GUJRAT STATE ELECTRICITY CORPORATION LTD.
WANAKBORI STPP UNIT-8
(1 X 800 MW)

VOLUME -lIB

TECHNICAL SPECIFICATION
FOR
PLATE HEAT EXCHANGERS

Specification No. : PE-TS-408-179-N001 (Rev 0)

HEL

BHARAT HEAVY ELECTRICALS LIMITED
POWER SECTOR
PROJECT ENGINEERING MANAGEMENT
NOIDA-201301
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The tender document contains three (3) volumes. The bidder shall meet the requirements of all the
three volumes.
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1.2.1

1.2.2

2.0

Volume - CONDITIONS OF CONTRACT
This consists of four parts as below:
Volume - | A: This part contains instructions to bidders for making bids to BHEL.

Volume - | B: This part contains general commercial conditions of the tender and includes
provision that vendor shall be responsible for the quality of item supplied by their sub-vendors.

Volume - | C: This part contains special conditions of contract.

Volume - | D: This part contains commercial conditions for erection and commissioning site
work, as applicable.

Volume - Il TECHNICAL SPECIFICATIONS Technical requirements are stipulated in
Volume Il which comprises of :

Volume - Il A: General Technical Conditions
Volume - Il B: Technical specification including drawings, if any.

Volume - Il B :This volume is sub-divided into following sections:
Section — A: This section outlines the scope of enquiry.
Section — B: This section provides “Project Information”

Section — C: This section indicates technical requirements specific to the contract, not
covered in Section-D.

Section — D: This section comprises of technical specifications of equipment’s complete with
data sheet A, B & C.

Data sheet-A specifies data and other requirements pertaining to the equipment.

Data sheet - B specifies data to be filled by the bidder (Data Sheet B is contained in Volume
- 1)

Data sheet - C indicates data documents to be furnished after the award of contract as per
agreed schedule by the vendor (as applicable).

Volume - Ill: TECHNICAL SCHEDULES - This volume contains technical schedules and
Data Sheets - B, which are to be duly filled by the bidder and the same shall be furnished with
the technical bid as per instructions given in Volume-lll.

The requirements mentioned in Section C/Data Sheets-A of Section-D shall prevail and
govern in case of conflict between the same and the corresponding requirements mentioned
in the descriptive portion in Section -D




TITLE SPECIFICATION NO. PE-TS-408-179-N001
L TECHNICAL SPECIFICATION FOR VOLUME —IIB
H//[[ PLATE HEAT EXCHANGERS SECTION: -
/ REV.NO. 0 DATE : 26/11/15
CONTENTS
SECTION TITLE

A SCOPE OF ENQUIRY

B PROJECT INFORMATION

C SPECIFIC TECHNICAL REQUIREMENTS

D STANDARD TECHNICAL SPECIFICATIONS OF PHE’S ALONGWITH

= DATA SHEET -A

= QUALITY PLAN




TITLE SPECIFICATION NO. PE-TS-408-179-N001

TECHNICAL SPECIFICATION FOR VOLUME IIB

PLATE HEAT EXCHANGERS SECTION A

REV.NO. O DATE 26/11/15

SHEET 1 OF 1

1.00.00

2.00.00
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2.03.00

2.04.00

2.05.00

SCOPE

This enquiry covers the design, manufacture, assembly, inspection and testing at
manufacturer’s and/ or his sub-contractors works, painting, proper packing & delivery
of the item namely PLATE HEAT EXCHANGERS complete with all accessories,
commissioning spares (if any), counter flanges with nuts, bolts, gaskets and coatings
(wherever necessary), including special tools & tackles (if any), mandatory spares,
including site PG test as mentioned in this specification for the 1x800 MW
WANAKBORI STPP, UNIT # 8.

GENERAL TECHNICAL INSTRUCTIONS

It is not the intent to specify herein all the details of design and manufacture. However
the equipment shall conform in all respects to high standards of design, engineering
and workmanship, and shall be capable of performing the required duties in a manner
acceptable to Engineer/ Owner, who will interpret the meaning of drawing and
specifications, and shall be entitled to reject any component or material, which in his
judgement is not in full accordance herewith.

The omission of specific reference to any component/ accessories necessary for the
proper performance of Plate Heat Exchangers shall not relieve the bidder of the
responsibility of providing such facilities to complete the supply of heat exchangers at
quoted prices.

Design/ drawings/ data sheets etc. shall be subject to approval of BHEL as per
specification, in the event of order.

BHEL'’s / customer’s representative shall be given access to the shop in which the
equipment are being manufactured or tested and all test records shall be made
available to him.

The equipment covered under this specification shall not be despatched unless the
same have been finally inspected, accepted and shipping release issued by BHEL.
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¥ Gujarat State Electricity Corporation Ltd - EPC Bid Document

: & 1x800 MW Supercritical Thermal Power Project ‘ - K9213R-EPC-SPC-001
- . VOLUME:1lA ..
S ' . , - SECTION-
. ) : © PROJECT SYNOPSIS AND GENERAL I,NFORMAT]_ON .
3 |
- 7 “ ~ 1.00.00 INTRODUCTION
‘ " The proposed 1x800 MW Supercritical Thermal Power Project would be set’
<y : up by Gujarat State Electricity Corporation Limited (GSECL) at Kheda district
-~ of Gujarat.
) The Bidder shall acquaint himself by a visit to the site, if felt necessary, with
" the conditions prevailing at site before submission of the bid. The information
. P given here in under is for general guidance and shall not be contractuafly

binding on the Owner. Al relevant site data /information as may be necessary
shall have to be obtained /collected by the Bidder.

2.00.00 APPROACH TO SITE

The proposed site is located in Kheda district about 13 kilometers from the
nearest commercial town of Balasinor & 10 kilometers from Sevaliz town.
The National Highway, NH-08, connecting Dakor — Godhra is about 10
kilometers from the site. The State Highway SH — 52 connecting Balasinor —
Sevalia is about 2 Kilometers from the site. Nearest railway station to the
existing site is Sevalia, located about 8 kilometers from the site on Anand —
Godhara main broad gauge line of Westermn Railway.

o

S

Nearby Air Poris are Ahmedabad at a distance of about 110 kilometers from
) the site and VVadodara at a distance of about 85 kilometers from the site.

3.00.00 LAND

N The proposed extension unit will be developed in the existing Wanakbori

Themal Power Station and will be located north east side of the existing plot in
. ) the Kheda District of Gujarat. The land of the proposed plant will be filled in
o upto a desired level. Existing Ash Pond/ Dyke area will be utilized for the
extension unit,

) 4.00.00- SOURCE OF COAL

' :;,;i'-" Indian coal would be sourced from captive mines Machha Kata in Talcher,

p” State — Orissa which are situated about 1800 Kms from the project site.
' GSECL will arrange for transportation of the.coal required for the extension
) unit from these captive mines by the existing. railway facilities for delivery of

) coal supply to the Wanakbori power station.

)

i DEVELOPMENT CONSULTANTS f o \%\., VIA/S-2: 1
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) * Gujarat State Electricity Corporation Ltd - EPC Bid Document
S ~ 1xB00 MW Supercritical Thermal Power Project - K9213R-EPC-SPC-001
. 5.00.00 'SOURCE OF WATER
- - The water required for the new unit shall be obtained from River Mahi, flowing
. } P S by the side of the existing Wanakbori Power Station. : :
-~ Cne (1) new jackwell will be installed on Mahi river for supply of water for new
s plani. In addition, existing Canal Water and Jackwell Water will have
B3 interconnection with new plant to cater plant water requirement of new plant. - -
“ ~ 6.00.00 ASH DISPOSAL AREA

Existing Ash Pond / Dyke area will be utilized for the extension unit. Fly ash
Y silos will be located outside plant boundary wall (but within GSECL land) in
- the vicinity of the Ash Dyke area.

