Enquiry

Bharat Heavy Electricals Limited

Transmission Business Group
Materials Management

Project : MPPTCL BALAGHAT BADNAWAR BHOPAL CHHEGAON NAGDAH S/S AND T/L

Enquiry |Enquiry [Rev |Rev |PI No Enquiry|Inspection by Due Dt|Commercial| Technical |Signing

No Dt No Dt Type Comments |Comments|Authority

275E076 18-Jun-15 0 342240327 | Package BHEL/Customer/Third 14-Jul-15|As Per NIT As Per NIT Sr. Engineer

Party
Document Enclosed
SN(Equipment |Phy |Qty [(Unit Unit % |% |% |[% |Unit |Plan Dt |Comments
Unit Exworks |Packing ([ED |CST |VAT |ST |F&l

1 |ALUMINUM TUBE |[MTR [4936.5 30-May-15 (1) FOR DETAILED TECHNICAL SPECIFICATION
4" IPS FOR AND CUT LENGTH DETAILS REFER ATTACHED
MPPTCL DOC. NO. TB-368-316-005, REV-00 (2)
PROJECT

QUANTITIES BREAK -UP ARE MENTIONED
BELOW (A) BALAGHAT=1644.5M, (B)
BADNAWAR=2590.0M,(C) BHOPAL=307.5M,(D)
CHHEGAON=303.5M, (E) NAGDA=91.0M

You are requested to submit your most competitive offer so as to reach us positively by the tender opening date & time. THE TENDERS NOT RECEIVED WITHIN
SCHEDULED DATE AND TIME ARE LIKELY TO BE IGNORED. BHEL shall not be responsible for any postal delay.

IN YOUR OWN INTEREST YOU ARE ADVISED TO CAREFULLY READ “THE INSTRUCTIONS TO BIDDERS”. INCOMPLETE BIDS AND/OR BIDS NOT
COMPLYING WITH TENDER CONDITIONS SHALL BE TREATED AS NON RESPONSIVE AND ARE LIKELY TO BE IGNORED.

In case Tender Documents are not received within 7 days of this E-mail message, intimate BHEL accordingly. If no intimation is received, it will be
considered that you have received tender enquiry and delay in submission offer due to late receipt of tender documents will not be entertained.

YOU ARE REQUESTED TO SUBMIT YOUR MOST COMPETITIVE OFFER SO AS TO REACH US POSITIVELY BY 2 PM ON THE TENDER OPENING DATE
AND TENDER WILL BE OPENED AT 2:30 PM WITH EFFECT FROM 15-SEP-09.



BHEL RESERVES THE RIGHT TO OPT FOR REVERSE AUCTION FOR OBTAINING BEST PRICES.

OFFERS THROUGH E-MAIL / FAX:

WHOSOEVER DESIRES TO SEND OFFERS ON THEIR OWN RISK (COMPLETE IN ALL RESPECTS) VIA E-MAIL or FAX HAVE TO SEND THE OFFERS TO
THE COMMON E-MAIL ADDRESS tenderbox@bhel.in or 0120-6748581 FAX .

THE RECEIVED EMAIL OFFERS WILL BE PRINTED BY PURCHASE COORDINATOR AND PUT THEM INTO COVERS AS PER CONVENTIONAL METHOD
FOR TENDER OPENING I1.E., TECHNO COMMERCIAL & PRICE OFFER SHALL BE PUT INTO TWO SEPARATE COVERS AND BOTH THE COVERS ARE
KEPT IN THIRD COVER DULY SUPER SCRIBING ENQY. NO. AND DUE DATE.

OFFERS SENT TO ANY OTHER E-MAIL ID or FAX NO AND INCOMPLETE OFFERS SHALL NOT BE CONSIDERED FOR EVALUATION PURPOSE.
It is suggested that the bidders are advised to send the files with ‘password protection’. procedure for giving a password to a file has been given below:
For saving Excel file with password

Steps to be followed:

1. Click on the FILE option in XP system and Start sign in Vista system then go to SAVE AS option.
2. Select the location to save and Click on the TOOLS box and go to GENERAL OPTION.

3. It will ask for the password, type the password into open or modify box or both as required.

4. Then click on the OK button it will ask for reenter of the password.

5. After reentering the password click on the save box.

For saving Word file with password

Steps to be followed:

1. Click on the FILE option in XP and Start sign in Vista then go to SAVE AS option.

2. Select the location to save and Click on the TOOLS box and go to SECURITY OPTION in XP system and GENERAL OPTION in Vista system.
3. It will ask for the password, type the password into open or modify box or both as required.

4. Then click on the OK button it will ask for reenter of the password.

5. After reentering the password click on the save box.

The venders who has sent offers with password,the passwords are to be forwarded to another email id:supplierinfo@bhelindustry.com
MSME STATUS

"THOSE INDUSTRIES WHO HAVE FILED A MEMORANDUM WITH THE CONCERNED AUTHORITIES AND REGISTERED AS MICRO & SMALL
ENTERPRISE UNDER MICRO, SMALL AND MEDIUM ENTERPRISES DEVELOPMENT ACT 2006, HAVE TO SUBMIT A COPY OF SUCH REGISTRATION
CERTIFICATE / MEMORANDUM TO BHEL FOR NECESSARY COMPLIANCES OF THE ABOVE ACT".

Please acknowledge the receipt of tender enquiry and fax back this letter by ticking the appropriate item below.

for BHARAT HEAVY ELECTRICALS LTD

We acknowledge the receipt of tender.



We acknowledge the receipt of tender.

(a} The offer against subject enquiry shall be submitted by the scheduled date and time.

(b) We regret to quote. The item in reference is out of our manufacturing range.

(¢) We regret because of our prior commitments.
{(d) Any other reason.

To

S C Shivhare

Sr.Manager

BHARAT HEAVY ELECTRICALS LIMITED
TRANSMISSION BUSINESS GROUP
TOWER-A,5th Floor,

Advant Navis IT Business Park,

Plot No-7,Sector- 142, Expressway Noida
Noida-201305

Distt. Gautam BudhNagar,U.P

Ph: 0120-6748471
Fax: 0120-6748581

Enquiry No : 275E076 Enquiry Dt : 18-Jun-15

Signature and Seal of Tenderer
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Madhya Pradesh Power Transmission company Ltd. Bharat Heavy Electricals Limited
Construction of new 400 kV sub stations, transmission lines and Augmentation work/feeder bay
work on total turnkey basis ( Lot no. 1) - Balaghat, Badnawar, Bhopal, Chhegaon and Nagda
Technical specification for 4” IPS Al tube

Doc. No. TB-368-316-005

Section-1 Rev-01

1.

