

Note: 

1) Vendor have to be subject one number of Network Switch to Type Tests at any NABL 
accredited Lab and provide the Test Certificates. 

2) Shock mounts required for Network Switch are not in the scope of supply of the Vendor, but 
Vendor should select the suitable shock mounts from the Data sheet provided by 
BHEL/Customer. 
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Annexure – 2  (Shock, Vibration & Airborne Noise) 

Details of Various Design Analysis of Equipment to be undertaken for Design Validation 

1. Methodology for Shock Analysis of Equipment Using Finite Element Analysis: 

(a) The shock analysis if equipment is required to be undertaken to ensure that the 

equipment will function properly without any failure under the specified shock 

pulse values given specifications.  The shock pulse values in terms of acceleration 

and time as a full Sine wave has been specified for three mutually perpendicular 

directions.  The shock pulse is to be considered acting in each direction separately 

and not acting simultaneously. 

(b) It is difficult to indicate minute details of the methodology and procedure of the 

analysis at this stage.  It is therefore intended to broadly specify the methodology.  

The details of modeling and analysis procedure may be discussed and agreed 

upon between BHEL/Customer and the manufacturer.  Shock analysis has to be 

carried out by finite element method and as far as possible physical modeling of 

the equipment shall be carried out with exact dimensions and material properties.  

The finite element model may be built up with shell element or solid elements or 

combination of the two depending on the design of the equipment.  In each case, 

the designer should justify selection of elements.  Whenever, shell elements are 

used, meshing should be done at the mid surfaces.  Shock Analysis should be 

carried using Transient Dynamic Analysis approach only.  The analysis should be 

carried out preferably in ANSYS software.  However, if it is not possible to 

undertake in ANSYS, analysis may be carried out in ABAQUS software. 

(c) The Shock analysis should be performed by equivalent static load approach as 

well as transient dynamic analysis approach.  Shock Analysis should be carried 

using Transient Dynamic approach only.  For equivalent static load approach, the 

equipment should be analysed under static condition assuming that maximum 

shock amplitude is applied as inertia load.  This analysis should be carried out 

separately for three mutually perpendicular directions in positive and negative 

axis.  Apart from the inertia load, self-weight of the equipment as well as other 

operating loads, radial thrust, axial thrust, operating torque and any other loads 

acting on the equipment should be considered.  For transient dynamic analysis, 

the entire analysis needs to be carried out in time domain and the shock pulse 

specified in the technical specifications of Purchase Order should be applied at the 

fixing points of the equipment as ground excitation, and the response of the 

equipment needs to be evaluated.  Also in transient dynamic analysis, three 

separate analyses in mutually perpendicular directions should be carried out.  In 
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all the above analyses, stresses and deflection should not exceed the allowable 

limit. 

(d) Modal Analysis: Apart from the above analysis, the designer/manufacturer shall 

carry out normal mode dynamic analysis of the equipment to estimate the natural 

frequency of the equipment.  Normal mode analysis should be carried out by 

Block-Lanczos method.  The modal analysis of the equipment is to be carried out 

with and without the shock mounts.  If the equipment natural frequency (without 

considering the shock mount) is very high i.e., above 160 Hz, the equipment will be 

considered as rigid and no transient analysis is required.  In the analysis with 

shock mounts, the appropriate stiffness and the damping of the mount which is 

proposed to be used is to be considered as spring element in the analysis.  The 

stiffness of the first connections like bellows, compensators, pipes, rubber hose, 

etc which is proposed in the actual on-board setup are to be considered in the 

analysis.  The boundary condition below the SV mounts should be considered as a 

rigid grouted condition with all DOFs fixed.  Adequate modes are to be extracted to 

cover the various operating frequencies such as shaft speed, blade pass 

frequencies, gear mesh frequency, etc., encountered during the operation of the 

equipment.  Modal Analysis is not required for Shock Analysis and to be done for 

Vibration Analysis. 

(e) The shock mounts need not be modeled in the analysis as the shock amplitude 

specified in the specifications is above the shock mounts.  Therefore, the fix points 

of the equipment (shock mount location) is to be modeled as translational 

restraints which means that all three translational degrees of freedom will be fixed 

(except in the direction of shock where base excitation is applied) and all three 

rotational degrees of freedom will be free. 

(f) Generation of solid/surface model of the equipment and consequent development 

of finite element model will vary from equipment to equipment depending on the 

shape, size, dimension and functioning of the equipment.  Therefore, it is not 

possible to generalize the method of preparing the finite element model.  The 

designer/manufacturer shall discuss with BHEL/Customer before undertaking the 

analysis regarding above aspects.  In case, entire equipment is not possible to be 

analysed as a single mode, it is permitted to undertake analysis with sub models.  

However, proper boundary conditions are to be considered while dividing the 

models.  This should be discussed with BHEL/Customer in advance before 

undertaking the analysis and agreed upon. 

(g) The shock analysis report is to be submitted in hard copy as well as in soft copy.  

Apart from this, the final model and analysis files should be submitted by the firm 

along with the complete result files.  For example, if the analysis is carried in 

ANSYS software, the firm should submit DB file, load step files, RST files etc.  In all 
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cases, the analysis must be carried out as per the agreed methodology between 

BHEL/Customer and the firm.  Therefore, the firm should ensure that all the details 

of modeling and analysis procedure is discussed with BHEL/Customer. 

2. Brief Methodologies for Various Analysis 

(a) Finite Element Stress Analysis 

i. Stress analysis by finite element method is to be carried out.  The analysis is 

to be carried out in IDEAS/ANSYS software.  In certain cases, ABAQUS 

software can also be used with prior approval of BHEL/Customer. 

ii. The basic procedure of modeling, meshing and FEM analysis is required to 

be followed. The stress analysis should be undertaken for normal operating 

condition.  The boundary condition should simulate all the operating 

condition parameter like various forces, temperatures, restraints etc.  It is 

not possible to specify the detailed procedure of analysis as it will vary from 

equipment to equipment.  However, the objective of the analysis is to ensure 

that the equipment will meet the design requirement under operating 

condition and stresses and deflections are within the acceptable limit. 

iii. The firm should submit full report of stress analysis in hard and soft copies.  

The CAD model files of the components & assembly and FE model analysis 

database files and result files should be submitted in DVD or any other 

external storage media. 

iv. The firm should discuss with BHEL/Customer in advance regarding the type 

of model and meshing required to be developed and the various boundary 

conditions to be used. 