. 7.00.00 SALIENT DESIGN DATA
‘: '—) 7.01.00 Meteorological data of site is given below:-

P Elevation above MSL 72M
\ Max, daily average temp 34°C

) Min. daily average temp 11.7°C

‘) Max. Ambient air temp. (daily) 34°C

) Max. Ambient air temp. (yearly) 30°C
) Max. Ambient air temp. 42°C

) Wet bulb temperature 28°C
\-—:_ ; Relative Humidity RH varies within a range from
’J\ 50% to 95%.
J ) Average annual rainfall 750 mm
_ {Metrological data of Vadodara is attacﬁed for reference]. '
)
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PLATE HEAT EXCHANGERS SECTION ¢
REV.NO. 0 DATE 26/11/15
SECTION C

SPECIFIC TECHNICAL REQUIREMENTS
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1.0 GENERAL :

The Plate heat Exchangers complete with all accessories including special tools and tackles
(if any) shall conform to the standard technical specifications and Data Sheet-A of Section-D.
In addition, the requirements of this Section C shall also be complied with. However, wherever
the details given in Section-D and Data Sheet-A are different, the requirements of Data Sheet
- A shall prevail. Similarly in the event of contradictions between Section - C & Section - D/
Data Sheet-A, Section-C shall prevail.

Number of Plate Heat Exchangers to be supplied for 1x800 MW WANAKBORI STPP, Unit #
8 shall be as under:

Total Three (3) nos. PHE for TG Aux’s,
Total Two (2) nos. PHE for SG Aux’s

2.0 SYSTEM DESCRIPTION :

2.1

2.2

2.3

24

The Plate Heat Exchanger are intended to be used in closed circuit DM cooling water
circuit for Cooling Hot passivated DM Water by Auxiliary Cooling Water (Clarified Water).

Passivated DM Water is circulated through various auxiliary coolers of TG, in closed loop by
means of pumps. This DM water picks up heat from different cooling equipment’s. Heat
from DM water is transferred to auxiliary cooling water (Secondary side) thru’ the Plate Heat
Exchangers covered under this specification.

The analysis of DM Water, Clarified Water (Auxiliary cooling water) to be handled by the
Plate Heat Exchangers are given in Data Sheet-A.

A strainer of 2 mm size at ACW inlet lines of PHE is provided and backwashing of PHE’s is
not envisaged.

3.0 SCOPE OF SUPPLY :

3.1

32

Number of Plate Heat Exchangers to be supplied shall be as under. For design parameters
etc. refer Data Sheet-A enclosed herewith.

Total Three (3) nos. PHE for TG Aux’s,
Total Two (2) nos. PHE for SG Aux’s

Each Plate Heat Exchanger (quantity and other details specified in Data Sheet-A) shall be
complete with the following accessories and auxiliaries.

(i) Suitable drain and vent connections for both primary (DMCW) and Secondary
Water (Clarified Water) streams complete with isolation valves.

(i) Supporting arrangement complete with foundation plate channels, anchor bolts,
nuts, sleeves, inserts etc.

(iii) Lifting arrangement i.e., lifting lugs, eye bolts etc.

(iv) Matching counter flanges with necessary bolts, nuts, and gaskets for all flanged
terminal points, including for DMCW and ACW inlet/outlet nozzles.

(v) Inspection ports at the End plates of the PHE.

(vi) Other accessories as required to make PHE’s complete in all respects.
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(vii)  Commissioning spares, if any.

(viii)  One Ratchet spanner per PHE is included in bidder’s scope of supply.

(ix)  Matching piece (Reducer/Expander), with coatings (as required), to match the
PHE nozzle connection with connecting pipe size as indicated in Data Sheet.

(x) Mandatory spares as applicable as per data sheet A.

3.3 Finish paints for touch-up painting of equipment after erection at site in sealed
containers.

3.4 Various drawings, datasheets, test reports/ certificates, instruction manuals for
erection, operation and maintenance etc., as specified in Data Sheet-C.

3.5 Maximum length of PHE (excluding reducer) shall not exceed 5.0 m.
4.0 INSPECTION REQUIREMENTS

4.1 Inspection for “Single pressing of plates to form whole corrugation of the heat transfer
plate” shall be from third party like TUV/LIoyd and certificate shall be submitted for
review of BHEL.

4.2 DP Test shall be conducted for 10% of HT plates.
BHEL envisage witness of D.P. Test as follows:

a. 1% witness by Customer.

b. 2% witness by BHEL.
However during Contract Stage above percentage may vary from 1% to 10% for
Customer & from 2% to 10% for BHEL without any commercial implication.
However, in case of defect, entire lot shall be tested & only defect free plates shall
be accepted.

4.3 10% of Light Box test or equivalent test (Vacuum test / Air Chamber test) shall be
witnessed by BHEL/Customer/Third party (TUV/LIoyd or equivalent). However during
Contract stage above percentage may vary from 10 to 100 % for BHEL/Customer
without any cost implication to BHEL.

4.4 Minimum requirement for quality Plan shall be as per quality plan attached in the
Section D of the Vol. IIB. Manufacturing Quality Plan for PHE shall be subject to
approval during detail engineering. No price implication shall be admissible to QP
approval by BHEL/Customer.

4.5 Hydraulic test for PHE’s shall be performed at 1.5 times the design pressure with 60
minutes holding time for each side.

4.6 100% PMI Inspection for material grade of PHE Heat Transfer plates shall be from
third party like TUV/Lloyd & certificate shall be submitted for review of BHEL.
4.7 BHEL reserves the right to conduct random & independent PMI inspection on PHE’s

Heat Transfer plates to ascertain the plate material.

4.8 Heat transfer area for the PHE as offered by bidder with technical offer shall be
measured by White light scanning method during contract stage to ascertain the




TITLE : SPECIFICATION NO. PE-TS-408-179-N001

TECHNICAL SPECIFICATION FOR VOLUME IIB

PLATE HEAT EXCHANGERS SECTION  C
REV.NO. 0 | DATE 26/11/15
SHEET[3]OF 3

correctness of heat transfer area as offered by bidder.

Inspection of plate area measurement for one heat transfer plate per PHE by White
Light Scanning shall be from third party like TUV/Lloyd , same shall also be witnessed
by BHEL. In case inspection of plate area measurement by white light scanning
method of specific PHE model has been witnessed by BHEL in past project then Type
test certificates are acceptable to BHEL for same.

Bidder shall furnish the procedure for White Light Scanning method during detailed
engineering viz. after award of contract which shall be subjected to BHEL/Customer
approval. The Minimum requirement for White Light Scanning procedure is as per the
Annexure-A of the quality plan attached in the Section D of the Vol. lIB.

Bidder to note that Heat Transfer Area measured by White Light Scanning during
contract stage should not have negative tolerance more than 3% w.r.t to the heat
transfer area indicated by bidder against the offered model of PHE. However in the
case of negative tolerance (limited to maximum 3 percent) , bidder has to provide
additional plates proportionately, as free issue, assembled into all the applicable
PHE's before the Final inspection and "As built Certificate" shall be issued by the
bidder accordingly. Bidder to note that negative tolerance beyond three percent shall
not be accepted, however no credit shall be given to the bidder for positive tolerance
of the plate area measurement.