SECTION -1

SCOPE, SPECIFIC TECHNICAL REQUIREMENT AND QUANTITIES
SCOPE:-

This technical specification covers the requirements of design, manufacture, testing at
works, packing and dispatch of 4’IPS Al tube to site.

This section covers the scope and quantities of 4IPS Al tube. The offered tube shall also
comply with the General Technical Requirements for the project as detailed under section-3
of this specification. For environmental conditions, refer Section-3 carefully.

The specification comprise of following sections:

Section-1: Scope, specific technical requirements & Bill of Quantities.

Section-2: Equipment specifications

Section-3: General technical requirements for all equipments under the project.

Section-4: Guaranteed Technical Particulars

In case of any conflict between various sections, order of precedence shall be in the
same order as listed above.

The equipment is required for the following projects:
Name of the Customer : Madhya Pradesh Power Transmission Company Ltd.
Name of the Project : Construction of new 400 kV sub stations, transmission lines and

Augmentation work/feeder bay work on total turnkey basis ( Lot no.-
1) - Balaghat, Badnawar, Bhopal, Chhegaon and Nagda

The term ‘Owner’ appearing in this specification shall refer to MPPTCL, the term
‘Purchaser/Employer’ shall refer to BHEL and the term ‘Contractor’ shall refer to the
successful Bidder.

SPECIFIC TECHNICAL REQUIREMENTS:-As per Section-2.
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Madhya Pradesh Power Transmission company Ltd.

Construction of new 400 kV sub stations, transmission lines and Augmentation work/feeder bay
work on total turnkey basis ( Lot no. 1) - Balaghat, Badnawar, Bhopal, Chhegaon and Nagda
Technical specification for 4” IPS Al tube

Bharat Heavy Electricals Limited

Doc. No. TB-368-316-005

Section-1 Rev-01
3. BILL OF QUANTITIES:-
Quantity.
:(')' Description | Unit | Balaghat | Badnawar | Bhopal | Chhegaon | Nagda | Total
1| 4IPS Al m 1644.5 2590.0 307.5 303.5 91.0 | 4936.5
tube
MT 9.092 14.320 1.700 1.678 0.503 | 27.293

Note -1-Total quantity may vary upto +25% at contract stage. However, individual
project wise quantities may vary upto +30%. The negative/positive tolerance
on the length of the section shall not exceed 10 mm. The maximum positive
tolerance allowed on nominal weight (Kg/m) is 8%, however during tender
stage, if the vendor exceeds the tolerance as a deviation, then the additional
weight as per the unit rate of the Bidder shall be loaded on the offer of that
bidder.

Note -2- All applicable tests as per IS: 5082 shall be conducted by the bidder .
Note -3- Refer Annexure-1 for detailed break-up of Al tube cut length.
Note -4- All tubes shall be supplied straightened & reasonably free from twist.

‘Note -5- The surface of the Aluminium tubes shall have a bright smooth finish, free
from seams, cracks & other imperfections. Special attention shall be given to
avoid formation of corona. The finished tubes shall be perfectly straight.

4. INSPECTION & TESTING:-

Before being fitted on the equipment, all components shall be subjected to routine tests
at the Contractors factory, as per the relevant IEC/IS standards. A detailed test report
proving the successful passing of such tests shall be provided.

Prior to dispatch, the routine & acceptance tests shall be carried out on equipment in
accordance with the applicable IEC /IS and the material shall be offered for final
inspection to BHEL and MPPTCL in accordance with agreed quality plan with 3 weeks
advance information.

5. QUALITY PLAN:-

The contractor shall carry out contract works in accordance with sound quality
management principles which shall include such as controls which are necessary to
ensure full compliance to all requirements of the specification & applicable international
standards. These quality management requirement shall apply to all activities during
design, procurement, manufacturing, inspection, testing, packaging, shipping, inland
transportation, storage, site erection & commissioning. Contractor shall submit detailed
Quality Plan for BHEL / MPPTCL approval within 1 week of P.O. placement.
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Annexure-1(4” IPS Al tube cut length details for MPPTCL REV -01 )

Sl. Quantity.
NO. | 4” AlCut | it [Balaghat | Badnawar | Bhopal | Chhegaon Nagda
length
details
1 40m Nos. 19 28 6 3 6
2 45m Nos. 16 25 0 3 0
3 50m Nos. 52 77 19 8 0
4 556m Nos. 22 32 19 3 0
5 6.0m Nos. 0 3 0 0 0
6 6.5m Nos. 23 39 0 5 6
7 70m Nos. 138 219 12 27 4
Total length (m) 1644.5 2590.0 307.5 303.5 91.0

4" IPS Aluminium Tube (OD=114.30mm, ID=102.26mm)

%“‘W




SECTION-OZ2

DoC No~ T8-348-316 004

Vol.II Part-8/ Section-11

1.0

20

3.0

4.0

5.0

SECTION -}

2.5.5_Technical Specification for Tubular Bus Conductor
(4” and 2” IPSTube) & Coupling Sleeves.

SCOPE -

This scope of this specification covers design, manufacturing supply of

tubular busbar conductor and-eeuphng-s!eeves’for EHV substations as per Section-
I, Volume-ll. The bidder mentioned in the Section of Technical specification means
*Original Equipment Manufacturer (OEM)". The purchaser means the "MPRYGL". RHEL

In case bidder is not OEM, sole responsibility of offering equipment / material
of manufacturer as per this specification requirement shall rest on the bidder.

STANDARDS -

Applicable standards for offered equipment / material shall be as per Section-l,
Volumedt: TS 5082 and B-s. | 00 -

CLIMATIC CONDITIONS -
Applicable climatic conditions shall be as per Sectiong Velume-tt:

SYSTEM PARTICULARS -

Applicable system particulars shall be as per Sectiong, Volume-H.

MATERIAL :
Hard drawn Aluminium tube with minimum 57% IACS conductivity at 20 Deg. C for

Aluminium tubular bus conductors.

51 PROPERTIES :
The tube sizes offered shall be as per standard Internationals Pipe Sizes (IPS) and
Extra Heavy Pipe Sizes.
For the inside diameter (ID) of the tube, there shall be no plus tolerance and for the
outside diameter (OD) there shall be no minus tolerance.

5.2 STRENGTH:

5.2.1 Yield strength based on tensile stress of 1335 Kg/cm? for aluminium tubular bus
conductors for all sizes.

5.2.2 Breaking strength based on tensile stress of 1545 Kgl cm? for aluminium tubular bus
conductors.

5.2.3 The tubular bus conductors shall have adequate strength to withstand mechanical
forces due to short circuit currents.

MPPTCL/TECH/PROC/0/JULY13 246 iPS tubes & Coupling sieeves
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SEcTION - O2

Vol.ll Part-8/ Section-11

6.0 TEMPERATURE RISE :

_ The tubular bus conductor temperature when carrying full load current as indicated
in technical specification enclosed, shall not exceed 75 Deg. C for the site ambiant
temperatures.