(b) Vibration Resistance Analysis 

i. Vibration resistance analysis is basically to ensure that the equipment will 

perform its duties under propeller induced vibration.  Also the frequency and 

the amplitude of the propeller induced vibration are indicated in the 

Purchase Order. 

ii. Vibration resistance analysis should be carried out by finite element method.  

The analysis should be carried out in ANSYS or IDEAS software, preferably 

in ANSYS software.  This analysis is basically frequency response analysis 

and in the ANSYS it is described as spectrum analysis.  The FEM model 

generated for stress analysis or shock analysis can be used for vibration 

resistance analysis.  The objective of the analysis is to establish the 

response of the equipment under external vibration spectrum. 



 

Purchase Specification 
For Design, Development, Manufacture, Testing & Supply 
Of Mil-Grade 8 Port L2 Manageable POE Network Switch  

PS No.:  PS-460-189 

Rev No.:  00 

Page 18 of 26 

 

 

 

 

iii. It is not possible to describe the details of analysis as it will vary from 

equipment to equipment.  Therefore, the firm’s rep should discuss the details 

methodology of the analysis with BHEL/Customer in advance so as to 

ensure proper modeling and analysis. 

iv. The firm should submit full report of vibration resistance analysis in hard 

and soft copies.  The CAD & FE model analysis file and result file should be 

submitted in DVD or any other external storage media.  

(c) Brief Methodology For Air Borne Noise Measurement 

i. Airborne Noise measurements should be carried out as per Standard ISO 

3744 and levels of sound pressure measured are to be corrected accordingly 

ii. The points of measurement are to be located on the conformal measuring 

surface as per Fig-6 of ISO 3744 at a measuring distance of 1m. 

iii. From the results of the measurement, the average level of sound pressure 

for the measuring surface is to be calculated in accordance with ISO. 

(d) Reports: 

i. Detailed calculation of Shock and vibration 

ii. Design confirmation to Shock and vibration 

iii. Analysis Reports  
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Annexure – 3  (Quality Assurance Plan) 

Brief details for Quality Assurance Plan to be followed is as given below.  Any changes needed 

will be notified during stage wise inspection 

1) Scope 

This Quality Assurance Plan (QAP) defines the quality assurance activities to be carried 

out by the Vendor for the supply of the following items (for the supplies, associated 

requirements, services, documentation and other items in accordance with the 

specifications)  

This Quality Plan is a revisable document, and revisions will be made throughout the 

project if becomes necessary. 

 

2) Classification Of Tests 

Various tests to be carried out are classified as Visual/Physical Checks, 

Surveillance/Verification Check and Functional/Internal Factory Test for Quality 

Assurance check of the equipment’s / stores manufactured by the Vendor to meet 

BHEL’s requirements.  These are as follows: 

A)  Visual/Physical Check:   As part of the Visual/Physical Check the following will be 

carried out. 

 Look for obvious sign and physical damage 

 Check that the enclosures have smooth finish and are free from dents, 

cracks, blowholes etc. 

 Check for proper painting  

 Check that the orientation of the connectors/glands as per drawings having 

no visible damages 

 Check that all nuts and screws at the connections are secured reliably 

 Check for the workmanship and finish. It should be satisfactory. 

 Ensure that all the Seals / Gaskets are intact for the sealed units / sub-

assemblies. 

 Check the dimensions & weight 
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B) Surveillance/Verification Check: Quality Surveillance is the continuing monitoring 

and verification of the products and analysis of records in relation to stated 

references to ensure that specified requirements for quality are being met. This 

check will be carried out on Random basis of the records / Test results of QA 

check done by the manufacturer 

 

C) Functional/Internal Factory Test:  This test will be performed to check the key 

parameters (HW items) of the stores offered for inspection on 100 % (if not 

differently mentioned) of the offered lot. These will be carried out at the Vendor’s 

premises by BHEL/QA Officer. 

 

3) Acceptance Criteria 

The Testing of items is performed in Three Levels. They are as follows: 

A. The First Level is the Goods In-Wards inspection which involves inspection of the 

Raw Material.  In this stage the items are checked visually as described at para 2(A) 

above.  In addition, the various Test Certificates obtained from the manufacturer is 

also verified.  In case of COTS items, they are to be functionally tested.  The 

Vendor has to maintain records of the tests carried out on each of the items and 

the same should be provided to BHEL/IN reps.   

B. The Second Level is the In-process Stage Inspection which involves Testing of 

Sub-assemblies.  In the present case, In-process Stage Inspection is not 

applicable, as the items under supply do not have the requisite functional sub-

assemblies. 

C. The Third Level of Testing is the System Acceptance Test or Final Factory Test.  In 

this Level the final deliverable item will be tested by Vendor in the presence of 

BHEL/IN reps. 
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Annexure – 4 (Preservative Packaging & Delivery) 

Brief details for Preservative Packaging and Delivery of the items are given below.  Any 

changes needed will be notified during stage wise inspection. 

1) Packaging Details  

a) All deliverables are to be packed in Re-Usable Wooden Pallet Box with Nuts & 

Bolts. 

b) The Re-usable wooden pallet box sizes are to be optimized as required.  Sufficient 

cushioning material has to be provided between the equipment and the inner wall 

of the re-usable wooden pallet box, to prevent any damage to the equipment during 

transportation.  All materials required for the packing like wooden cases, pallet and 

other cushioning/packing material are to be provided by the Vendor,  

c) The equipment has to be first sealed in a poly-ethylene cover containing adequate 

quantity of silica gel sachets as per the above standard, and then to be placed 

inside the re-usable wooden pallet box.  Each type of fasteners 1) required for 

mounting the equipment onboard ship and 2) being supplied as additional quantity 

are to be packed, sealed in properly labeled separate polyethylene covers along 

with silica gel sachets and placed in suitable cardboard boxes for dispatch. 

d) Each Package (Wooden Pallet Boxes and the card board boxes) should be 

individually labeled with the following information: 

i. Equipment Nomenclature 

ii. BHEL’s Part Number  

iii. Item Serial no. 

iv. Item Quantity 

e) BHEL PO No. 

i. Date of Dispatch 

ii. Each wooden box / Cardboard Box should be numbered and having a 

packing slip. 
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Annexure – 5  (Name Plate Details) 
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Note: The above details provided is only a sample. The actual details will be provided during detail 

design. 
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Annexure – 6  (Details For Painting The Mechanical Enclosure) 
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1. Technical Specifications: 

1.1 This specification describes the details of Design, Development, Manufacture, 

Testing & Supply of Mil-Grade 24 Port L3 Manageable POE Network Switch meant 

for Naval Application (which will be installed onboard a Naval Platform). 