5.0 PERFORMANCE GUARANTEE AND TESTING:

5.1

5.2

5.3

54

The PHE shall be guaranteed to meet the performance requirements specified in
Section-D and also for trouble free operation after commissioning. Schedule of
performance guarantees (enclosed in Volume-Ill) duly filled and signed shall be
furnished with the bid.

PG test After commissioning of PHE'’s at site, performance test of all PHE’s for each
unit individually will be conducted by bidder at project site to ensure that the PHE’s
meet the specified requirements. In case of any deficiency, the vendor shall rectify the
same at site with no additional cost to BHEL. All duly calibrated instruments required
for PG testing including for flow measurements shall be arranged by the bidder and
taken back after the Test. The computation of flow by characteristics curve of Pumps
for PG Testing of PHE’s shall not be permitted.

Itis clarified that pressure gauges and temperature gauges are provided at each PHE
inlet / outlet on both primary / secondary sides and bidder can install their calibrated
instruments on these locations. It is further clarified that due to layout constraints flow
measuring instruments installation on pipe is not feasible. Bidder shall arrange the
Ultra-sonic flow meter / similar type of instrument for PG testing.

At the time of performance testing, cleaning of the plates (if required) and instruments
like pressure gauges, temp. Gauges, flow measuring instruments etc. shall be
arranged by the bidder and no instruments shall be provided by BHEL for performance
testing.
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6.0 SPARES :
6.1 Mandatory Spares: Shall be as per data sheet A.
7.0 DOCUMENTS TO BE SUBMITTED ALONG WITH OFFER:

No document other than the following is required to be submitted by bidder with the offer
unless bidder considers it absolutely necessary.
a) Compliance certificate as enclosed in Volume Il
b) Schedule of Deviations, if any.
¢) Guarantee Schedule.
d) Thermal sizing calculations.
e) Schedules of Price & Unit Price as per NIT format.
f) GA Drg. of PHE indicating all-important details for Layout purpose, withdrawal
space required for plates, weight of assembly, nozzle & matching piece details etc.
g) Confirmation of plate area of the offered model, duly endorsed from the Head of
Engg./R&D of Principal supplier of the plate.
h) Schedule of declaration.

7.1 Other Drawings/ documents etc. shall be submitted by successful bidder after the award of
contract as per NIT.

8.0 EXCLUSIONS :

The following are excluded from the bidder’s scope:
8.1 Civil foundation works required for installation of the heat exchangers.
8.2 Piping, valves etc., on the external circuit of both primary and secondary water streams.
8.3 Erection & Commissioning of equipment at site.
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1.00.01

2.00.00

2.01.00

2.01.01

2.01.02

2.02.00

3.00.00

3.01.00

3.01.01

3.01.02

GENERAL

This specification covers the Design Performance requirements,
Inspection and Testing at Manufacturer’s and/ or hIS subcogjc}éc}ibr s works
and Painting requirements for delivery of Plate Heat Exchanger complete
with all accessories as specified herein-after. @

with all accessories, shall generatly conform to the latest editions of the
following appropriate standards

.....

IS/BS/DIN/US Standards regardlng pr'esSure vessels, pressure piping,
pipes, valves, fIanges an.d other as neCé,Ssary

ooooo

oooooo
oc..-

sssss

oooooooooooo

ooooooo

the mattelz,, t'he mterpretatlon of the specification by the Engineer shall be
final and‘bmdmg

ooooo
ooooo

\\\\\

.......
......

.......

Unless other\lee necessary, manufacture’s standard and proven models
of the pJa.fe heat exchanger shall be supplied.

The equipment shall be capable of safe, proper and continuous operation
at all heat loads and water from up to those corresponding to the
operating conditions mentioned in Data Sheet — A furnished a/w project
enquiry. Vibration, noise, mechanical and thermal stresses shall be kept
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3.01.03

3.01.04

3.01.05

3.01.06

3.02.00

3.02.01

3.02.02

3.02.03

3.03.00

3.03.01

within allowable units specified by relevant codes/ standards in design.
Due attention shall be given to case of maintenance, repair and cleaning.

Suitable corrosion allowance shall be provided wherever necessary. The
corrosion allowance for the heat exchanger parts such as pressure plates
(support plates), nozzles, sliding channels and frame shall be 1.6 mm
(minimum).

oooooo
ooooo

ooooooo
oooooooo

Bidder shall indicate maximum presSur’e «drop thr’Q;fgh ‘the heat exchanger
under this condition. </

oooooo

ooooo

For the purpose of calculating dlrty overall hea:t transfer coefficient, a total
fouling factor as given in Data Sheet-A furms‘hed a/w project enquiry shall
be assumed It is expected that the cleanlng frequency shall be once in a

oooooooo
ooooooooooo

oooooo
ooooo

ooooooo

ooooo

fouled condlttcms for prlma:(y and secondary sides, shall not be more than
those spec1fred in Data Sheet-A furnished a/w project enquiry, for the
specmed ﬂow rates

)

ooooo

ooooooo

In the e;\lentwof failure to meet the above stipulated performance
requirements, the equipment will be out rightly rejected.

Conéii‘}[ﬁion of Heat Exchanger:

Heat transfer plates shall be packed in a frame consisting of fixed frame
plate and movable pressure plate and aligned at top and bottom of
carrying bars. Design shall be such that cleaning is possible without
dismantling the piping.
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3.03.02

3.03.03

3.03.04

Heat transfer plates shall be sealed at their outer edges and around the
ports by gaskets in order to prevent leakage and inter-mixing of fluids.

Double sealing arrangement shall be provided at outer edge and around
ports. The inter space between the seals shall be vented to atmosphere in
order to avoid inter-mixing of liquids in case of gaskets failure. *

oooooo
oooooo

ooooooo
oooooooo

oooooo

impart sufficient rigidity to the piates parbcularly from handling
considerations. Plates shall hav@ éontact pomts |n order to provide inter-

ooooo

.....

ooooo

specified in data sheet. A furnished a/w /project enquiry.. Flanges shall be
as per ANSI 16. 5 or e,quwalent Thlckness of pressure and frame plates

xxxxxx

oooooo
oooooo

ooooo

ooooooo

oooooo

ooooo
ooooo

G0

oooooooo

keep prOV|5|on; for enabling to fit trough with outlet nozzle fitted underneath
to collect and,drain out water in the event of leakages.

Frame.for.each heat exchanger shall have extra capacity to accommodate
the add:tlonal plates, if required in future because of any reason
whatsoever. The extra capacity to be provided is indicated in Data Sheet-
A furnished a/w project enquiry.

The upper carrying bar and lower guide bar shall be rigid in construction
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3.03.05

3.03.06

3.04.00

4.00.00

4.01.00

4.02.00

5.00.00

5.01.00

5.02.00

without any risk of sagging or buckling, and shall facilitate easy guiding of
the plates.

All inlet, outlet and other nozzles shall be flanged type and shall be as
specified in Data Sheet-A. Counter flanges complete with ga’elgets, bolts,
nuts and coatings (wherever necessary) shall be supplied for the nozzle
connections. The nozzIe S|zes of primary/ secondary stn:eamrs of PHEs

oooooo

oooooo

ooooo

ooooo
oooooo
ooooo
...........

Materials of construction: 1?;;?'

vvvvvv

Material of the heat transfer, plates and :gaskets shall be consistent with
the fluid handled However materlal spéuflcatlon for vanous parts shaII be

ooooo

ooooooo
oooooo

ooooooo
xxxxxx

oooooo

"""""""""
ooooooo
‘‘‘‘‘‘

oooooo

Plate he‘at e:xchanger shall be equipped with suitable lifting lugs/ eyebolts
to famhtafe»handlmg durlng erection and maintenance.

ooooo
\\\\\

F _ N

PAINTING """

oooooooo

The surfane' preparatlon of all exterior and interior surfaces of plate heat
exchanger shall include the following:

oooooo

) N

b) Removal of rust and scale etc.,
c) Sand blasting/ shot blasting.