6.1 FREEDOM FROM CORROSION :
If any particular corrosive atmosphere is mentioned in technical specifications
enclosed, Bidder shall advise the necessary treatment for the tubular bus conductor
to make it free from corrosion. Treatment may be multilayer zinc-copper-silver
plating or any standard type of electro-plating.
6.2 TECHNICAL PARTICULARS OF TUBULAR BUS CONDUCTOR:
S.No. Particulars 4” IPS Tube | 2” IPS Tube
1 Application: Switchyard Bay Conductor
2 Size 4" IPS 2" IPS
0D=60.32mm
3 | Standard pipe size: 0D=114.30mm (4.5) (2.3757)
ID=102.26mm (4.026") | ID=52.50mm (2.067")
Minimum length of each 7.0 Mtrs. (preferably @ | 7.0 Mtrs. (preferably 9
pipe meters) meters
5 RATING
i. | Voltage rating _ 400KV 220KV
ii. | No. of phases 3 3
iii. | Curment rating 2000 Amps 1000 Amps
iv. | Frequency 50 Hz. 50 Hz.
v. | Short ckt. current 40 KA. rms 40 KA. s
vi. | Duration of fault - 3 Sec 3 Sec
-] DESIGN RATE -
i (a) Max 2.7 Meter/Sec (a) Max 2.7 Meter/Sec
Wind velocity (b) Minimum 0.61 (b) ) Minimum 0.61
Meter/Sec. Meter/Sec.
il __| Visual corona discharge 320 KV ms 320 KV rms
7 CONFIGURATION
i Phase spacing 7 Mtrs. 7 Mtrs.
ii___| Arrangement Horizontal Horizontal
iiil__ | Span 13 Mirs / 12 Mtrs. 13 Mtrs / 12 Mtrs.
Guaranteed current
8 canrying capacity for above 2000 Amps. 1000 Amps.
conditions (minimum)
9 Conductor used the d
400 KV Switch
i [Material ~ Alunginfum conductor. /
ii__| Sub copdlctor / phase ~  Twin /
iii | Sybtonductor spacing e 450 mm e
iv ub conductor configuration - Horizontal
MPPTCLTECH/PROC/10/JULY 13 247 IPS tubes & Coupling sleeves
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Vol.Il Part-8/ Section-II

v | Sub conductor details B pd /
" » A *Zebra/
a | Conductor | ACSR*Moose /GF‘?; Zeb
b__| Stranding pa 54/7/3.66 mm, -
c |OveralDia. ~ 31.77 mm, ' -/
vi | Utimate strergth 16700Kg. ~ 13500 K
vii__| Maximupt'working tension 2000 Kgs for Jife side. | 1000 Kgs fef line side.
10 | Shigid wire details el /
i Mdterial Gélvanized Balvanized
ii A Dia /" 3.66 mm / 277 mm
i Strands 7 / 5

jrfing of the Aluminium bus tubes Coupli leeves shall will
il be standard IPS Aluminium alloy pi ing dimensions as
drawings.

64 TESTS:
6.4.1 The following tests shall be carried out on the Tubular Bus Conductors:

(i) Tensile test.

(i) Resistance test.

(."') Femperature-rice l°.“ '°.' Fatad-current.
({"‘}) gs '.'le. sel s'g. -y ‘II."’" “'"w“ clu"r"‘ tost.

5.0 INTERCHANGEABILITY:
All components of like design shall be inter-changeable.
6.0 MARKING:

Each Tubular Bus Conductor ard-Ceupling-Sleeves shall be marked with the trade
mark of the manufacturer and year of manufacturing. Marks shall be forged or stamped.
The mark shall be distinct, durable and conspicuous.

7.0 PACKING AND FORWARDING:

()] The packing shall be of sufficient strength to withstand rough handling
during transit, storage and subsequent handling in the field.
(i) Suitable cushioning, protective padding or spacer shall be provided to

prevent damage or deformation during transit and handling.

(i) All packing cases shall be marked legibly and correctly so as to ensure
their safe armival at their destination and to avoid the possibility of goods
being lost or wrongly dispatched on account of faulty or illegible

MPPTCL/TECH/PROC/10/JULY13 248 IPS tubes & Coupling sleeves
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Vol.1l Part-8/ Section-11

markings. Each wooden case / crate shall have all the markings
stenciled on it in indelible ink.

(iv) The list showing quantity of components, product drawing and assembly
/ maintenance instructions for the users should be sent with each

consignment.

8.0 DRAWINGS:

8.1 We hav ndardized our technical rements for Tubular bus conduct
Coupling ves for Tubular Bus Condtctors accordingly drawing for em is
enc with the document. Bidd Il have to offer materials e per enclosed

The Bidder shall submit following information / drawings for each item, with the Bid:
(i) Fully dimensioned drawings giving as assembly and details of each type of
items with bill of material and weight.

(i) Technical details with descriptive literature and photograph for each items.

(i)  The nature of the material used for various parts shall be clearly specified in
- the drawings.

8.2  Successful Bidder shall funish detailed dimensioned drawings within 15 days from
the date of issued of order for purchaser’s approval.

9.0 INSPECTION :

0] Purchaser and its representatives shall at all times be entitied to have
access to the works and to all places of manufacturing where Tubular Bus
Conductor &-Geupling-Sleeves are manufactured and the Bidder shall afford
all facilities to them for unrestricted inspection of the works, inspection of raw
material, inspection of manufacturing process of Tubular Bus Conductor &
Coupling-Sleeves- and for conducting necessary tests as detailed in the
Bidding document. :

(i) The successful Bidder may keep the Purchaser informed in advance of the
time of starting and progress of manufacture of Tubular Bus Conductor-&
feupling.Sleeves in its various stages so that arrangements could be made

for stage inspection.

(i)  No material shall be dispatched from its point of manufacture unless the
material has been satisfactorily inspected and tested or inspection waiver is
granted.

(v) The acceptance of any quantity of Tubular Bus Conductor
<Sleeves shall in no way relieve the Bidder of his responsibility for meeting all
the requirement of this specification and shall not prevent subsequent
rejection, if such materials are later found to be defective.

MPPTCL/TECH/PROC/10/JULY13 249 IPS tubes & Coupling sleeves
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Vol.ll Part-8/ Section-11

) immediately after finalization of the programme of acceptance/ routine
testing, the successful Bidder shall give advance intimation in writing
intimating the date and the place at which the matenals shall be ready for
inspection and testing. All acceptance tests shall be carried out in presence
of Purchaser’s representative. They will also provide such assistance as
may be required for or as may be reasonably demanded by Purchaser's
representative to carry out such tests efficiently. The material shall not be .
dispatched unless the same is inspected and approved or the waiver of
inspection is granted.