1.2 The design of the Mil-Grade 24 Port L3 Manageable POE Network Switch should be 

such that it should meet all the Type Tests requirements specified at Annexure - 1. 

1.3 The design, development, fabrication/manufacture, assemble and testing of 

Network Switch involves the following: 

a) Design & development of Mil-Grade 24 Port L3 Manageable POE Network 

Switch suitable for Naval Application. 

b) The design & construction of the Mechanical Enclosure for the Mil-Grade 24 

Port L3 Manageable POE Network Switches should be the same as that of L2 

Type (refer Note below), as Type Test will be carried out only on 24 Port L2 

Type Network Switch and 24 Port L3 Type Network Switch will not undergo 

Type Test. 

c) Manufacture of Mil-Grade 24 Port L3 Manageable POE Network Switches can 

be taken up only after Mil-Grade 24 Port L2 Manageable POE Network Switch 

passes all the Type Tests. 

Note: Refer to Purchase Specification PS-460-188 - For Design, Development, 

Manufacture, Testing & Supply Of Mil-Grade 24 Port L2 Manageable 

POE Network Switch  

1.4 It is not the intent to specify completely herein all the details of design and 

construction of the Network Switch.  However, the Network Switch shall be 

complete in all respects conforming to high standards of components which may 

not have been specifically mentioned, but are essential for satisfactory and 

trouble-free operation/ maintenance of the equipment onboard Naval Ship. 

1.5 The Vendor while quoting shall go through the specifications in detail and all 

attachments thereof and furnish all documentation as indicated elsewhere in the 

specification.  Deviations from specifications, if any, should be clearly specified.  

Compliance shall be assumed if not mentioned otherwise.  

1.6 The testing requirement of the Enclosure shall confirm to the specified standards 

stipulated in JSS 55555 document.  

1.7 The Technical Details of the Mil-Grade 24 Port L3 Manageable POE Network Switch 

are as given below: 
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Sl. No. Description 

1 24 Ports POE ready  

2 24 10/100/1000 Tx Gigabit Copper ports 

3 Min 48 Gbps of switching fiber capacity 

4 Switching forwarding rate of 32 Mpps or more 

5 Broadcast/Multicast storm control to prevent degradation of switch 

performance from faulty end stations 

6 Support for Ring Topology 

7 IEEE 802.1Q Port and subnet based VLANs 

8 Standard and Extended ACLs, port-based ACLs, VLAN ACLs 

9 Integrated security feature like IP Source guard or equivalent, Dynamic ARP 

Inspection, IGMP Snooping, MAC Address binding 

10 802.1x, RADIUS Authentication 

11 Provision for Multicast traffic in the LAN through like protocols IGMP 

12 The network manageable through NMS and supports for syslog server and 

features like Layer 3 trace route/IEEE802.1AG CFD/VCT/equivalent 

13 Provision for backup and restore the configuration files 

14 Port mirroring features for monitoring network traffic of a particular 

port/group of ports/entire switch 

15 IPv6 compatibility support for all products 

16 Network Switches to have Circular RJ45 Cat6a Receptacle with mating 

Connectors 

17 IP rating 44 

18 Not To Exceed Dimensions:   465 X 440 X 178 (W X D X H) mm 

 

Note:  

1) Vendor to use Circular RJ45 Cat6a Receptacle ED-IE-RJ45F-6A-B-68-FC of LAPP or 

PC4B0029-19NX-1-C of TE Connectivity or any other suitable equivalent 

2) Vendor to provide 1 set of mating connectors for each Network Switch 
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2. Scope Of Work/Supply  

2.1 The Network Switch shall be designed / developed / fabricated / manufactured / 

assembled & tested and supplied by the Vendor.   

2.2 The design & construction of the Mechanical Enclosure for Mil-Grade 24 Port L3 

Manageable POE Network Switches should be the same as that of L2 Type, as Type 

Test will be carried out only on 24 Port L2 Type Network Switch and 24 Port L3 

Type Network Switch will not undergo Type Test. 

2.3 The following shall be applicable: 

a) It is not the intent to specify completely herein all the details of design and 

construction of the Network Switch.  However, the Network Switch shall be 

complete in all respects conforming to high standards of components which 

may not have been specifically mentioned, but are essential for satisfactory 

and trouble-free operation/ maintenance of the equipment onboard Naval 

Ship. 

b) The Network Switch should be adequately provided with the following in 

order to qualify the list of Type Tests mentioned at Annexure-1: 

i. Heating/Cooling arrangement (for High Temperature / Low 

Temperature / Humidity Tests) 

ii. Protections (for Power / EMI / EMC / IP) 

iii. Filters (for Power / EMI / EMC) 

iv. Shock Absorbers if required within the Network Switch (for Vibration / 

Shock) 

c) Scope of supply will also cover the following:  

i. Procurement of all the required Raw Materials 

ii. Raw Material (used for fabrication of Mechanical Enclosure) to be 

tested for Chemical Analysis, Mechanical & Hardness Test (NABL 

accredited Lab Test Certificates), the raw material testing will be 

witnessed by BHEL/Customer  

iii. Sourcing of Mechanical/Electrical/Electronic Commercial–Off-The–

Shelf (COTS) Components like Eye-Bolts, Fasteners, Rivets, Gaskets, 

Locks, Nuts, Bolts, Hinges, Cable Glands, Cables/Wires, Terminal 

Blocks, Fuse, Switches, Indicators, MCBs, EMI/EMC Filters, etc.., as 

required for the manufacture of the Network Switch. 
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iv. Only Screened and LSZH (Low Smoke Zero Halogen) Cables to be 

used for internal wiring.  

v. Assembly 

vi. Internal wiring 

vii. Surface preparation and painting (Colour: Eau-Di-Nil as per IS 5) 

viii. Inspection (by Third party / Customer / BHEL) 

ix. PSI is applicable and Vendor needs to give a PSI call along with the 

relevant TCs /Test Reports 

x. Packaging & Forwarding to BHEL Premises 

Note: For detailed process of Preservative Packaging and Painting, 

please refer to documents “Annexure - 4” and “Annexure - 6” 

respectively. 