All exterior surfaces of PHE’s shall be sand/ shot blasted, painted with
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6.00.00

6.01.00

6.01.01

6.01.02

6.01.03

6.01.04

6.02.00

6.02.01

6.02.02

primer and finish coated with coal tar based epoxy coating of min. 250
microns thickness. Color shade etc. shall be subject to BHEL/ Customer
approval.

SHOP INSPECTION AND TESTS: O~

ooooo

General:

Manufacturer shall conduct all tests and stage mspeé{anS as per the
approved quality plan to ensure that the ‘plate heaf exchanger shall
conform to the requirements of thl$ $peci’f|cat|on and of the applicable
codes/ standards. <4 o 0

oooooo
ooooo
...........

ooooo

.....

oooooo
ooooo

the necessary tests requlred as per approved quality plan and applicable
codes at his cos“g for whrch samples shall be identified by BHEL’s
representatrve -~

oooooo
<o

\\\\\

ooooooo

All shop tésts™ ’shaII be “Conducted in the presence of BHEL’s
representa{ive and test certificates for the same shall be furnished to
BHEL forapproval

Quahﬂcatlon of weldrng procedures and welders shall be as per ASME
B&PV Code, Secﬁrc}h—IX/appllcabIe code.

N
.....

Heat Transfe‘r PIates

Plate maferraEI used for pressrng shall be furnished with mill test report

oooooo

Swtab[e correlatlng mark shall be available, so that BHEL’s inspector can
identify‘the material with test certificates before pressing the plates.

After pressing visual and dimensional checks on the plates shall be made
in the presence of BHEL’s inspector, on sampling basis.
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6.02.03

6.02.04

6.03.00

6.03.01

6.03.02

6.03.03

6.04.00

6.04.01

6.04.02

6.05.00

The heat transfer plates from each lot of the plates shall be tested by
liquid/ dye penetrant test in order to check for cracks and other surface
defects in presence of BHEL/customer's representative/Third party
(Llyods, TUV or equivalent). If any defect is detected in any of these
plates, the whole lot shall be tested and plates without defects only shall
be accepted. Plate cleaning agent, liquid penetrant and developer shall
submitted to purchaser's approval. For Quantum of check 5:R’éfér Section
C. Ry,
The heat transfer plates shall be tested by Jlght box te'sﬁr:\‘order to check
for cracks and other surface defects in pmsence of BHEL/customer’s

A

oooooo
ooooo
oooooo

Gaskets: 13;;?'
Certificate on Chemical composnlon of the gasket material shall be
furnlshed to prove the quatlty Samp‘le testlng in presence of BHEL’s

ooooo

~0;o

oooooo

xxxxxx

ooooooooo

oooooo

ooooooo
‘‘‘‘‘‘

oooooo
P
|

\\\\\

S0,

etc., shall be of tested quality and test certificates for chemical

......

composition and physical properties shall be furnished.

If the thlckness of the plates used for frame and pressure plates is 40 mm
or more- ‘the same shall be checked uItrasonlcaIIy to demonstrate the

|

All weld joints used for Fabrication of Heat exchangers shall be subjected
to suitable non destructive examination. This shall include 100 % magnetic
particle examination or other suitable NDT of all welds.
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7.00.00

7.01.00

7.02.00

Document submission:

The tenderer shall submit during contract stage a curve showing expected
DM Water (Primary side) temperature at heat exchanger outlet for each
one degree centigrade variation in ACW (Secondary side) temﬁﬁe{ature, all

other parameters remaining unchanged. Similar curve for . expected DM
Water outlet temperature for variation of ACW flow rate, withh ACW inlet
temperature remaining unaltered shall also be furnlshed..]'h:e bidder shall
also furnish various curves to enable, apply correctloﬁs ?durlng site PG

testing in the event of any data vanaixon from th'“‘stlpulated design
parameters. S

Bidder shall also furnish thermal. deS|gn calculatlons at contract stage to
justify the no. of plates offered Y g R
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!””’ TECHNICAL SPECIFICATION FOR Technical PE-TS-408-179-N001 (Rev 0)
77 PLATE HEAT EXCHANGER Vol/Section 11IB/D
DATASHEET - A Rev 0
Date 26/11/2015
PROJECT 1X800 MW WANAKBORI STPP UNIT-8
1.0 General (TG AUX.) (SG AUX.)
ion i +
1.1 Number of Plate Heat Exchanger Nos Total three (3) nos for Sji?ton .e. [2W+1S] for one Total two (2) nos for Station i.e. [1TW+18S] for one unit
1.2 Arrangement 3 x 50% per unit 2 x 100% per unit
1.3 Location Indoor Indoor
Passivated DM water Passivated DM water
g Pri ide (Hot) Fluid . .
14 rimary side (Hot) Flui (Refer enclosed water analysis) (Refer enclosed water analysis)
15 Secondary side (Cold) fluid Clarified Water (Refer enclosed water analysis ) Clarified Water (Refer enclosed water analysis )
(Primary Side) NB 400 400
1.6 Connecting Pipe size
(Secondary Side) NB 400 400
2.0 Design
2.1 Design Pressure Kglem? (g) 10 12
(Primary Side) Kglem?® (g) About 6.7 Kg/sq. cm(g) About 8.9 Kg/sg. cm(g)
22 Operating Pressure
(Secondary Side) Kglem?® (g) About 3.1 Kg/sq. cm(g) About 3.1 Kg/sq. cm(g)
23 Mechanical Design Temp. °c 60 60
2.3 Heat Transfer per Sq.Mtr. Of Heat Transfer Plate|Kcal/Hr./m? 8500 (Max.) 8500 (Max.)
24 Minimum Heat Transfer Area Sq. M. - -
(Primary Side) ga'/ngeg' 1.0 1.0
25 Specific Heat of Fluid
(Secondary Side) gal/ngeg. 1.0 1.0
(Primary Side) gm/cc 1.0 1.0
2.6 Density of Fluid
(Secondary Side) gm/cc 1.0 1.0
3.0 Guaranteed Performance Requirements for each Heat Exchangers in fouled condition:
(DMCW Side) M*/hr 1051 904
3.1 Flow rate
(ACW Side) M/hr 1051 904
(DMCW Side) °c 46.7 45
3.2 Inlet temperature
(ACW Side) °c 36 36
(DMCW Side) °c 38 38
3.3 Outlet temp
(ACW Side) °c 44.7 43
* Allowable pressure .
drop across heat (DMCW Side) MWC 7 7
34 exchanger from inlet to
’ outlet in fouled .
conditions at the (ACW Side) Mwc 7 7
design flow
* High pressure drop than the specified figure will not be accepted, no credit shall be, however, given for lower pressure drop in bid evaluation. Pressure drop mentioned shall be
calculated against 1.1 times of flow mentioned at S. No 3.1
4.0 Additional HT plates on Design Plates % NIL NIL
5.0 Heat Transfer Coefficient/Margin
Overall fouling 2
5.1 resistance (minimun) Hr m“deg C/Kcal 0.00008 0.00008
5.2 Minimum corrosion allowance (refer note 1) mm 1.6 1.6
6.0 Material of Construction :
Heat Transfer Plates (Minimum acceptable plate
6.1 thickness 0.6 mm). Refer Note no. 3 SS-AISI-316 SS-AISI-316
6.2 Plate Gasket Nitrile rubber, 65 + 5 Deg. shore hardness Nitrile rubber, 65 + 5 Deg. shore hardness