(vi) When the specified tests are conducted successfully in presence of
Purchaser's representative, the successful Bidder shall submit the test
certificate in duplicate duly witnessed by representative for Purchaser's
approval. The material shalt not be dispatched until these certificates are
approved.

(vii)  Successful Bidder's request for pre-despatch inspection waiver should
invariably accompany with the test certificate in duplicate as per the relevant
IS and guaranteed technical particulars of the order, for Purchasers

approval.
10.0 QUALITY ASSURANCE PLAN:
10.1 The Bidder must establish that they are following a proper quality assurance

programme for manufacture of Tubular Bus Conductor and-Coupling-Sleeves. The Bidder
shall invariably fummish following information along with his Bid:

i. Statement giving list of important raw materials, nhames of vendors for the
raw material, list of standards according to which the raw material is
purchased and copies of test certificates thereof.

ii. Information and copies of test certificates as in (i) above in respect of bought
out items.

iii. List of manufacturing facilities available.

iv. Levels of automation achieved and list of areas where manual processing
exists.

V. List of areas in manufacturing process, where stage inspections are normally
carried out for quality control and details of such tests and inspections.

List of testing equipment available with the Bidder for final testing of material
specified and test plant limitation, if any, vis-a-vis type, special, acceptance and

routine tests specified in the relevant standards. These limitations shall be very
clearly brought out in schedule of deviations from specified test equipments.

MPPTCUTECH/PROC/10/JULY13 250 . IPS tubes & Coupling sieeves
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Vol.ll Part-8/ Section-11

10.2 The successful Bidder shall within 30 days of placement of order, submit foﬂowmg
information to the Purchaser:

i. List of raw material as well as bought out accessories and the names of sub-
suppliers selected from the lists furnished along with Bid.

ii. Type test certificates of the raw material and bought out accessories.

iii. Quality Assurance Plan (QAP) with hold-up points for purchaser’s inspection,
The quality assurance plans and hold-up points shall be discussed between
the Purchaser and supplier before the QAP is finalized.

10.3 The successful Bidder shall submit the routine test certificates of bought out items
and raw material at the time of routine testing. ‘

11.0  STAGE INSPECTION:

Successful Bidder shall strictly adhere to the approved detailed manufacturing and
quality assurance Programme. The MPPTCL have right to depute its officer during the
manufacture of the Tubular Bus Conductor —Geupling—-Sleeves- at various stages of
Manufacturing for Stage Inspection. Purchaser shall normally depute its representative to
carryout Stage Inspection at the time of manufacturing of the Tubular Bus Conductor &
Coupling Sleeves.

Intimation for stage inspections as above for various lots shall be given by you one
week in advance to organize deputation of inspecting officer. During stage inspections, the
inspecting officer shall verify the sources of raw material, its quality etc. During this stage,
following documents shall be verified by our inspector as a proof towards use of raw
material for manufacture of Tubular Bus Conductor &€eupling-Sleeves ordered by us.

i Invoice of the supplier

il Factory test certificate

il Packing list

iv  Bill of lading, if applicable

v Bill of entry certificate by customs, if applicable

The Purchaser also reserves the right to carry out stage inspections at other
stages also, for which advance intimation shall be given and all necessary cooperation shall
be rendered by the manufacturer. Only after approval of the purchaser, the supplier shall
proceed ahead for manufacturing of the Tubular Bus Eonductor
During stage inspection, adherence to the approved Quality Assurance Plan will also be
checked. In case the inspecting officer does not visit the works for stage inspection, the
supplier may proceed ahead as per their standard manufacturing process.

A complete record of stage inspection shall be kept by you and this record shall be
made available for inspection by the representative of the MPPTCL.

MPPTCL/TECH/PROC/HMO/AJULY13 251 IPS tubes & Coupling sleeves
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Madhya Pradesh power Transmission company Lid.
Construction of new 400 kV sub stations, transmission lines and Augmentation work/feeder bay work
on total turn key basis ( Lot no. 1) - Balaghat, Badnawar, Bhopal, Chhegaon and Nagda,

3.0 GENERAL

SECTION-3

Bharat Heavy Electricals Ltd.

This section stipulates the General Technical Requirements under the Contract and will

form an integral part of the Technical Specification.

The provisions under this section are intended to supplement general requirements for
the materials, equipments and services covered under other respective sections and are
not exclusive. However in case of conflict between the requirements specified in this
section and requirements specified under other sections, the requirements specified
under respective sections shall hold good.

3.1 PROJECT INFORMATION AND SYSTEM PARAMETERS

a) | Customer/ Madhya Pradesh power Transmission company Ltd.
Purchaser/ Owner

b) | Project Title Construction of new 400 kV sub stations, transmission
lines and Augmentation work/feeder bay work on total
tum key basis ( Lot no. 1) ~ Balaghat , Badnawar,
Bhopal, Chhegaon and Nagda substation

c) | Location Balaghat | Badnawar | Bhopal | Chhegao | Nagada

n

Balaghat | Badnawar | Bhopal | Chhegao | Nagda is
is is Located | site is|n is | located in
Located |in district | located |located | Ujjain
indistrict | of Dhar (20 kM |in district of
of of away Khandw | Madhya
Balaghat | Madhya from a district | Pradesh.
of Pradesh. | Bhopal | of The road
Madhya | Distance | city. Madhya | distance
Pradesh. | between Pradesh | between
Distance | Badnawar . Nagda to
between | to Ujain Distance { Ujjain is
Jabalpur |is 70 km between | 47 km
to by Road . Chhegao
Balaghat n to
is 232 Khandw
km Dby a is 15
Road km by
and 130 Road.
km by
Rails.

d) | Transport Facilities | Road/Rail

e) | Postal Address To follow

Section-3 Page 1 0f 13
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Madhya Pradesh power Transmission company Ltd.

Bharat Heavy Electricals Ltd.

Construction of new 400 kV sub stations, transmission lines and Augmentation work/feeder bay work
on total tum key basis ( Lot no. 1) - Balaghat, Badnawar, Bhopal, Chhegaon and Nagda,

SITE CONDITIONS
a) | Maximum ambient air | 50°C
temperature
b) | Minimum ambient | 1°C
air temperature
c) |Average daily | 35°C
ambient temperature
d) |Maximum Relative | 95 %( sometimes approach saturation)
humidity
e) | Pollution Severity Heavily Poliuted
f) Seismic level (|0.3g
horizontal
acceleration)
g) | Wind zone as per IS | 4
802 ( PART 1) -
1995velocity
h) | maximum wind | 150kg/sq.mts
pressure
i) Average annual | 1250 mm
rainfall
i) Maximum altitude | 1000m
above mean see
level
k) Isolceraunic level 90 days per year
I) Climate Moderately hot & humid tropical climate , conductive ti
rust & fungus growth
AUXILIARY POWER SUPPLY
3 phase A.C power | 415V 50 Hz, 3-phase 4 wire, solidly earthed
supply
1 phase A.C power | 240V ,50 Hz, 1-phase , 2 wire
supply

D.C. power supply

220V, 2-wire ungrounded, for all equipments and panels
except PLCC of 400kV /220kV /132kV /33kV substation

D.C. power supply

48V , 2 wire system positively earthed for PLCC

The above supply voltage may vary as below and all devices .shall be suitable for

continuous operation over entire range of voltage.