d) The scope of supply also includes final packing of the Network Switches and 

dispatching them to BHEL - Electronics Systems Division, Electronic City, 

Hosur Road, Bangalore – 560100. 

e) Schedule Of Design, Development, Manufacture & Type Testing 

i. The Vendor shall submit the Detailed Design Drawing (2D & 3D) 

including the Cable Scheme within 2 weeks from the date of receipt of 

BHEL’s PO. 

ii. Upon clearance of Detailed Design Drawing, the Vendor should carry 

out the Analysis and submit the Analysis Report within 4 weeks. 

iii. The Analysis Report should contain all details like CG (Centre of 

Gravity), Heat Dissipation, Power Requirement in watts (Voltage and 

Current), Heating/Cooling Arrangements, Weight, Shock, Vibration, 

CFD, etc. 

iv. Subsequent to acceptance of the Analysis Report, BHEL shall give 

manufacturing clearance for Mil-Grade 24 Port L3 Manageable POE 

Network Switches to the Vendor only after the Mil-Grade 24 Port L2 

Manageable POE Network Switch passes all the Type Tests specified 

at Annexure-1 (refer Purchase Specs PS-460-188). 

f) The List Of Deliverables and the schedule for their deliveries are as indicated 

below: 
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Sl. No. Item Description Quantity Schedule 

A) Items to be delivered in the 1st Lot  

1 Mil-Grade 24 Port L3 Manageable POE Network Switch 

(BHEL Mat Code - DS0830006695)  

Note:  One set of all mating Circular Connectors (Power / 

Network) to be supplied along with the Network Switch 

2 Nos. Refer (*) 

* As type Test will not be carried out on 24 Port L3 Network Switch, delivery of Lot 1 items shall 

be 06 Weeks from Date of Mil-Grade 24 Port L2 Manageable POE Network Switch passing all the 

Type Tests 

B) Items to be delivered in the 2nd Lot 

1 Mil-Grade 24 Port L3 Manageable POE Network Switch 

(BHEL Mat Code - DS0830006695)  

Note:  One set of all mating Circular Connectors (Power / 

Network) to be supplied along with the Network Switch 

2 Nos. Refer (*) 

* As type Test will not be carried out on 24 Port L3 Network Switch, delivery of Lot 2 items shall 

be 12 Weeks from Date of Mil-Grade 24 Port L2 Manageable POE Network Switch passing all the 

Type Tests 

C) Items to be delivered in the 3rd Lot 

1 Mil-Grade 24 Port L3 Manageable POE Network Switch 

(BHEL Mat Code - DS0830006695)  

Note:  One set of all mating Circular Connectors (Power / 

Network) to be supplied along with the Network Switch 

2 Nos. Refer (*) 

* As type Test will not be carried out on 24 Port L3 Network Switch, delivery of Lot 3 items shall 

be 20 Weeks from Date of Mil-Grade 24 Port L2 Manageable POE Network Switch passing all the 

Type Tests 

 

Note:  

1) As Type Test will not be carried out on Mil-Grade 24 Port L3 Manageable POE 

Network Switches, BHEL shall give manufacturing clearance for Mil-Grade 24 

Port L3 Manageable POE Network Switches to the Vendor only after the Mil-

Grade 24 Port L2 Manageable POE Network Switch passes all the Type Tests 

specified at Annexure-1 (refer Purchase Specs PS-460-188). 

2) Vendor to pack and despatch Network Switches in Reusable Wooden Box. 

3) Vendor to provide Commissioning Support to BHEL at Site (onboard Naval 

Platform at Vishakhapatnam) during commissioning of the 1st System 
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3. Review Meetings: 

It is mandatory for the Vendor to attend Review Meetings to be held at BHEL ESD, 

Bangalore, for reviewing the progress of the manufacturing.  

 

4. Technical Requirements:  

4.1 The design of the Mil-Grade 24 Port L3 Manageable POE Network Switch should be 

such that it does not exceed the Limiting Dimensions of 465 X 440 X 178 (W X D X 

H) mm.  

4.2 The design & construction of the Mechanical Enclosure for Mil-Grade 24 Port 

Manageable POE Network Switches should be the same for L2 Type and L3 Type, 

as Type Test will be carried out only on 24 Port L2 Type Network Switch and 24 

Port L3 Type Network Switch will not undergo Type Test. 

4.3 The Power & Network Connections pertaining to the Network Switch should be 

Circular Connectors. 

4.4 Vendor to use Circular RJ45 Cat6a Receptacle ED-IE-RJ45F-6A-B-68-FC of LAPP or 

PC4B0029-19NX-1-C of TE Connectivity or any other suitable equivalent Circular 

Connector. 

4.5 Vendor to provide 1 set of all mating connectors for Power & Network Connections 

for each Network Switch.  

4.6 External Earthing with suitable earth bonds/studs as per DND/SDG/24EMC-1 are to 

be provided. 

4.7 The Network Switch should be provided with suitable protection against short 

circuit currents, voltage surges and overloads in the input supply and protect the 

electronic items/circuits from damage caused by transients and over-stresses. 

4.8 The painting color of the enclosure is “Eau-De-Nil, Code No: 216 as per IS 5”.  

Finishing and Painting shall be as per the document “Annexure-6”. 

4.9 The following shall be applicable: 

a) The Vendor has to ensure that no deformation takes place due to 

overheating caused by welding and sand/grit blasting.  These two processes 

have to be carried out in a controlled manner.  

b) Unless otherwise mentioned, all junction point or edge due to bending 

operation has to be filled with welding material.  Every junction must be 
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water proof.  Welding material in excess must be removed by grinding tool.  

Continuous electric welding on all external perimeters, external areas of the 

body shall not show evidences of welding. 

c) In case of any non-compliance to the Technical Specifications, the same 

shall be brought to the notice of BHEL and prior consent to be taken from 

BHEL before proceeding for further assembly. 

d) The Vendor has to ensure the uniformity and straightness of the enclosures 

after welding and sand blasting.  The Vendor also has to ensure that there is 

no matching burrs and sharp corners and to be removed or trimmed. 

e) Name plate and Diagram plate shall be as per the document “Annexure-5” 

f) Any cut-outs internal or external to be made only with the consent of BHEL. 