;E;;TI TECHNICAL SPECIFICATION FOR Technic:ill PE-TS-408-179-N001 (Rev 0)

Lk PLATE HEAT EXCHANGER Vol/Section 1IB/D

DATASHEET - A Rev 0
Date 26/11/2015

PROJECT 1X800 MW WANAKBORI STPP UNIT-8

6.3 Compression/Fixed/Frame/Movable Pressure plates Carbon Steel, ASTM A-283 Grade C, Epoxy painted

6.4 Guide Rails/ bar Carbon Steel, ASTM A-283 Grade C, Epoxy painted

6.5 Support Beam/ column Carbon Steel, ASTM A-283 Grade C, Epoxy painted

6.6 Nozzle Carbon steel as per IS 2062 Grade B

6.7 Nozzle flanges Carbon Steel as per IS 2062 (Confirming to ANSI B 16.5, Class 150)

6.8 Flange/ Counter flanges Carbon Steel as per IS 2062 Gr. B (Confirming to ANSI B 16.5 class, Min.-150 Ib) Epoxy Coated

6.9 Tightening Bolts/Rods & Nuts SAE 1045, epoxy painted

6.10 Nozzle flange bolt and nut SA 193 B7 / SA 194 2H

6.11 Nozzle flange gasket 3 mm wire inserted red rubber

6.12 Name Plate SS-316

6.13 Painting

External Surface

a.) Surface Preparation All surface other than stainless steels shall be painted.

The steel surface to be applied with painting shall be thoroughly cleaned before applying painting by

b.) Primer i i
shotblasting (SA 2.5) etc shall be subjected to BHEL/Customer approval.

For all the steel surfaces inside the (indoor installation) building, a coat of red oxide primer of min thickness

of 50 microns followed up with undercoat of synthetic enamel paint of min thickness of 50 microns shall be

applied. The top coat shall consist of two coats each of min 50 microns thickness of synthetic enamel paint.
Thus total thickness shall be minimum 200 microns.

c.) Final Paint

Extra Carrying capacity to be provided on

7.0 frame assembly. % 25
8.0 Mandatory Spares
8.1 Plates 5% for each Category of material, size and thickness
8.2 Valves 10% or Minimum 1 No. For each type, size and Pressure rating Whichever is higher
9.0 Available space (L x W x H) mm - Bidder to indicate
10.0 Weight of Assembly Kg -- Bidder to indicate
1.0 Performance Testing All supplied PHEs shall be PG Tested by big:zniltetseitres'to demostrate the guaranteed performance
12.0 Performance curves and figures to be furnished during contact stage
121 Primary side water outlet temperature vs. Secondary side water inlet temperature.
12.2 Primary side water flow (80% to 115%) vs. Pressure drop and outlet temperature (Secondary side flow — 100%)
12.3 Secondary side water flow (80% to 115%) vs. Secondary side pressure drop and primary side outlet temp (Primary side flow — 1
12.4 Primary side water outlet temperature vs. Primary side inlet temp.
12.5 Film heat transfer coefficient curve
12.6 Correction Curves.
Note: 1 |Minimum Corrosion allowance on thickness (as per ASME Sec. VIl Div. I)
2|Metallurgy shall be suitable for type of water handled for various plates.
3|Minimum plate thickness of 0.6 mm is without any negative tolerance.




DM Water analysis:

« Conductivity Less than 0.1 microS/cm

* Total silica Less than 0.02 ppm

" Ph oH 8.5 to 9.5




‘IIN se Buliapisuod aAoqe pajesipul jJou siajaweled 189430 910N .

IIN wdd ¢O!S se edl|IS [eplojjoD 6l
44 wdd ZOIS se eol|IS aAloeay 8l
€Le suoluy [e10 | /Ll
I'N £0oe) se wdd spuon|4 9l
I'N €ON se wdd ajellIN Gl
8y 9 £0OOe)n se wdd apuolyon )
el £00oe) se wdd ejeyding el
N | - 9pIX0JIPAH A
4 €0De) se wdd ajeuoqte) Ll
sl c0OOe)n se wdd ajeuoq.eolq oL
€Le suone) |elo | 6
IIN €00De) se wdd uolN|os Ul 8sauebue 8
I'N 94 se wdd uoIIN|OS Ul UoJ| A
6. c0OOe)H se wdd wnipos 9
8 €0De) se wdd ssaupJey wnisaubel g
[A°] €0Den se wdd ssaupJeH wniojen ¥
(01747 WwO/S OO AjAizonpuo) e
S wdd g1 wdd SS1 Z
A’ . Hd l
anjep syun sie|noiued ou |S

SISATVNY d31VM ad3d1avio




I1®VO/AId "DOONA S/1 T4-14/60-d-IVO-10-SO "ON LVIAYOA
TVAS TVAOQUddV | Ad AFAOUIAV Ad AIMATATY asn . HANLVNDIIS
LSO «M 5 SV OGN, INNTOD NI AJLLNAAI TTVHS ¥dNOLSND :dHOD Aqariddns-ans
od HLVIIdOUYddV SV 'NOLLVIOILATYIA *A ANV SSANLIM ‘M EMOMLWMNMM WA TddNS-NIVIN JATANLDVAONYIN
dns € YOANTA T TAHI A9 ATAVATO A4 TIVHS =1 TIHI ‘T x4
OMOJ ‘NOILLVINANNDOA VO NI ¥dI'TddNS A9 AAANTONI A TTVILNASST
Vo ATl TON 00d ‘Isn) A4 TTVHS (M) IOLL, HLIM GHIALLNAANI ‘SAY00Td = TANAD AT
. A, ‘.tx*\ 1
3 X4 -op- uoneoyoads / sbiq ‘BIN -op- -op- |ensip v o & inojuo)
| Yeway 998 e -
popimoidag | | -| ez -op- 's}o9jop 99eLNg ON ‘abewep oN -op- -op- ensin | WIN ] usiui puy diysuewsiop sjexsen | €71
0} SOL IllW pajejai-00 005y —
3 o X4 uonoadsu sbuimesq panoiddy s|dwes %001 ewainsea - vy suolsuswiq
1 -lee| » cwmmmwmw_c_ sBuimelq panoiddy s|dwes %001 .l«.«ﬂwﬂ_.@._smmm_\,_ VIN suolsuswig
i & |
op-| 1 -1 ez -op- -op- -op- 1eaH /L | ¥esH /1L | sishieuy VIN seluadold [eoiwey)
N / ‘,.I / [ealwayy : : soje|d Joysuel] yeaH | Z'L
1 Jleway 298 poday O <
papinoidaq | | -lee| p 1591 qe oS 1R B180 | g /17 | yesm sy | iseu feoishud |0 v saipadold [eaishyd
eleq/ 61q ddy /°61Q ddy.]| T M N =
0} SOL IIw pajejat-00 10 OL N AN ) T\
Aluo ww gz [FN g1 .“Wo._. (AluQ @je|d a@inssald
ueypasowssawioiy [ 1| - | ez | p -op- eV VS CSEV VS %00L | %00b T oo Nle) puy awel4 o4 a|qeoljddy)
aje(d Joj a|qeolddy ¥ 3 J N s uoljeuiwe
l - 4 -op- -op- .hm -op- %001 | %001 |EnsIA YIN ysiul4 puy diysuewnsyiopy
‘ spodey e o St Ny (P “Jeg Buikue
- sbuimelq psnoidd .9 LY uswaINses)| suolsuawl| g bul 0
_‘ eef b uonoadsu| € ummu v < 19 .\momm § ! N v ' \a woyog puy do] ‘[eusiep
NS Y B < ] “uoeq Uojeg Buiui uonosuuod | 1L
-op- . ‘ —oD- & op W & S e je- sisAjeuy VI ‘sabue|4 Jeyuno) ‘sare|d
op- | b €Cc| p op- QP . ou.u. | sHnesH | sHnesH [esiway) sapadold [BaILBYD ainssald %9 Saje|d aWel
A Y - o 3 I I
qe| pajndai Aq no .. O N yoleg yoleg
paled Bugse} yoayo L ; ez %%m@&ﬁ“% ‘oads _m_‘_mu/m._.: <l 198ys ElEQ je- je- 1501 jeoishug vIN somadold [eoishug
uay} s|qe|leAe jou ale P MIJOW._. m:ﬂ weasley. . | 7 biqg ddy aH/esH | aHnesH : : :
SOL [l pajejal-09 §| |, o 5 : 2% D /L /L
N L 0% ¢ NOILSIdSNI TVINILYIN MV | 07}
1 01 Far of _ 6 B U L 9 s b € X4 'L
A fd V
A ¥ Zhe Q00T SIWION INTNNOOA L i ADTHD SNOILVYTdO ON
SSAVINTA \A MOAHD 40 A0 AOHLAN .
ADNADV A0 LVINIOA HAONVLdADOIV AONAIAATA LVD SOLLSRRIALIDVIVHD ¥ INANOJINOD 1S
INALXA /ddAL
NOLLYAS A0 LAddHS
HHd ‘INALI NALSAS
dLLLL NOLLVDIAIDAdS “ONNVId ALI'TVNO “HOANIANHAAId NV1d
"ON NOILVOIAIDAJS “A1LIL 1OA10¥d MENOLSND ALI'TVNO QUVANV.LS