AC supply

Voltage + 10 % to -25% , frequency + 4%

DC supply

Voltage + 10 % to -20%

Section-3
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Bharat Heavy Electricals Ltd.
Construction of new 400 kV sub stations, transmission lines and Augmentation work/feeder bay work
on total tumn key basis ( Lot no. 1) - Balaghat, Badnawar, Bhopal, Chhegaon and Nagda,

Madhya Pradesh power Transmission company Ltd.

SYSTEM PARAMETERS
Description parameters 400kV | 220kV 132kV | 33kV
System | System System | System
System operating voltage 400 kV | 220kV 132kV 33kv
Maximum operating volitage( 420kV | 220kV 145kV 36 kv
rms)
Rated frequency S0Hz
Full wave impulse withstand 1425kVP | 1050kVP | 650kVP | 250kVP/
| voltage ( 1.2/50 micro second) 170kVP
One minute Power frequency 630kV/ | 460kV 275kV | 95kV/70kV
dry/wet withstand voltage ( 520kV
rms)
Switching Impulse withstand 1050kVP | - - -
voltage (250/2500 micro sec.)
dry and wet
Corona extinction voltage 320kV__ | 156kV 106kvV | -
Maximum radio interference voltage
for frequency between 0.5MHz and 2 | 1000 1000 500
MHz at 320kV rms phase for 400kV | Micro Micro voit Micro -
system, 156kVrms for 220kV system | volt volt
& 92 kV rms for 132kV system
Rated short time current 40 kA for three seconds/one | 25 kA for
second as applicable three
seconds/2
6.2kA for
two
second
Creepage distance @25mm/kV 10500mm | 6125mm | 3625m | 900mm
m
System Earthing Effectively Earthed

3.2 GENERAL TECHNICAL REQUIREMENT

3.21 TYPE TESTS

All equipment/systems to be supplied shall conform to type tests as per relevant
standards and proven type. The Bidder / Contractor shall furnish the reports of all the
type tests carried out in within last five years from the date of bid opening ( i.e.
20.11.13) as listed in relevant clauses in respective electrical specification and relevant
standards for all components / equipment / systems. These reports should be for the
tests conducted on identical/similar components/equipment/systems to those
offered/proposed to be supplied under this contract.

Type tests done in an independent government laboratory or in the presence of
representative of State Electricity Board or other reputed public undertakings, the type
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3.2.2

33

3.341

- test reports of the same shall be submitted for scrutiny /approval. If these are found

suitable and technically acceptable, conducting of type tests shall be waived off.

In case Contractor is not able to submit report of type test(s) conducted in last five years,
or in case type test report(s) are not found to be meeting the specification/relevant
standard requirements, then all such tests shall be conducted under this contract by the
Bidder free of cost to Employer/Purchaser, and reports shall be submitted for approval.
No charges shall be paid under this contract. All acceptance and routine tests as per
relevant standards and specification shall be deemed to be included in the bid price.

CODES AND STANDARDS

All materials and equipment shall generally comply in all respect with the latest edition of
relevant international electro-technical commission (IEC) or any other internationally
accepted standard which ensure equal or better quality or relevant indian standard(iS)
mentioned against each equipment and this specification.

MATERIAL/WORKMANSHIP

General Requirement

Where the specification does not contain characteristics with reference to workmanship,
equipment, matenials and components of the covered Equipment itis understood that the
same must be new, of highest grade of the best quality of their kind conforming to best
engineering practice and suitable for the purpose for which they are intended.

The design of the Works shall be such that installation, future expansions, replacements
and general maintenance may be undertaken with a minimum of time and expenses.
Each component shall be designed to be consistent with its duty and suitable factors of
safety, subject to mutual agreements and shall be used throughout the design. All joints
and fastenings shall be devised, constructed and documented so that the component
parts shall be accurately positioned and restrained to fulfill their required function. In
general screw threads shall be standard metric threads. The use of other thread forms
will only be permitted when prior approval has been obtained from purchaser.

Whenever possible, all similar part of the Works shall be made to gauge and shall also
be made interchangeable with similar parts. All spare parts shall be interchangeable with,
and shall be made of the same materials and workmanship as the corresponding parts of
the Equipment supplied under the Specification. Where feasible, common component
units shall be employed in different pieces of equipment in order to minimize spare parts
stocking requirements. All equipment of the same type and rating shall be physically and
electrically interchangeable.

All materials and equipment shall be installed in strict accordance with the manufacturer's
recommendation(s). Only first-class work in accordance with the best modem practices
will be accepted. Installation shall be constructed as being the erection of equipment at
its permanent location. This, unless otherwise specified, shall include unpacking,
cleaning and lifting into position, grouting, leveling, aligning, coupling of or bolting down to
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3.3.2

34

previously installed equipment bases/foundations, performing the alignment check and
final adjustment prior to initial operation, testing and commissioning in accordance with
the manufacturer's tolerances and instructions and the Specification. All factory
assembled rotating machinery shall be checked for alignment and adjustments made as
necessary to re-establish the manufacture’s limits suitable guards shall be provided for
the protection of personal on all exposed rotating and / or moving machine parts and
shall be designed for easy installation and removal for maintenance purpose. The spare
equipment(s) shall be installed at designated locations and tested for healthiness.

The Contractor shall apply oil and grease of the proper specification to suit the
machinery, as is necessary for the installation of the equipment. Lubricants used for
installation purposes shall be drained out and the system flushed through where
necessary for applying the lubricant required for operation. The Contractor shall apply all
operational lubricants to the equipment installed by him.

All oil, grease and other consumables used in the Works/ Equipment shall be purchased
in India unless the Contractor has any special requirement for the specific application of a
type of oil or grease not available in India. in such is the case he shall declare in the
proposal, where such oil or grease is available. He shall help purchaser in establishing
equivalent Indian make and Indian Contractor. The same shall be applicable to other
consumables too.

Provisions For Exposure to Hot and Humid climate

Outdoor equipment supplied under the specification shall be suitable for service and
storage under tropical conditions of high temperature, high humidity, heavy rainfali and
environment favorable to the growth of fungi and mildew. The indoor equipments located
in non-air conditioned areas shall also be of same type.