 

Purchase Specification 
For Design, Development, Manufacture, Testing & Supply 
Of Mil-Grade 24 Port L3 Manageable POE Network Switch  

PS No.:  PS-460-201 

Rev No.:  00 

Page 11 of 25 

 

 

 

 

5. Vendor Documentation:   

5.1 As part of Technical Proposal, Vendor has to provide a point wise compliance to 

each of the clauses of this specification document. 

5.2 OEM’s datasheets of all components (in the scope of the Vendor), satisfying the 

requirements stated in this document shall be furnished by Vendor to BHEL along 

with the technical offer. 

5.3 Vendor needs to give a PSI call along with the relevant TCs /Test Reports.  

5.4 Test Certificates, Warranty Certificate, COC, Packing List etc., have to be to be 

provided along with the supply. 

5.5 During the execution of the project, Vendor shall maintain version-controlled 

documentation process related to manufacturing process and to be shared as and 

when required by BHEL including any approved deviations.  

 

6. Quality Assurance Plan:  

The Quality Assurance Plan to be followed as per “Annexure - 3” 

 

7. Packaging & Forwarding:  

The Packaging & Forwarding shall be as per “Annexure - 4” document. 

 

8. Testing & Inspection:  

8.1 The Vendor has to provide material test certificate for sheet metal from NABL 

accredited labs on chemical analysis, mechanical tests and hardness of the 

material (the test will be witnessed by BHEL/Customer).  OEM’s Certificate Of 

Conformity (COC) for bought out items (like Fasteners, Rivets, Gaskets, Air Filters, 

etc.).  In addition to the above conformance, Vendor has to provide 3 nos. of 

samples of each item for subjecting to Salt Corrosion and Mould Growth Test.  

Also, the Vendor has to provide 3 nos. each of the representative samples of Raw 

Material Sheets (suitable for Naval Application) painted of size 5” x 5”. 

8.2 The Vendor has to inform BHEL at least 7 days in advance, for stage inspection 

after each process viz., Raw Material Inspection, Fabrication, Surface Preparation 

and Painting before starting the subsequent process.  The next process can only 

be started after clearance from BHEL.  Vendor has to facilitate inspection from 
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BHEL customer at any stage of the project.  Vendor has to facilitate third party 

inspection for sample selection from the Raw Material.  During the manufacturing 

process, any ambiguity or lack of information related to any process step as 

observed by Vendor to be resolved in consultation with BHEL.  

 

9. Supporting Documents:  

9.1 Document  “Annexure – 1” for Details of Type Tests  

9.2 Document “Annexure - 2” for Shock & Vibration 

9.3 Document “Annexure - 3” for Quality Assurance Plan 

9.4 Document “Annexure - 4” for Preservative Packaging 

9.5 Document “Annexure - 5” for Name plate/Diagram plate 

9.6 Document “Annexure - 6” for Finishing & Painting 

 

10. Confidentiality & Non-Disclosure Agreement:  

The Vendor has to enter into a confidentiality and non-disclosure agreement with BHEL 

to be eligible for participating in the bid and further execution of the contract / order.  

 

11. Warranty:  

The Vendor has to give a warranty of the product for a period of 36 months from the date 

of supply.  The warranty includes the repair / replacement of the defective parts / items at 

Vendor works/BHEL/ONBOARD SHIP.  The cost of logistics for movement of parts /items 

for repair/ replacement to be borne by the Vendor.  
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Annexure – 1 

List Of Type Tests That The Mil-Grade 24 Port L3 Manageable POE Network Switch 

Should Be Designed For 

 

Sl. No. Type Test Description Test Condition / Severity 

1 High Temperature Test 53 ± 3°C for 24 hrs 

Procedure 6; Test Condition K 

Test No. 17 of JSS 55555 

2 Low Temperature Test -10°C for 16 hrs 

Procedure 4; Test Condition H 

Test No. 20 of JSS 55555 

3 Damp Heat Test 40 ± 2°C at 93 ± 5% RH for 16 hrs 

Test No. 10 of JSS 55555 

4 Mould Growth (On Representative Samples) 29°C to 90% RH for 28 days 

Test No. 21 of JSS 55555 

5 Salt Corrosion (On Representative Samples) 0°C for 16 hrs 

Procedure 1 for 7 days 

Test No. 9 of JSS 55555 

6 Air Borne Noise Test As indicated at Annexure - 4 

7 Shock / Impact Test As indicated at Annexure - 4 

8 Vibration Resistance Test As indicated at Annexure - 4 

9 High Voltage Test As per Clause 0501-0518 of NES 511 

10 Earth Bonding Test As per Clause 0531-0533 of NES 511 

11 Insulation Resistance Test As per Clause 0519-0523 of NES 511 

12 EMI/EMC Test Test for CE-101, CE-102, CS-101, CS-103, 
CS-109, CS-114, CS-116, RE-101, RE-102, 
RE-103, RS-101, RS-103 and RS-06 

As per MIL-STD 461E 

13 IP Test IP44 As per IEC 60529 

 

Note: 

1) Shock mounts required for Network Switch are not in the scope of supply of the Vendor, but 
Vendor should select the suitable shock mounts from the Data sheet provided by 
BHEL/Customer. 
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Annexure – 2  (Shock, Vibration & Airborne Noise) 

Details of Various Design Analysis of Equipment to be undertaken for Design Validation 

1. Methodology for Shock Analysis of Equipment Using Finite Element Analysis: 

(a) The shock analysis if equipment is required to be undertaken to ensure that the 

equipment will function properly without any failure under the specified shock 

pulse values given specifications.  The shock pulse values in terms of acceleration 

and time as a full Sine wave has been specified for three mutually perpendicular 

directions.  The shock pulse is to be considered acting in each direction separately 

and not acting simultaneously. 

(b) It is difficult to indicate minute details of the methodology and procedure of the 

analysis at this stage.  It is therefore intended to broadly specify the methodology.  

The details of modeling and analysis procedure may be discussed and agreed 

upon between BHEL/Customer and the manufacturer.  Shock analysis has to be 

carried out by finite element method and as far as possible physical modeling of 

the equipment shall be carried out with exact dimensions and material properties.  

