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BASRAH REFINERY EXTENSION

Unit : 5301 Crude Distillation
Page : 139
Service of Unit CONDENSER Iltem No. 611 -CA, CB, CC
Size @ 1000 x 4000 Type AJS Connected in  Parallel
Sg.m./Unit 534 Shells/Unit 3 Sg.m./Shell 178
PERFORMANCE OF ONE UNIT
Side IN Shell Tubes
Out
Fluid Circulated Light Distillate Cooling Water
Total Fluid Entering, kg/hr 64 144 64 201 800
144
vapor 11995

A}




liquid 52 149 64 201 800
144
steam
non-condensable
Fluid Condensed 11 995
Steam Condensed
Density at ** °C, kg/m?3 649 995
982
Viscosity at ** °C, cST 0.311 0.77 cP
0.458
Molecular Weight
Specific Heat at ** °C, Kcal /kg °C 0.540 1.000
1.000
Therm. Cond. at ** °C, Kcal /hrm °C 0.1401 0.554
0.554
Latent Heat at °C, Kcal /kg
Temperature in, °C 83 32
Temperature out, °C 43 42
Max. Operating Pressure, ata 4.2 6
No. of Passes per Shell Divided Flow 8
Velocity , m/sec 0.8
Pressure Drop . at 0.02 0.2
Fouling Resistance . hr m? °C/kcal 0.0003 0.0005
Heat Exchanged , kcal/hr 2 018 000 MTD Corr., °C * 16.8/24
Transfer Rate . Kcal/hr m?°C - Service * 350/110 - Calculated * 594/194
CONSTRUCTION OF ONE SHELL
Design Pressure , ata 6.3 7.8
Test Pressure, ata 12.5 11.5
Design Temperature , °C 125 56
Tubes : ADMIRAL. No.: 584 0.D.,, mm 25x2.5 Length, mm 4000
pitch, mm 032
Shell: 11416 I|.D., mm 1000 0.D., mm 1028 Shell Cover
11416
Channel or Bonnet 11416 Channel Cover 11474
Tube sheet-Stationary NAVAL BRASS Tube sheet-Floating
NAVAL BRASS
Baffles-Cross 15 Type Segment Floating Head Cover
11416
-Long No Type - Impingement Protection Yes
Tube Supports Yes
Tube to Tube sheet Joint Beading
Gaskets Shell : Brass + Asbestos ; Tubes : Fe + Asbestos
Connections : Shell Side In 2x6" Out 6" Rating 150 Ib RF
Tube Side In 6" Out 6" Rating 150 Ib RF
Corrosion Allowance ; mm Shell Side 6 Tube Side 3




Code Requirements

TEMA Class

Note : * Condensation/Cooling ; ** Shell side at 63°C ; tube side at 37°C.
The condenser is designed for The most disadvantageous conditions.

Revision

0 1

2

3

Date

Designed by

Approved by

HEAT EXCHANGER
SPECIFICATION SHEET

BASRAH REFINERY EXTENSION
PROCESS DESIGN MANUAL
Unit : 5301 Crude Distillation

&)




Page : 149

Service of Unit CONDENSER Item No. 635 -CA, CB, CC
Size @ 1000 x 4000 Type AES Connected in  Parallel
Sg.m./Unit 534 Shells/Unit 3 Sg.m./Shell 178
PERFORMANCE OF ONE UNIT
Side Shell Tubes
Fluid Circulated HCGS Cooling Water
Total Fluid Entering, kg/hr 22 853 343 800
vapor 22 853
liquid 343 800
steam
non-condensable 5155
Fluid Condensed 17 698
Steam Condensed
Density at * °C, kg/m3 525 994
Viscosity at * °C, cST 0.25 ¢St 0.73Cp
Molecular Weight 53.2
Specific Heat at * °C, Kcal /kg °C 1.0
Therm. Cond. at * °C, Kcal /hr m °C 0.1094 0.53
Latent Heat at * °C, Kcal /kg
Temperature in, °C 75 32
Temperature out, °C 43 37
Max. Operating Pressure, ata 6.3 6
No. of Passes per Shell 1 4
Velocity , m/sec 0.7
Pressure Drop . at 0.01 0.2
Fouling Resistance . hr m? °C/kcal 0.0003 0.0004
Heat Exchanged , kcal/hr 1719000 MTD Corr., °C 8.5
Transfer Rate . Kcal/hr m? °C - Service 379 - Calculated 510
CONSTRUCTION OF ONE SHELL
Design Pressure , ata 11.55 7.8
Test Pressure, ata 20 11.5
Design Temperature , °C 80 56
Tubes : ADMIRAL. No.: 584 0.D.,, mm 25x2.5 Length, mm 4000
pitch, mm 032
Shell: 11416 [|.D., mm 1000 0.D., mm 1032 Shell Cover
11416
Channel or Bonnet 11416 Channel Cover 11474

Tube sheet-Stationary

NAVAL BRASS

Tube sheet-Floating

NAVAL BRASS
Baffles-Cross 10 Type Segment Floating Head Cover
11416
-Long No Type - Impingement Protection Yes
Tube Supports Yes

¢y




Tube to Tube sheet Joint Beading

Gaskets Shell : Brass + Asbestos ; Tubes : Fe + Asbestos

Connections : Shell Side In 8" Out 6" Rating 150 Ib RF
Tube Side In 6" Out 6" Rating 150 Ib RF

Corrosion Allowance ; mm Shell Side 6 Tube Side 3

Code Requirements TEMA Class

Note : * Shell side at 43°C; tube side at 34.5°C.
The exchanger is designed for The most disadvantageous conditions.