I®VO/AId "DONT S/T T14-14/60-d-IVO-10-SO :"ON LYINJOA

TVAS TVAOQUddV | Ad AFAOUIAV Ad AIMATATY asn . HANLVNDIIS
USOD | a0V SV NOTLVONA ‘A NV SSINLIN M WHOMNd *d WIS A0S
A0 ALVIIdO SV 'NOLLVOLITIAA * SSANLIA - ox, AV AAITddNS-NIVIN ATANLOVAONYIN
dNS € YOANHA T THHI Ad ATAVATO A4 TTVHS =T TIHI T s
OMOJ ‘NOILLVINANNDOA VO NI ¥dI'TddNS A9 AAANTONI A TTVILNASST
~IvD AT TON D0d Isn) A4 TTVHS (M) IOLL, HLIM GHIALLNAANI ‘SAY00Td = TANAD AT
1esH 1eaH = %
-le Hoday 199us 198ys 1od 1ad uswainseapy . . A uoisuswi
4 X2 uonoadsul ejep /Buimelp ejep /Buimesp | sidweg | sidweg ¥ “_\m“ ,u“%m,_ : 'a
panoiddy panoiddy 1 1 P 1
. JesH 1esH RV T 4
MBIASI 10} papILLGNS uodey ‘0adg |elsel ymwsw Jad Jad sishleuy d
aq im sejeoyed | | -lez] p 159 qe ; ejep /Buimelp dlp S bl F VN saipadold [BoIWLYD S3Lv1d 1H
1s9} Buunyoesnue 10 D1 NN JuBASIS /panoiddy m_arrcmw w_q_.__.._m@. . : me__.cm:o
es ea 2
‘MOIASI 10} PSRILINS Hoday ‘0dg |eUsiEN Jo8us Jm% me‘% ‘ 6
aq [m sejeoyen | | -lez] r 191 qeT JuBASIeY eiep bumerp | 4 e | o Geg | 1oL 1eosAUdL | v saipadoud [evisAud
1s8) Bulinjoeynuepy 10 DL NN panoiddy gy, e | & & €
1o9Us EETE R W Gr D <
Sylewsal . . adAl adA) “Buiuueas
. L -lee| ol ejep /Buimelp ejep /Buimeip. i & s 3 VN juswainsesy\ ealy
J0 € "ON JUI0d Jojey panoiddy perouddy. | sad | 1ed vu. h"msm_w._, BlIUM
Y Yo Nt N e NOILO3dSNI SSIO0¥d NI | 02
"obe)s |elssjew mel . Ll . W (ww o =< JojdWelp 1o4)
uo palIed aq [|IM 1N 4 “leef M “op- € - HEwWsy mmm. ”“m.w_m v W.SY Qu@omuu ) "o.ooo_. in 80 SSBUPUNOSG [BUIBU|
3 - [ox4 -op- ©Op- O op- | Qnoo_, 1 %001 [ensin VIN ysiul4 pue diysuewwsop
1 - ez | » ol u“um“ mmo_wsm:o _um>o._o_a<.. ..u “,,Q,oov %001 juswiainsesyy VIN suolsuswiqg (poy 11)
. Y] & 9% 4 sishjeu "SINN % syog Bulualybl vl
op- | 1| - |ez] » -op- @ _-op- Teopn | aeeHL | veeH s _m.o_c_%r_,w vIN seipedold [EoIWayD NN 3 SH08 BulLSiyBLL
‘MBIABI 10} papiugns podey. | . u.
squmareoyyeo | L | - | ez | p | dselwer omm_mmﬁ:mﬁ_\,_ AP | eenn | vesH | wserreashud | v saipedold [eaisAud
d= . 9d . | /Bug ddy
18} Jaunjoeynuepy A 1001 N N N\ .o
3 - m.m ..m. . Op- 4 ;”.an”wwm_smh.n_ panoiddy -op- -op- Juswainsesy\ }¥Te} ssaupieH
11 01 Fax of <A@ 6 . s L 9 S b € z 'L
i e au0Da SIWHON INTNNOOA L i ADTHD SNOILVYTdO
SMUVINTY v MOUHD 40 40 AOHLAN o
ADNADV A0 LYINHOA AIONVLdADOV AONTHAATA INALXA JAdAL LVD SOLLSIHALOVIVHD ¥ INIANOdINOD 1S
NOLLYAS A0 LAddHS
HHd ‘INALI NALSAS
dLLLL NOLLVDIAIDAdS “ONNVId ALI'TVNO “AOANIA/HAdId NV1d
"ON NOILVOIAIDAJS ATLLL LOAI0Ud MENOLSND ALI'TVNO QUVANV.LS