COLOUR SCHEME AND CODES FOR PIPE SERVICE/PANELS

The contractor shall propose a color scheme for those equipment/ltems for which the
colour scheme has not been specified in the specification for the approval of purchaser.
The decision of purchaser shall be final. The scheme shall include:

Finishing colour of Indoor equipment

Finishing colour of Outdoor equipment.

Finish colour of all cubicles.

Finishing colour of various auxiliary system equipment including piping

Finishing colour of various building items.

Painting process shall be of powder coating type.All surface shall be cleaned ,
phosphated and given two coats of rust —resistant primer followed by two coats of
finish paints . The interior of all panels cabinets and enclosures shall be finished with
gloss white enamel. Two final powder coats of synthetic enamel paint of light grey
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3.5

3.6

3.7

3.8

shade(697 of 1S-5) shall be given to exterior surface of all the panels. Sufficient
quantities of touch paint shall be furnished for application at site. All The indoor cubicles
shall be of same colour scheme and for other miscellaneous items, colour scheme will be

approved by the purchaser.

PROTECTION
All coated surfaces shall be protected against abrasion, impact, discoloration and any

“other damages. All exposed threaded portions shall be suitably protected with either a

metallic or a non-metallic protecting device. All ends of all valves, pipings and conduit
equipment connections shall be properly sealed with suitable devices to protect them
from damage.

All equipment accessories and wiring shall have fungus protection, involving special
treatment of insulation and metal against fungus, insects and corrosion.The parts which
are likely to get rusted, due to exposure to weather should also be properly treated and
protected in a suitable manner. Screens of corrosion resistant material shall be fumnished
on all ventilating louvers to prevent entry of insects.

FUNGI STATIC VARNISH

Besides the space heaters, special moisture and fungus resistant vamish shall be applied
on the parts, which may be subjected or predisposed to the formation of fungi due to the
presence or deposit of nutrient substances. The vamish shall not be applied to any
surface of part where the treatment will interface with the operation or performance of the
equipment. Such surfaces or parts shall be protected against the application to the
vamish.

SURFACE FINISH

All interiors and exteriors of tanks, control cubicles and other metal parts shall be
throughly cleaned to remove all rust, scales, corrosion, greases or other adhering foreign
matter. All steel surfaces in contact with insulating oil as far as accessible, shall be
painted with not less than two coats of heat resistant, oil insoluble, insulating paints.

All metal surfaces exposed to atmosphere shall be given two primer coats of zinc
chromate and two coats of epoxy paint with epoxy base thinner. All metal parts not
accessible for paintaing shall be made of corrosion resisting material. All machine
finished or bright surfaces shall be coated with a suitable preventive compound and
suitabley wrapped or other wise protected. All paints shall be carefully selected to
withstand tropical heat and extremes of weather within the limit specified. The paint shall
not scale off or wrinkle or be removed by abrasion due to normal handling. All external

painting shall be as per shade no. 697 of IS:5.

GALVANIZING

All ferrous parts including all sizes of nuts, bolts, Plain and spring washers, support
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3.10

channels, structures, shall be hot dip galvanised conforming to latest version of 1S:2629
& or 4759 or any other equivalent authoritative standard. However, hardware less than
M12 size shall be electro-galvasized. Minimum weight of zinc coating shall be 610
gm/sq.m and minimum thickness of coating shall be 85 microns for all items thicker than
6mm. For items lower than 6 mm thickness, requirement of coating shail be as per
relevant ASTM.

PACKING

The following details are to be clearly indicated in the material forwarding documents:
a) Name and address of the consignee.

b) Purchase order number.

c) Name of supplier/s.

d) Description of equipment / material.

e) Net weight.

f) Gross weight.

All the equipments shall be suitably protected, coated, covered or boxed and crated to
prevent damage or deterioration during transit, handling and storage at Site till the time of
erection. On request of the purchaser, the Contractor shall also submit packing
details/associated drawing for any equipment material under his scope of supply, to
facilitate the purchaser to repack any equipment/ material at a later date, in case the
need arises. Any material found short inside the packing cases shall be supplied by the
supplier without any extra cost. The cases containing easily damageable material shall be
very carefully packed and marked with appropriate caution symbol i.e. fragile, handle with
care, use no Hooks etc.

Mandatory spares shall be packed in separate packing with clear identification.

HANDLING, STORING AND INSTALLATION

Contractor may engage manufacturer's Engineers to supervise if required for unloading,
transportation to site, storing, testing and commissioning of the various equipment being
procured by them separately. In case of any doubt/misunderstanding as to the correct
interpretation of manufacturer's drawings or instructions, necessary clarifications shall be
obtained from the purchaser. Contractor shall be held responsible for any damagetothe
equipment consequent to not following manufacturer's drawings/instructions correctly.

Where assemblies are supplied in more than one section, contractor shall make all
necessary mechanical and electrical connections between sections including the
connection between buses. Contractor shall also do necessary adjustments/alignments
necessary for proper operation of circuit breakers, isolators and their operating
mechanisms. All components shall be protected against damage during unloading,
transportation, storage, installation, testing and commissioning.

Contractor shall be responsible for examining all the shipment immediately of any
damage, shortage, discrepancy etc. for the purpose of Purchaser’s information only. Any
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3.1

3.12

3.13

demurrage, pilferage and other such charges claimed by the transporters, railways etc.
shall be to the account of the Contractor.The Contractor shall be fully responsible, for the
equipment/material until the same is handed over to the purchaser in an operating
condition after commissioning.

The minimum phase to earth, phase to phase and section clearance along-with other
technical parameters for the various switchyard voltage levels to be maintained shall be
strictly as per the approved drawings.

The design and workmanship shall be in accordance with the best engineering practices
to ensure satisfactory performance throughout the service life. If at any stage during the
execution of the Contract, it is observed that the erected equipment(s) do not meet the
above minimum clearances, the Contractor shall immediately proceed to cormrect the
discrepancy at his risks and costs.

DEGREE OF PROTECTION

The enclosures of the Control Cabinets, Junction boxes and Marshalling boxes panels
etc to be installed shall be provided with degree of protection as detailed here under:

a) Installed out door: IP-55
b) Installed indoor in air conditioned area: IP-31
¢ ) Installed in covered area IP:52

d) Installed indoor-in non air-conditioned area where possibilities of entry of water is
limited:1P-41

e) For LT switchgear ( AC & DC distribution Boards): IP-54

The degree of protection shall be in accordance with 1S:13947, ( Part-1)AEC-947(Part-1).
Type test report/or degree of protection test on each type of the box shall be submitted
for approval.

RATING PLATES, NAME PLATES AND LABELS

Type or serial number together with details of the loading conditions under which the
item of the substation in question has designed to operate and such diagram plates as
may required by the Purchaser. The rating plate of each equipment shall be according to
IEC requirements.