Revision 0 1 2 3

Date

Designed by

Approved by

¢y




Data sheet 111

TABLE-1- <Material for all heat exchangerdSal cyabual) Leia adead Al oalaal) Siag

SHELL SIDE

TUBE SIDE

CSN ASTM 4l Ak
Llaal)
SHELL 11416.1 A516Gr60 OR
A516Gr70
Head Channel 11416.1 A516Gre0 |11474.1 C.S

Cover

OR

A516Gr70
Tube Sheet 423237.01=Naval Brass ASTM B171
Main Flange 11416.1 C.S (A516GR60 OR70)
Nozzle Flange 11416.1 C.S(A105)
Nozzle Tubes 12021.1 A106Gr.B
Bolts 15236.7 A193-B7
Nuts 15233.7 A194-2H
Bundle Tube ASTM B111-Admirality TYPE B

Floating Head
Cover

11416.1= A516Gre0 OR

A516Gr70

Backing Ring 11416.1= A516Gr60 OR
A516Gr70
Gaskets FLAT BRASS DOUBLE GRAPHITE

Support Saddles

11373.1=C.S(A283GrC)

123
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(mill test certificate) pasdll Clalgds Lays ¥ ae Jaadl sl 4o 30U alsall IS jé 55 @
(EN-10204 TYPE 3.1) dial sall o sMTC

(PQR,WQR:«welding procedure specification ) Jex!l L%

o i) Jay) U8 Leiilhae s Lpoand (i el @l s (i) milion Aigh JLeS) an LS £3U1 0
3 all Jal Laioat Jla
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a5 (635C,111C,611C aldll 5yl areay Ly g g owdighl Gasdll Jee) paen ¢l al @
e il EN-10204 TYPE 3.1 diesl 5ol

1- mill test certificate (MTC) and mill test report (MTR) approved by third party
2- third party inspection report from one of recommended companies

( SGS, TUV RHEHNLAND,LIOYDS REGISTER,INTERTEK GLOBL ,BUREAU
VERITAS,ATG,-AL ROOKAL ENGINEERING SERVICE COMPANY,RINA)

3-NDT reports approved by third party (approved by third party) including:
a- visual inspection reports and dimensional check report (pt. report & VT
report)
b- Procedure Qualification Records(PQR)

C- (Welding Procedure Specification) WPS
e- NDE Personals certificates
f- welding key form (WKF)

1)



g- shipping and spare parts lists

h-PMI certificate (positive material identification)
EN-10204 ) il sall crua (55 il 7 JlA (g0 goieaill y Jugaill Adee oS Ja B -
bl 2 e e I ALl o3lef clillaiall Jady s (| TYPE 3.2)

4-  3rd PARTY INSPECTION :
e Review all documentations.

e Witness and approve all inspection activities.

e Witness and approve all manufacturing work.

e Review all raw materials reports and clarify all the heat numbers.
e All activities above may be done in the manufacture site.

e 3rd inspector may be witness of the re pairing process may be happened
during manufacturing

i) ALl Al il shaall i s aae Alla b Al duigl) slaie) 2 o

alaill ) bl gall 381 (Sars o sial¥) 5 (5 Aall o pally ddlie CYALalL Aalal) 55080
JAaal)l claia) gall g aYalidl Lalall cilaladdll (e

cufill Glvis Bl 111C,611C,635C A0 cValull Lacadl CUEY) 48l o
Ji e Y] jead Wby (floating head +channel) J e (galvanized steel)
oDle ) calaiall e L 25l J5¥) oyl
oLaal @»J.\.@J\ ua;ﬂ\ Clalhaig 89 3...).;)\53\ GL.“)J L..g)\)a e s Balay ADEN Y aludl ¢DUa e:\_-jj °
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Inspection Requirement for Parts of Head Exchanger 111C.611C,635C ; <lilkia
aadll

This Is of Items is the minimum requirement for design, material, fabrication, inspection and
erection for heat exchanger in order to achieve good quality additional requirements may be
added later according to the agreement between SRC and contractor.