The finite element model may be built up with shell element or solid elements or 

combination of the two depending on the design of the equipment.  In each case, 

the designer should justify selection of elements.  Whenever, shell elements are 

used, meshing should be done at the mid surfaces.  Shock Analysis should be 

carried using Transient Dynamic Analysis approach only.  The analysis should be 

carried out preferably in ANSYS software.  However, if it is not possible to 

undertake in ANSYS, analysis may be carried out in ABAQUS software. 

(c) The Shock analysis should be performed by equivalent static load approach as 

well as transient dynamic analysis approach.  Shock Analysis should be carried 

using Transient Dynamic approach only.  For equivalent static load approach, the 

equipment should be analysed under static condition assuming that maximum 

shock amplitude is applied as inertia load.  This analysis should be carried out 

separately for three mutually perpendicular directions in positive and negative 

axis.  Apart from the inertia load, self-weight of the equipment as well as other 

operating loads, radial thrust, axial thrust, operating torque and any other loads 

acting on the equipment should be considered.  For transient dynamic analysis, 

the entire analysis needs to be carried out in time domain and the shock pulse 

specified in the technical specifications of Purchase Order should be applied at the 

fixing points of the equipment as ground excitation, and the response of the 

equipment needs to be evaluated.  Also in transient dynamic analysis, three 

separate analyses in mutually perpendicular directions should be carried out.  In 
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all the above analyses, stresses and deflection should not exceed the allowable 

limit. 

(d) Modal Analysis: Apart from the above analysis, the designer/manufacturer shall 

carry out normal mode dynamic analysis of the equipment to estimate the natural 

frequency of the equipment.  Normal mode analysis should be carried out by 

Block-Lanczos method.  The modal analysis of the equipment is to be carried out 

with and without the shock mounts.  If the equipment natural frequency (without 

considering the shock mount) is very high i.e., above 160 Hz, the equipment will be 

considered as rigid and no transient analysis is required.  In the analysis with 

shock mounts, the appropriate stiffness and the damping of the mount which is 

proposed to be used is to be considered as spring element in the analysis.  The 

stiffness of the first connections like bellows, compensators, pipes, rubber hose, 

etc which is proposed in the actual on-board setup are to be considered in the 

analysis.  The boundary condition below the SV mounts should be considered as a 

rigid grouted condition with all DOFs fixed.  Adequate modes are to be extracted to 

cover the various operating frequencies such as shaft speed, blade pass 

frequencies, gear mesh frequency, etc., encountered during the operation of the 

equipment.  Modal Analysis is not required for Shock Analysis and to be done for 

Vibration Analysis. 

(e) The shock mounts need not be modeled in the analysis as the shock amplitude 

specified in the specifications is above the shock mounts.  Therefore, the fix points 

of the equipment (shock mount location) is to be modeled as translational 

restraints which means that all three translational degrees of freedom will be fixed 

(except in the direction of shock where base excitation is applied) and all three 

rotational degrees of freedom will be free. 

(f) Generation of solid/surface model of the equipment and consequent development 

of finite element model will vary from equipment to equipment depending on the 

shape, size, dimension and functioning of the equipment.  Therefore, it is not 

possible to generalize the method of preparing the finite element model.  The 

designer/manufacturer shall discuss with BHEL/Customer before undertaking the 

analysis regarding above aspects.  In case, entire equipment is not possible to be 

analysed as a single mode, it is permitted to undertake analysis with sub models.  

However, proper boundary conditions are to be considered while dividing the 

models.  This should be discussed with BHEL/Customer in advance before 

undertaking the analysis and agreed upon. 

(g) The shock analysis report is to be submitted in hard copy as well as in soft copy.  

Apart from this, the final model and analysis files should be submitted by the firm 

along with the complete result files.  For example, if the analysis is carried in 

ANSYS software, the firm should submit DB file, load step files, RST files etc.  In all 
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cases, the analysis must be carried out as per the agreed methodology between 

BHEL/Customer and the firm.  Therefore, the firm should ensure that all the details 

of modeling and analysis procedure is discussed with BHEL/Customer. 

2. Brief Methodologies for Various Analysis 

(a) Finite Element Stress Analysis 

i. Stress analysis by finite element method is to be carried out.  The analysis is 

to be carried out in IDEAS/ANSYS software.  In certain cases, ABAQUS 

software can also be used with prior approval of BHEL/Customer. 

ii. The basic procedure of modeling, meshing and FEM analysis is required to 

be followed. The stress analysis should be undertaken for normal operating 

condition.  The boundary condition should simulate all the operating 

condition parameter like various forces, temperatures, restraints etc.  It is 

not possible to specify the detailed procedure of analysis as it will vary from 

equipment to equipment.  However, the objective of the analysis is to ensure 

that the equipment will meet the design requirement under operating 

condition and stresses and deflections are within the acceptable limit. 

iii. The firm should submit full report of stress analysis in hard and soft copies.  

The CAD model files of the components & assembly and FE model analysis 

database files and result files should be submitted in DVD or any other 

external storage media. 

iv. The firm should discuss with BHEL/Customer in advance regarding the type 

of model and meshing required to be developed and the various boundary 

conditions to be used. 

(b) Vibration Resistance Analysis 

i. Vibration resistance analysis is basically to ensure that the equipment will 

perform its duties under propeller induced vibration.  Also the frequency and 

the amplitude of the propeller induced vibration are indicated in the 

Purchase Order. 

ii. Vibration resistance analysis should be carried out by finite element method.  

The analysis should be carried out in ANSYS or IDEAS software, preferably 

in ANSYS software.  This analysis is basically frequency response analysis 

and in the ANSYS it is described as spectrum analysis.  The FEM model 

generated for stress analysis or shock analysis can be used for vibration 

resistance analysis.  The objective of the analysis is to establish the 

response of the equipment under external vibration spectrum. 
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iii. It is not possible to describe the details of analysis as it will vary from 

equipment to equipment.  Therefore, the firm’s rep should discuss the details 

methodology of the analysis with BHEL/Customer in advance so as to 

ensure proper modeling and analysis. 

iv. The firm should submit full report of vibration resistance analysis in hard 

and soft copies.  The CAD & FE model analysis file and result file should be 

submitted in DVD or any other external storage media.  

(c) Brief Methodology For Air Borne Noise Measurement 

i. Airborne Noise measurements should be carried out as per Standard ISO 

3744 and levels of sound pressure measured are to be corrected accordingly 

ii. The points of measurement are to be located on the conformal measuring 

surface as per Fig-6 of ISO 3744 at a measuring distance of 1m. 

iii. From the results of the measurement, the average level of sound pressure 

for the measuring surface is to be calculated in accordance with ISO. 