All such nameplate instruction plates, rating plates shall be bilingual with Hindi inscription
first followed by English. Atemately two separate plates one with Hindi and other with
English inscriptions may be provided. All measurements shall be in M.K.S units.

EARTHING

Circuit breakers, LA, Isolator, CVT, CT, BP!l shall be provided with two grounding pads
suitable for connection to galvanized steel flat. Control panels, Relay panel, outdoor
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3.14

marshalling boxes, Junction boxes, Lighting panels and distribution- board shall be
provided with two grounding pads, for connectionto galvanized steel flat. The two pads
shall be provided, one each at the middle of the two opposite sides of the bottom frame
of the equipment. Earthing of hinged door shall be done by using a separate earth wire.

TERMINAL BLOCKS AND WIRING

Control and instrument leads from the switchboards or from other equipment will be
brought to terminal boxes or control cabinets in conduits. All Inter-phase and extemnal
connections to equipment or to control cubicles will be made through terminal blocks.

Terminal blocks shall be 1100 V grade box —clamp type and have continuous rating to
carry the maximum expected current on the terminals. Those shall be of moulded piece
complete with insulated barriers stud type terminals, washers nuts and lock nuts. Screw
clamp, overall insulated, insertion type, rail mounted terminals can be used in place of
stud type terminals. But preferably the terminal blocks shall be non-disconnecting stud
type equivaient to Eimex type CATM4, Phoenix cage clamp type of Wedge or
equivalent. The Insulating material of terminal block shall be nylon 6.6 which shall be free
of halogens, fluorocarbons etc.

TFerminal block for current transformer and voltage transformer secondary leads shall be
provided with test links and isolating facilities. The current transformer secondary leads
shall also be provided with short circuiting and earthing facilities.

The terminal shall be that maximum contact area is achieved when a cable is terminated.
The terminal shall have a locking characteristic to prevent cable from escaping from the
terminal clamp unless it is done intentionally. The conducting part in contact with cable
shall preferably be tinned or silver plated however Nickel plated copper or zinc plated
steel shall also be acceptable. The terminal blocks shall be of extensible design. The
terminal blocks shall have locking arrangement to prevent its escape from the mounting
rails.

The terminal blocks shall be fully enclosed with removable covers of transparent, non
deteriorating type plastic material. Insulating barriers shall be provided between the
terminal blocks. These barriers shall not hinder the operator from carnrying out the wiring
without removing the barriers.

Unless otherwise specified terminal blocks shall be suitable for connecting the following

conductors on each side.

' All circuits except CT circuits : Minimum of 2 nos. of 2.5 sq.mm,
copper flexible.

All CT circuits : Minimum of 4 nos. of 2.5 sq.mm,
copper flexible..

The arrangements shall be in such a manner so that it is possible to safely connect or
disconnect terminals on live circuits and replace fuse links when the cabinet is live. At
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3.15

least 20 % spare terminals shall be provided on each panel/cubicle/box and these
spare terminals shall be uniformly distributed on all terminais rows.

There shall be a minimum clearance of 250mm between the first bottom row of terminal
block and the associated cable gland plate. Also the clearance between two rows of
terminal blocks shall be a minimum of 150 mm. The Supplier shall fumnish all wire,
conduits and terminals for the necessary inter-phase electrical connection (where
applicable) as well as between phases and common terminal boxes or control cabinets.

Allinput and output terminals of each control cubicle shall be tested for surge withstand
capability in accordance with the relevant IEC Publictions, in both longitudinal and
transverse modes. The supplier shall also provide all necessary filtering, surge
protection, interface relays and any other measures necessary to achieve an impulse
withstand level at the cable interfaces of the equipment.

CONTROL CABINETS, JUNCTION BOXES, TERMINALS BOXES AND
MARSHALLING BOXES FOR OUTDOOR EQUIPMENTS

All types of boxes, cabinets etc. shall generally conform to and be tested in accordance
with 1S-5039, 1S-8623 or IEC-439, as applicable and the clause given below.

Control cabinet, Junction boxes, Marshalling boxes & Terminal boxes shall be made of
CRCA sheet steel of minimum 2.5 mm thickness. The thickness of door s/covers shall
notbe less than 2.5 mm. The box shall be properly braced to prevent wobbling. There
shall be sufficient reinforcement to provide level surfaces, resistance to vibrations and
rigidity during transportation and installation. Cabinet/boxes shall be free standing floor
mounting type, wall mounting type or pedestal mounting type as per requirements.

Cabinet /boxes shall be provided with double hinged doors with padlocking
arrangements. The distance between two hinges shall be adequate to ensure uniform
sealing pressure against atmosphere. The quality of gaskets shall be such that it does
not get damaged/cracked during the operation of the equipment.

All door, removable covers and plates shali be gasketed all around with suitably profiled
Neoprene gaskets. The gasket shall be tested in accordance with approved quality
plan. The quality of gasket shall be such that it does not get damaged /cracked during
the years of the equipment or its major overhaul whichever is earlier. All gasketed
surfaces shall be smooth, straight and reinforced if necessary to minimize distortion and
to make a tight seal. Ventilating Louvers, if provided, shall have screen and filters. The
screen shall be fine wire mesh made of brass.

All boxes/cabinets shall be designed for the entry of cables from bottom by means of
weather proof and dust-proof connections. Boxes and cabinets shall be designed with
generous clearances to avoid interference between the wiring entering from below and
any terminal blocks or accessories mounted within the box or cabinet. Suitable cable
gland plate projecting atleast 150 mm above from the base of the Marshalling Kiosk/box
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shall be provided for this purpose along with the proper blanking plates. Necessary
number of cable glands shall be supplied and fitted on this gland. The gland shall
project at least 25mm above gland plate to prevent entry of moisture in cable crutch.
Gland plate shall have provision for some future glands to be provided later, if required

3.16 SPACE HEATERS

The heater shall be suitable for continuous operation at 240 V AC supply voltage and

shall be provided with on — off switch and fuse shall be provided for heater.

One or more adequately rated, thermostatically connected heaters shall be supplied to
prevent condensation in any compartment. The heater shall be installed in the lower
portion of the compartment and electrical connections shall be made from below the
heater to minimize deterioration of supply wire insulation. The heaters shall be suitable

to maintain the compartment temperature to prevent condensation.