1- CODE AND STANDARDS:

This system shall be fabricated, inspected and testing according to the followings code and
standard at the time of purchaser including but not limited, other standard may be used after
agreement between SRC and contractor

e TEMA standard

e AWS

e ASME

e ASTM

e API660
e NACE

2- MATERALS

e - Selection Of Materials Should Be According To Data Sheets and Plan

e - AIll Materials Should Be According To ASME, ASTM Standard Unless Otherwise
Specified

e - All materials which is not mentioned here should be according to design

3- WELDING REQUIREMENTS

WPS (Welding Procedure Specification) PQR (Procedure Qualification Records) WPQ (Welder
Performance Qualification) Must Be Prepared for Approval by SRC before starting the welding
activities

- WPS, PQR, WPQ must be done according to ASME sec 1X

- Certificate of Welding Electrodes and Rods Should Be Issued To SRC for Approval

- The Welding defect acceptance criteria shall be according To ASME Sec. V Il

EA



- The Welding Process Should Be According To Design Data Sheet

- Fabrication of Pressure Vessel Should Follow ASME BPVC Sec VIII DIV .1

4- INSPECTION:

- ALL the inspection activities listed below should be done by manufacturer or
contractor the results should be approved by SRC or Third party inspectors

e - the SRC or Third party inspectors have the right to witness of inspection activities
during fabrication welding and assembly at any period time in the time schedule ,even
in the site of manufacturer

e - All Person In Charge Of Inspection Activities Must Be Qualified and Certified
(Including Sub-Contractor Persons)

e - All the Certificate Above Should Be Issued For Approve

5- Type of inspection required:

e - Visual inspection for all parts

¢ All material shall be brand new.

e Insulation material shall be according ASTM standard with aluminum sheet.
e Packaging ,shipping and sealing shall be according to ASTM A700.

¢ Heat treatment should be done

e Magnetic particle test (MT) should be performed for all welding joint

e Hardness test should be done after PWHT

e Insulation should be done for this heat exchanger

e Hydrostatic Test should be done.

e PMI should be performed.

€9



6- origin

The origin of goods should be from
e JAPAN

o GERMANY
e USA
e UK

o CZECHREPUBLIC

e INDIA
o ITALY
o SPAN

e South Korea

7- DOCUMMENTATION:

The Vendor Shall Submit For Review and Construction the General Arrangement Drawings for
Heat Exchanger the Final General Arrangement Shall Include The Following Information
Related To Inspection Activities:

e - ITP (Inspection Test Plan) In Details

- Material Specifications In Details

- Certificates of origin shall be approved by Iragi embassy in the country of origin

- Design pressure, hydrostatic test pressure, design fluid and corrosion allowance

- Welding examination and test procedure

-AS manufactured data sheet and drawing as-built drawings

- MTC (Mill test certificate) type 3.1 according to EN10204 for each of heat exchanger,
Mill test report

-WP S, PQR, and WPQ

- Hydrostatic Test Repots



- NDT examination reports

- Heat treatment report with chart

- Paint Certificate with Date Sheet for the Paints Will Be Used

-Hardness test report

Insulation certificate.

. (TABLE -2- )ikl

3| 635 C

0-09-2514.066/a

Seq item | DRAWING NO DRAWING REMARK
1| 111C |0-09-2514.027/a,b Assembly of condenser
111c

3-09-2162.008 Shell cover
2-09-2115.021/a channel
2-09-2105.008/a Tube bundle
2-09-1902.094/a Support saddle type 1,2
14sheet DATA SHEET

2 611C | 0-09-2514.027/a Assembly of condenser 611C
3-09-2162.008 SHELL COVER
2-09-2115.021/a CHANNEL
1-09-2105.008/a Tube bundle
2.09-1902.094/a Support saddle type 1,11
21 SHEET DATA SHEET

Assembly of condenser
635C




3-09-2162.065

SHELL

2-09-2115.083

CHANNEL

1-09-2105.067

Tube bundle

2 -09-1902.247

Support saddle type 1,11

- Aabliay) @ 88 eyl J g TABLE-3-
2 0L Aa jaall Adaliial) 3 gally U jagady (AUN G jhal) 2 3l

Ite/M

DESCRIPITION OF GOODS

UNIT

QTY

ITEM(6)

Floating head cover for heat
exchanger (condenser) item 111c
according to the drawing :
0-09-2514.067/a ,b

And data sheet 2 of 6

NOS

1

ITEM(12)

Floating head for heat exchanger
(condenser) item 111c according to
the drawing:

0-09-2514.027/a ,b

And data sheet 2 of 6

NOS

ITEM(29)

Tow —part ring for heat exchanger
(condenser) item 111c according to
the drawing:

0-09-2514.027/a ,b

And data sheet 3 of 6

set

Test equipment for condenser 111c
according to the drawing

3-09-8950.002

NOS

ITEM(5)

Floating head cover for heat
exchanger (condenser) item 635c
according to the drawing:

3-09-2162.095

NOS
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TABLE-4-

Laboratory Results For The Water Supplied To The Exchangers 111C,611C,635C

CYalall jgaall elall Julad Jaa

1. HP 8.3
2. CONDUCTIVITY ps/cm 5760.0
3. Total hardness as CaCO3 1220.0
4. CA™ ion mg/ | 240.0
5. Mg ** ionmg/ | 151.0
6. Na*! 927.0
7. S04 800.0
8. cit 1449.0
9. HCO3 ™

270.0
10. Fe total 0.7
11. Sio2 7.0
12. BOD5 80.0
13. COD (Cr207 method) 16.0
14. Turbidity 4.7
15. TDS 3844.0
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