(d) Reports: 

i. Detailed calculation of Shock and vibration 

ii. Design confirmation to Shock and vibration 

iii. Analysis Reports  
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Annexure – 3  (Quality Assurance Plan) 

Brief details for Quality Assurance Plan to be followed is as given below.  Any changes needed 

will be notified during stage wise inspection 

1) Scope 

This Quality Assurance Plan (QAP) defines the quality assurance activities to be carried 

out by the Vendor for the supply of the following items (for the supplies, associated 

requirements, services, documentation and other items in accordance with the 

specifications)  

This Quality Plan is a revisable document, and revisions will be made throughout the 

project if becomes necessary. 

 

2) Classification Of Tests 

Various tests to be carried out are classified as Visual/Physical Checks, 

Surveillance/Verification Check and Functional/Internal Factory Test for Quality 

Assurance check of the equipment’s / stores manufactured by the Vendor to meet 

BHEL’s requirements.  These are as follows: 

A)  Visual/Physical Check:   As part of the Visual/Physical Check the following will be 

carried out. 

 Look for obvious sign and physical damage 

 Check that the enclosures have smooth finish and are free from dents, 

cracks, blowholes etc. 

 Check for proper painting  

 Check that the orientation of the connectors/glands as per drawings having 

no visible damages 

 Check that all nuts and screws at the connections are secured reliably 

 Check for the workmanship and finish. It should be satisfactory. 

 Ensure that all the Seals / Gaskets are intact for the sealed units / sub-

assemblies. 

 Check the dimensions & weight 
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B) Surveillance/Verification Check: Quality Surveillance is the continuing monitoring 

and verification of the products and analysis of records in relation to stated 

references to ensure that specified requirements for quality are being met. This 

check will be carried out on Random basis of the records / Test results of QA 

check done by the manufacturer 

 

C) Functional/Internal Factory Test:  This test will be performed to check the key 

parameters (HW items) of the stores offered for inspection on 100 % (if not 

differently mentioned) of the offered lot. These will be carried out at the Vendor’s 

premises by BHEL/QA Officer. 

 

3) Acceptance Criteria 

The Testing of items is performed in Three Levels. They are as follows: 

A. The First Level is the Goods In-Wards inspection which involves inspection of the 

Raw Material.  In this stage the items are checked visually as described at para 2(A) 

above.  In addition, the various Test Certificates obtained from the manufacturer is 

also verified.  In case of COTS items, they are to be functionally tested.  The 

Vendor has to maintain records of the tests carried out on each of the items and 

the same should be provided to BHEL/IN reps.   

B. The Second Level is the In-process Stage Inspection which involves Testing of 

Sub-assemblies.  In the present case, In-process Stage Inspection is not 

applicable, as the items under supply do not have the requisite functional sub-

assemblies. 

C. The Third Level of Testing is the System Acceptance Test or Final Factory Test.  In 

this Level the final deliverable item will be tested by Vendor in the presence of 

BHEL/IN reps. 
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Annexure – 4 (Preservative Packaging & Delivery) 

Brief details for Preservative Packaging and Delivery of the items are given below.  Any 

changes needed will be notified during stage wise inspection. 

1) Packaging Details  

a) All deliverables are to be packed in Re-Usable Wooden Pallet Box with Nuts & 

Bolts. 

b) The Re-usable wooden pallet box sizes are to be optimized as required.  Sufficient 

cushioning material has to be provided between the equipment and the inner wall 

of the re-usable wooden pallet box, to prevent any damage to the equipment during 

transportation.  All materials required for the packing like wooden cases, pallet and 

other cushioning/packing material are to be provided by the Vendor,  

c) The equipment has to be first sealed in a poly-ethylene cover containing adequate 

quantity of silica gel sachets as per the above standard, and then to be placed 

inside the re-usable wooden pallet box.  Each type of fasteners 1) required for 

mounting the equipment onboard ship and 2) being supplied as additional quantity 

are to be packed, sealed in properly labeled separate polyethylene covers along 

with silica gel sachets and placed in suitable cardboard boxes for dispatch. 

d) Each Package (Wooden Pallet Boxes and the card board boxes) should be 

individually labeled with the following information: 

i. Equipment Nomenclature 

ii. BHEL’s Part Number  

iii. Item Serial no. 

iv. Item Quantity 

e) BHEL PO No. 

i. Date of Dispatch 

ii. Each wooden box / Cardboard Box should be numbered and having a 

packing slip. 
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Annexure – 5  (Name Plate Details) 
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Note: The above details provided is only a sample. The actual details will be provided during detail 

design. 
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Annexure – 6  (Details For Painting The Mechanical Enclosure) 
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Date:

Sl. No. BHEL Terms Complied (Yes/No) Remarks

Payment Terms-For quotes in INR

100% within 45 days after receipt and acceptance of material

Payment Terms-For quotes other than INR

100% against sight draft with 45 days credit on negotiation of complete set of documents.

Penalty

Delivery Period

Delivery will be as per cl. 2.3.(f) of Purchase Specification PS-460-188 Rev.00, PS-460-189 

Rev.00  and PS-460-201 Rev.00. 

Price Firm

(PVC not acceptable- Prices should be firm till execution of order)

6 Packing And Forwarding By Supplier

7
Delivery Terms:

For quotes in INR-Free Door Delivery at BHEL ESD, Electronic City

8

Delivery Terms:

For quotes other than INR-FCA International Gateway Airport (For shipment by air, Refer 

Annexure II for details) OR

CIF, ICD Bangalore. Port of discharge either Mumbai/Chennai (for shipment by sea)

Offer Validity

(90 days from the tender opening )

11 HSN Code

a Datasheets/Catalogs

b Distributor's authorisation certificate, if any

a Test Certificates, Warranty Certificate, COC, Packing List

15
PSI is applicable, and Vendor needs to give a PSI call along with the relevant TCs /Test 

Reports.

13 Documents to be submitted along with supply

10 Taxes & duties to be mentioned in offer (Applicable GST%)

(0.5% per week on the basic value of the undelivered quantity  max upto 10%)

4

5

3

9

2

 ANNEXURE-A

Commercial Terms Disscussion For ANK0000258 - MIL GRADE 8/24 PORT L2/L3 MANAGEABLE POE NETWORK SWITCHES

1

12 Documents to be submitted along with Technical offer

14
WARRANTY: 36 months from the date of supply as per cl. 11 of Purchase Specification PS-

460-188 Rev.00, PS-460-189 Rev.00  and PS-460-201 Rev.00. 