I®VO/AId "DONT S/€ T14-14/60-d-IVO-10-SO :"ON LYINJOA

TVAS TVAOQUddV | Ad AFAOUIAV Ad AIMATATY asn . HANLVNDIIS
LSO «M 5 SV OGN, INNTOD NI AJLLNAAI TTVHS ¥dNOLSND :dHOD Aqariddns-ans
od HLVIIdOUYddV SV 'NOLLVIOILATYIA *A ANV SSANLIM ‘M EMOMLWMNMM WA TddNS-NIVIN JATANLDVAONYIN
dns € YOANTA T TAHI A9 ATAVATO A4 TIVHS =1 TIHI ‘T x4
OMOJ ‘NOILLVINANNDOA VO NI ¥dI'TddNS A9 AAANTONI A TTVILNASST
V) ATd TON D00 sn) ad TTIVHS (M) JOLL, HLIM QIIILINAANT ‘STI00Td » TANADA T
(obejs . “H )
) . 10B13U00 BULINP JBWOoISND/13HY a2l &0
Llee| M uoday 1da Aq penoidde pue pamainal aq 0}) %001 %001 1da | Jepuedxgieonpey “Jeonpal/ispuedxe vz
ainpaooid 188} d( SJainjoejnue Y Y. o0 juiol pe
e p dd JnUen o Ahod 0] aBuel4 JaINQ JO BUIPlPM 40 juiol pIBAA
FI €2 M| uonoedsy sbuimelq panoiddy %00} | %001 fensin. |0 W
"‘Buipjom o a0
10} pebebus aq X ah 00 &
||leys Jopjem panoidde . | jeatueyospy SPlo\ JO SSeupunos uoneoyienp | .
( - - -op- -op- 9 9 @l 9
(sina® wmo>j SR L I ow%qm\_,“,z%,\ P P %001 %001 9 14/ fensin v 80UBLLIOHad S J9P[A souewopad siepom | €¢
“110dN) IdL /13HE & . .
/ Jawoisno AjuQ  ad Pat
XI o Ot | [ECTR
. i 4} 3 Spioos .
v -lee] » | -o3sawsv -op- op- | (%001 o %00} _mww_mwm@sw: YN Angeyng :o;mu_,___w_dwn_mw Swmoo M e
€87 MO A S Lplensip s
Buipiem L9 7 U
104 pasn 29 ||eys SdM Xl “m;‘..,u:, % o M uoljeoyyoad
panoidde (Sing m v -lee| » | -o3sawsv | x-o3sawsv | ¢ wm_.m.ku\mw/‘: %001 | %001 <« uoneayen YN $S8UJB1I00 Mwm_@ovoo EM_ Supp >m Ve
SAOATT 113 "1I0dN 287 MO ar o B ¢ ’
Id1l /13HE/ 1dwoisny o ¥ e s LaPl b
(ebe3s joenuoa bunnp T o1 IoqWBLo
| siewoy sos | - ez | poday 1swoisho/13kHd Ag penoidde pue. | wo..._‘u 4001 Wcswoww/ \ywm._.
131 wnnoeA | _pameirgl/aq o)) ainpsooid 1s8y | ° ° <0 B!
WAn9e/\/X0g 146N s eunpginuel fy g SHORID pUY S}o8se 29eun
= | (ebe;s .u_mq,u. Z7 ON Z7 ON d0 MOBID puy sjosjeq 41NS
- | [ d N _ . |» yenuod Buunp jawoisn)/13Hg asne|n ' | esne|n
| YiBWSY 838 ton.mmm .._..n_m_.u.. Aq penoidde pue pemairal aq o)) 0 1998 D 1988 s81da
¢ | sinpsooidisal 4@ sJeinoenuepy JOEN Jojoy
: DA o syeio o | RS
l HEXY = Ri ¢ Bl . < ejep /buimelp %001} %001 |ensin YIN ysiul4 puy diysueuwsiopn
. ) R | ¢ .w,wm_wmmgwmhz panoiddy
I1 00 Fer o] <@ 6 B U L 9 s b € X4 'L
.¢ ‘m..u o
[ P\t au0Da SIWHON INTNNOOA L i ADTHD SNOILVYTdO ON
SMUVINTY S MOUHD 40 40 AOHLAN .
ADNADV A0 LVINIOA HAONVLdADOIV AONAIAATA LVD SOLLSRRIALIDVIVHD ¥ INANOJINOD 1S
INALXA /ddAL
NOLLOAS A0 LAddHS
HHd ‘INALI NALSAS
dLLLL NOLLVDIAIDAdS “ONNVId ALI'TVNO “HOANIANHAAId NV1d
"ON NOLLYOIAIDHdS AILIL LOAIOUd ENOLSND ALI'TVNO QUVANV.LS




I1®VO/AId "DOONA S/v T4-14/60-d-IVO-10-SO "ON LVIAYOA
TVAS TVAOQUddV | Ad AFAOUIAV Ad AIMATATY asn . HANLVNDIIS
LSO «M 5 SV OGN, INNTOD NI AJLLNAAI TTVHS ¥dNOLSND :dHOD Aqariddns-ans
od HLVIIdOUYddV SV 'NOLLVIOILATYIA *A ANV SSANLIM ‘M Ezoxwmmmn WA TddNS-NIVIN JATANLDVAONYIN
dns € YOANTA T TAHI A9 ATAVATO A4 TIVHS =1 TIHI ‘T x4
OMOJ ‘NOILLVINANNDOA VO NI ¥dI'TddNS A9 AAANTONI A TTVILNASST
~IvD Add TON D0d sn) A9 TIVHS (M) SIOLL, HLIM AALLLNAANI ‘STIODTT = *ANADA'T
- L 4 N -op- -op- %001 %001 1s9] ‘PAH ™ “4.. 3 2 ) / - alnpnis Alepuoosg) w;:%ﬂm [
. 0 & .
dHo 4 |1 jo yibuans / obexea onjejsolpAy peoueequn
(eBerS A
| v | 2| p | vodeyiser Joenuoo Buunp Jewosno1aHE | . 1 o~ o B oo (epis Alewig) emnssaid | _.
. 0IpAH Aq panoidde pue pamainal aq 03) 7001 %001 7 TISSL v ow 15/ Aee oljeysolpAy paouelequn ve
dHO ainpaooud }sa} 0IpAH S Jainjoejnuey @ P v
N m“” [ A" ysiuy ' diysuewsiop
P B B A I -op- -op- -op- %001 |1 %004 PR | ‘sojeld Jajsuel |
'\ U L0 JeaH Jo ‘ON ‘suoisuswiq ‘g
aHO | - | V| ¢ -op- -op- ¢ P | %001 | %001 4 -OP- vIN "B1p v 0} souBLLIOUOD B Alqessy ejeidwod | 1'g
o 9 o G Q" NOILS3dSNI TYNI4 | 0°€
[ B 4 -op- “Bumea mm\,,n.:%,q <0 | =00¥ %00l | MEHSINSEIN VI ybueT foed sjeld | 62
ot &F ra S ° uoisuawiq
. . L v o & Sjnu pue sjjoq I
! 4 op- | 198us eieq) Bumeiq pnoiddy o %001 | %001 ensip VN | /L uo speaiy jo Buizeanbs BuiuewBn 10 Alquisssy | 8¢
_ Hodey .| O & : weibelp moyy welbelp i
4 4 uojoadsu| | mc_z\,m‘_n_ u.mw,.b,u%/\ %001 %001 Jad se |ensip do ssoujosLod Moy} 0} Juswabuele ajeld Le
! AN 03dg \.@zw.;.kowaw BN %001 %001 [BNSIA YIN 12¥se JO doussald sjeysen ajeld | 9¢
~ I T gvodey N\ W 3 |ensip g R
A WN,” | Sionoedsuy §| @ SOuUMEIQ panoiddy %001 %00b | Juewamsesyy vIN ysiuy pue diysuewsiopm ainpnis JHd | §°C
g0l L IR R 6 T s L 9 s 12 € 7 1
All M |4
L Q00T SIWION INTNNOOA L i ADTHD SNOILVYTdO ON
SSAVINTA o MOAHD 40 A0 AOHLAN .
ADNADV A0 LYINHOA AIONVLdADOV AONAIAATA LVD SOLLSRRIALIDVIVHD ¥ INANOJINOD 1S
INALXA /ddAL
NOLLYAS A0 LAddHS
HHd ‘INALI NALSAS
dLLLL NOLLVDIAIDAdS “ONNVId ALI'TVNO “HOANIANHAAId NV1d
"ON NOILVOIAIDAJS “A1LIL 1OA10¥d MENOLSND ALI'TVNO QUVANV.LS