The heaters shall be suitably designed to prevent any contact between the heater wire
and air and shall consist of coiled resistance wire centered in metal sheath and
completely encased in a highly compacted powder of Magnesium Oxide or other
material having equal heat conduction and electrical insulation properties, or they shall
consist of a resistance wire wound on a ceramic and completely covered with a ceramic
material to prevent any contact between the wire and air. Alternatively, they shall
consist of resistance wire mounted into a tubular ceramic body built into an envelop of
stainless steel or the resistance wire is wound on a tubular ceramic body and
embedded in glaze the surface temperature of the heaters shall be restricted to a value -
which will not shorten the life of the heater sheaths or that of insulated wire or other

component in the compartments.
317 QUALITY

BHEL quality plan to be followed subject to TBEM / customer’s approval.
3.18 DOCUMENTATION
3.18.1 LIST OF DOCUMENTS

The bidder shall submit a detailed list of drawings / documents along with the bid

proposal which he intends to submit to the Employer after award of the contract.

The supplier shall necessarily submit all the drawings / documents unless any thing is

waived.

All engineering data submitted by the Contractor after final process including review
and approval by the Employer shall form part of the Contract Document and the entire
works performed under this specification shall be performed in strict conformity, unless

otherwise expressly requested by the Employer in Writing.
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3.18.2 DRAWINGS

All drawings submitted by the Contractor including those submitted at the time of bid
shall be in sufficient detail to indicate the type, size, arrangement, matenal descrption,
Bill of Matenals, weight of each component, break-up for packing and shipment, the
external connections, fixing arrangement required, the dimensions required for
installation and interconnections with other equipments and materials, clearances and
spaces required for installation and interconnection between various portions of
equipments and any other information specifically requested in the specifications.

Each drawing submitted by the Contractor shall be clearly marked with the name of the
Employer, name of consultant ,the unit designation, contract no., and the name ofthe
Project .If standard catalogue pages are submitted, the applicable items shall be
indicated therein. All titles, noting, markings and writings on the drawing shall be in
English. All the dimensions should be in metric units.

Further work by the Contractor shall be in strict accordance with these drawings and no
deviation shall be permitted without the wntten approval of the Employer if so required.

All manufacturing and fabrication work in connection with the equipment prior to the
approval of the drawing shall be at the Contractor’s risk. The Contractor may make any
changes in the design which are necessary to make the equipment conform to the
provisions and intent of the Contract and such changes will again be subject to
approval by the Employer. Approval of Contractor’s drawing or work by the Employer
shall not relieve the contractor of any of his responsibilities and liabilities under the
Contract.

3.18.3 APPROVAL PROCEDURE

The scheduled dates for the submission of these as well as for, any data/information to
be fumished by the Employer would be discussed and finalised at the time of award.
The supplier shall also submit required no. of copies as mentioned in this specification
of all drawings/design documentsftest reports for approval by the Employer. The
following schedule shall be followed generally for approval.

i. Approval/comments/by employer on | Within 2 weeks of receipt
Initial submission

ii. Resubmission Within 2 (two) weeks (whenever from
' date of comments required) Including
both ways postal time.

iii. | Approval or comments Within 2 weeks of receipt of
resubmission

iv. Fumishing of distribution copies | 2 weeks from the date of last approval.

Section-3 Page 12 of 13



Madhya Pradesh power Transmission company Ltd.

Bharat Heavy Electricals Lid.
Construction of new 400 kV sub stations, transmission lines and Augmentation work/feeder bay
work on total turn key basis ( Lot no. 1) - Balagaht, Badnawar, Bhopal, Chhegaon and Nagda,

Note: The contractor may please note that all resubmissions must incorporate, all
comments given in the submission by the Employer failing which the submission of
documents is likely to be returned. Every revision shall be a revision number, date and
subject, in a revision block provided in the drawing, clearly marking the changes

incorporated.

The title block of drawings shall contain the following information incorporated in all
contract drawings. Please refer enclosed sheet for details of Title block.

3.18.4 DOCUMENTS TO BE SUBMITTED ALONGWITH OFFER

1) Drawings

2) Guaranteed Technical Particulars

3) Type Test Reports
4) Manufacturing Quality Plan
3.18.5 DOCUMENTATION SCHEDULE

CONTRACT

S. | DESCRIPTION TENDER FINAL
No. STAGE STAGE FOR | DOCUMENTATION
APPROVAL
Prints Prints | CDs
1. | Drawings and Data Sheets 1 6 21 7 nos of all
2. | Drawings “As Built * - - 21 drawings/d
3. | Type Test Reports 1 6 21 ocuments
4. | Erection Manuals - 6 21
5. | Operation and Maintenance | - 6 21
Manuals
6. | Manufacturing Quality Plan | 1 6 21
7. | Field Quality Plan 1 6 21
8. | Inspection Test Reports - - 21

Soft copies of drawings at contract stage shall also be submitted in PDF format.

Drawings will also be submitted in mini cartridges in AUTOCAD Release -14 package
or any other CAD package along with conversion files for all major items.

Final Documentation shall be submitted in bound volumes with Customer & Project etc.

written on top. .
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Section-4

Bharat Heavy Electricals Limited

Doc. No. TB-368-316-005

GUARANTEED AND TECHNICAL PARTICULARS OF ALUMINIUM TUBE

S. No.

PARTICULARS

DATA

1)

Applicable Grade & Standard

2)

Manufacturing Process

3)

Chemical Composition

4)

Min. 0.2% proof Stress

5)

Min. UTS

6)

Min. Elongation on 50 mm

7

Max. Electrical Resistivity at 20°C

8)

Min. Electrical Conductivity

9

Temp. Coefficient of resistance

10)

Temp. Coefficient of Linear
Expansion over 20°C to 200°C

11)

Thermal Conductivity at 100°C

12)

Modulus of Elasticity

13)

Nominal Size, IPS (EH type)

14)

Minimum Outside Diameter in mm
(no negative tolerance permitted)

15)

Minimum Thickness in mm (no
negative tolerance permitted)

16)

Nominal Cross Section Area, in
Sqmm

17)

Nominal Weight, kg/m

18)

Packing

19)

Current rating( A)

20)

Required Length

Section -4
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SECTION -5

CHECK LIST FOR Al tube

Put a tick mark (V) in ‘YES/NO’ Column if the specified requirement is met, or put a (X) mark,
if the specified requirement is not met and give comments in the “Remarks” column.

S.
No. Parameters Specified Requirement | Yes/No Remarks
1. Size of Al tube 4’ IPS
2. Standard pipe size 0D=114.30 mm +2.2mm,
ID=102.26mm
3. Tolerance on inside diameter of No plus tolerance
tube
4, Tolerance on outside diameter of | No minus tolerance
tube
5. Maximum cut length of Al. Tube 7 Meter
6. Negative/Positive Tolerance on 10 mm
Length
7. Nominal Weight (Maximum positive | 5.529kg/m
tolerance allowed is 8%, no
negative tolerance is allowed.)
8. Conductivity at 20deg C 57% IACS
9. | Breaking Strength 1545 kg/lcm®
10. | Yield strength 1335 kg/cm®
11. | Packing As per cl. No. 7 of section
-2
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