Sl. No. Description
Quantity 

Currency
Unit Price  Total Price

Remarks

1a DS0830006851 8 Port L2 Manageable Switch-Type Test 1 NO

1b
GST for Supply of DS0830006851 8 Port L2 Manageable Switch-Type Test (if 

applicable indicating%)
%

2a DS0830006703 8 Port L2 Manageable POE Network Switch 24 NO

2b
GST for Supply of DS0830006703 8 Port L2 Manageable POE Network Switch (if 

applicable indicating%)
%

3a DS0830006869 24 Port L2 Manageable Switch-Type Test 1 NO

3b
GST for Supply of DS0830006869 24 Port L2 Manageable Switch-Type Test (if 

applicable indicating%)
%

4a DS0830006687 24 Port L2 Manageable POE Network Switch 23 NO

4b
GST for Supply of DS0830006687 24 Port L2 Manageable POE Network Switch (if 

applicable indicating%)
%

5a DS0830006695 24 Port L3 Manageable POE Network Switch 6 NO

5b
GST for Supply of DS0830006695 24 Port L3 Manageable POE Network Switch (if 

applicable indicating%)
%

A Total cost including applicable taxes  (in figures)

Total cost including applicable taxes  (in words)

Price bid - ANK0000258











































































Paore Nc 36

Seller shall arrange to send the following
dispatch of goods: Any addition / exclusion
Purchase Order.

For desoatches from within lndia :-

Transporters copy of invoice,
waybill, packing list, any other
specific documents called in pO.

ANNEXURE - X

documents to the purchaser, immediately on
to such documents shall be as specified in the

(1 copy)

(1 copy)

Ig !e s_en!Ig1tl1qhase executire

Commercial invoice
(1 original +1

extra copy)
lnspection report / Test report
Test certificate (if called for in (1 copy)
the PO )

Wairanty certitiratet-if calf"a- f"r. f- --llnspection report/Test reportTest , ,-
c_ertificate (if 9{led for in the pO ) tr copy)

PSI call letter, if pSt is applicable (1 copy) 
-

For desoatches from outside tndia :-

[--r-
, To begiven to BHEL Freight Forwarder To be submitted to h

ru ()egrven ro 6Hr,L Frerght t-orwarder i To be submitted to bank
l

!:l1i..kins list __lret of documents as per po /

For hieh sea sales (HSSI :-

I

-J

LC

To be sent with the material

Delivery challan

I

] 01 Original lnvoice in lndian Rupees : three copiesri
I OZ j orisinal High sea sales agreement on Rs. 200/ - stamp paper (notorised) with two xerox
, , copies

I

03 Original Cargo Arrival Notice : with two copies

I --l
04 i Origlnal lnvoice in Foreign Currency : with two copies

on ther Bangalore ( depending <

lr:with one copy

05 | Originat packing tist :two copies
I

I 
OU ] Orisinal AWB copy (duty endorsed) : two copies

lO, ] Orisinal letter to Customs Officer - either Mumbai or Banl
airport of destination ) : with one copy

r
] 
ot I oristnat Letterto oCTRot officer :with one copy

I 09 ] original Delivery order copy from the freight forwarder : wil



























 

     Annexure-X 
 

Restrictions under Rule 144(xi) of General Financial Rules, 2017 amendment dt: 
23.07.2020 

 
I.  Any bidder from a country which shares a land border with India will be eligible to bid 

in this tender only if the bidder is registered with the Competent Authority. 
 

II. "Bidder" (including the term 'tenderer', 'consultant' or 'service provider' in certain 
contexts) means any person or firm or company, including any member of a 
consortium or joint venture (that is an association of several persons, or firms or 
companies), every artificial juridical person not falling in any of the descriptions of 
bidders stated hereinbefore, including any agency branch or office controlled by 
such person, participating in a procurement process. 

 
 

Ill.  "Bidder from a country which shares a land border with India" for the purpose of this 
Order means :- 

a. An entity incorporated, established or registered in such a country; or 

b. A subsidiary of an entity incorporated, established or registered in such a 

country; or 

c. An entity substantially controlled through entities incorporated, established or 

registered in such a country; or 

d. An entity whose beneficial owner is situated in such a country; or 

e. An Indian (or other) agent of such an entity; or 

f. A natural person who is a citizen of such a country; or 

g. A consortium or joint venture where any member of the consortium or joint 

venture falls under any of the above 
 

IV. The beneficial owner for the purpose of (iii) above will be as under: 
 
 

1.   In case of a company or Limited Liability Partnership, the beneficial owner is 

the natural person(s), who, whether acting alone or together, or through one 

or more juridical person, has a controlling ownership interest or who exercises 

control through other means. 

Explanation-- 
 
 

a. "Controlling ownership interest" means ownership of or entitlement to 

more than twenty-five per cent of shares or capital or profits of the 

company; 
 

 b. "Control" shall include the right to appoint majority of the directors or to 

control the management or policy decisions  including by virtue of their 

shareholding or management rights or shareholders agreements or 
voting agreements; 

 
 

2. 
 

In case of a partnership firm, the beneficial owner is the natural person(s) 

  who, whether acting alone or together, or through one or more juridical 

  person,  has  ownership of  entitlement to more  than  fifteen percent of 

  capital or profits of the partnership; 



 

 
 

3. 
 

In  case  of  an  unincorporated association or  body  of  individuals, the 

  beneficial owner is the natural person(s), who, whether acting alone or 

  together, or through one or more juridical person, has ownership of or 

  entitlement to more than fifteen percent of the property or capital or profits 

  of such association or body of individuals; 

 4. Where no natural person is identified under (1) or (2) or (3) above, the 

  beneficial owner is the relevant natural person who holds the position of 

  senior managing official; 

 
 

5. 
 

In case of a trust, the identification of beneficial owner(s) shall include 

  identification of the author of the trust, the trustee, the beneficiaries with 

  fifteen percent or more interest in the trust and any other natural person 

  exercising  ultimate effective control over the  trust  through a chain  of 

  control or ownership. 

V.  
 

An Agent is a person employed to do any act for another, or to represent another 
in dealings with third person. 

 


