I1®VO/AId "DOONA S/S T4-14/60-d-IVO-10-SO "ON LVIAYOA

TVAS TVAOQUddV | Ad AFAOUIAV Ad AIMATATY asn . HANLVNDIIS
1S0D «M 5 SV «Ns INNTTOD NI AALLNAAT TTVHS YHNOLSND *dHD WATTdd0S-ans
Hod HLVIIdO¥ddV SV 'NOILVOIIIMAA *:A ANV SSANLIM ‘M EzﬂWmmm_.m HAITddOS-NIVIN ATANLOVAONVI
4NS ‘€ YOUNHA T TIHE A9 AFAVATO T8 TIVHS =1 THHE 7T 4%
0301 "NOLLVINANNDOA VO NI ¥AI'IddNS A€ A4ANTONT ATTVILNASSH
~“IVD AT TON 00d Isn) 48 TIVHS (M) (OLL, HLIM QHIALLNAANI ‘SAY009Y » TANADA'T

e
= TEe  Tmammr
N & = 4 &v.”
D g
I W 3
th\w e
“J3Hg 1O MBIABI 10} PaRILIGNS 8] [|eys 8)}edli}ie0 _ucm n>0345§_ Aued E_shéot vmmm&\m_ w:,_ccmuw 617 8Ny Ag 89 |leys Juswainses)\ ealy aje|d Jejsuel] JesH jo uonoadsu| €
‘a|qeydeooe Jou s HSH 40 %0z uey) Jejealb ybiay m‘m\@: co:mw_.v.c_ oyos ﬂow%mv.mmm mcammw Runnisuas siyy uj "Bupas AyAISUSS SIY} Jopun pauueds a4 |jeys Jeq ajoym ay] (HS4H) wbieH
U198 ||N} JO %001 O} pajsnipe aq |leys Jeq Jo eale punos ay} Ul 0Yds |[em v_om.n. «E go%_ siy} Buisn N_.__>hN ggc 10 8q0Id Weag [BWION 82IS W 0Z / Wi | Buisn jno paliied a4 [|eys spod a1} Jo }$9) dluosel}n 4
‘.uw,»w Leﬁ,ri”‘ o0 N n 7 ‘pajdeooe aq Ajuo |jeys Ajuo 103}9p JnoyyIm sajeld
‘1'H Jewoisn) @ 13Hg o soussald ui psjsa} aq ||ays 10| m_OsanmbﬂmeN& 10 9% vmgoo_ww Jo »:w e Ul uzs& s1j080p Aue aseod ul ‘syiom s oppig Je DdLN /1IHE Ag Ssaupm wopuel ‘Zy "'ON 8snej) ‘ 9 '10eg Jad sy b
e = i W - SMAVINTY
~ v «W«w sjoays Em-._um>oaa< |EnsIA % $sau8}9|dwo % SSauUpuUNos .
| w‘_zvmow\ﬂzmmw_wwn_m 4 4 r & uwM!N T /oadg m_omp A3Hg/swoIsND %001 | %00} Juswalinses|y v ‘apeys ‘ssauxoly} wily Aig Bupoed pue buuted | g
7z = <
) _ T el e spodal s)se} snoinald .
} N :7 ¢ &W:m_agoo o ma.gesgnnf soadg "yoa | %00L | %00b |15 yopeopyuap VIN ssaugje|dwo) lIe jo ssausyaidwion | 7€
I L IR R 6 1 ,"”,. 8 L 9 S ¥ € ‘ I
REYY;
TRt Q00T SIWION INTNNOOA L i ADTHD SNOILVYTdO ON
SMUVINAA < MDOAHD 40 40 AOH.LAN .
ADNADV A0 LVINIOA HAONVLdADOIV AONAIAATA LVD SOLLSRRIALIDVIVHD ¥ INANOJINOD 1S
INALXA /ddAL
NOLLYAS A0 LAddHS
HHd ‘INALI NALSAS
HILLL NOLLVOMIOHdS “ONNVId ALI'TVNO “HOANIANHAAId NV1d
"ON NOILVOIAIDAJS “A1LIL 1OA10¥d MENOLSND ALI'TVNO QUVANV.LS




U S S S S T S —

Annexure - A

PROCEDURE FOR UREMENT OF NSFER SURFACE AR FTH
PHE PLATES
iti H n afe $

The Heat transfer area of the PHE plate is the area of the plate participating in
the heat transfer process viz. the wetted surface area inside the gasketed groove
of the plate as the Annexure 1.

Steps to Measure the Area:

1) The surface area of the plate shall be cleaned thoroughly.

2) Apply the developer (as used in Dye Penetrant test) over the entire surface
of the plate.

3) Fix the reference stickers at several appropriate locations on the plate.
4) White light (CFL) is projected on the plate.

5) The entire surface area including all the geometrical features of the plate
{corrugations) is captured by the 3D camera.

6) The 3D image of the plate is then converted into CAD format.

7) The surface area can be measured from the 3D- CAD drawing.
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2.

PHE PACKING PROCEDURE BEFORE DISPATCH

The purpose of this procedure is to outline the requirements and procedures for protecting the
equipment’s during shipment and preserving during the storage.

Preparation for Packing:

After hydro testing, operation, all fluids e.g. water etc., shall be completely drained from
all PHE’s, and the equipment blown dry.

All material shall be cleaned internally and externally to remove, scale, rust fillings and
any other foreign material.

The PHE shall be placed on a strong wooden base & bolted to the wooden base using the
foundation holes for further transportation upto site.

3. Protection of parts:

Plate Heat Exchangers shall be packed in proper sizes of wooden cases. High grade
woods like Rubber woods, jungle wood, hard wood, mango wood, pine wood, etc. is
used for packing.

All finished (or) machined (External C.S. Surfaces shall be protected against corrosion with
corrosion resisting coating, which is easily removable (Compound shall be such that it will
remain on the surface at temperature normally encountered during shipping & storage).
All machined surfaces shall be protected from mechanical damage. All external unfinished
carbon steel surfaces shall be sand blasted & shall be coated with rust preventive primer.
Flanged opening if any shall be covered with blank flanges sealed with blank gasket of
natural rubber or equivalent. Butt welded opening shall be closed with temporary closing
covers. Internal threads shall be protected with metal plug sealed with Teflon tape (if
applicable). External thread shall be protected with PVC sleeve.

Wooden cases shall be covered with HDPE cloth from inside wooden box and the top. All
the opening in plate heat exchanger shall be closed properly by suitably covering to prevent
foreign material entering in plate heat exchanger.

Loose material, primary and secondary a shall be packed in corrugated box and plastic
bags with proper tagging.

All fabricated wooden cases & crates conform to the requirement as per table given below:

Gross Weight [Kgs.] Board Thickness Batton / Rafter Thickness
2000 to 9000 Min. 30 mm Min. 35 mm
9000 to 18000 Min. 50 mm Min. 35 mm

All the equipment shall be protected for entire period of dispatch, storage and erection
against corrosion, incidental damage due to vermin, sunlight, rain, high temperature, humid
atmosphere, rough handling in transit and storage. All MS parts which are not painted shall
be provided with coating of grease.

Clay Desiccant or such other moisture absorbing material in small cotton bags shall be
placed and tied at various points on the equipment, wherever necessary.



4. Special tools and Spare parts:

Special tools and tackles and spares shall be packed separately with adequate identification. Such

packages shall be identified as Tools/Commissioning/Operational spares.
5. Preservation

The equipment’s shall be stored under closed/open space in packed condition until installation. The

packages containing loose plates and gaskets are to be protected from extreme climatic conditions.
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