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g3 Sub: Invitation For Investment Opportunities =2
~7A a7
33 The Ministry of Industry and Minerals / Republic of Iraq has the pleasure g8
g3 to announce several Investment Opportunities to rehabilitate and modernize 52
8% its selected factories in different industrial sectors. =S
8 Specialized International Companies, Businessmen, and Financers are B2
&3 invited to participate in these Opportunities that may achieve economic =S
o feasibility and create rapid positive revenues. 82
5 The concept is that the investor and his supporting team shall rehabilitate =S
g% and manage the plant on his account against a share of production achieved 22
R - - - [(a77)
ox for a negotiated period of time. g3
S The strength points of these opportunities are:- &
23 1- High local demand of the products. g8
o 2- Availability of trained and experienced manpower. 22
33 3- Auvailability of local raw materials. =S
33 4- Adequate investment legislations and favorable terms for agreement. 22
& 5- Fast return on investment. =S
23 The Ministry expresses its willingness to assist you with all the necessary =S
L) - - g - - - - - 5s
p2 clarification as well as facilitating necessary visits to the factories ( if X
D . (277
X required). RS
N . . . . . . g
g% You are kindly requested to submit your offers within the indicated =2
33 validity ( Tuesday, June 5,2007) :- =S
é—, Contact Details Z
X Tel: 00964 1 8162006 Ext. 3127 , 3122 RS
o E-mail :invest@industry.gov.iq B2
e Mobile: 00964 7901 371 867 28
N . (7%
g Address: Ministry of Industry / Investment Department . 2
R Nidhal Street 22
~Ja 277
2 Baghdad - Iraq r-?v
7 29
D 1 0
[24]] s
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Republic of Iraq
Ministry of Industry & Minerals
Investment Department

VRSNt i

For Rehabilitation
of Abu-AL-[{haseeb Fertelizer plant .
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Re ] %//:7
S I- Investment Opportunity. 3
D -, = 29
53 I1- General Conditions. 2
~Ja 29
gX I11- Data & Scope of Work. =2
R 774
8  1- Introduction . 82
33 2- The required investment . =S
24~} - - 2
p2 3- Description of the plant and process . <
e age ag g
g3 4- Prevailing condition of the plant and scope of work needed . 2
33 5- Raw material ( Feedstock) . =8
g3 6- Product specification . =2
33 7- Local market demand . =S
8 8- Human Resources . B2
%  9- Environment requirements . =S
8  10- Legal frame work . 22
& 11- Privileges for foreign investors . =S
[24~] - - s
33 12- Investors obligations . 8%
33 13- Interested investors . =S
e - g - e
32 13- Further clarifications . oK
Ra - - g
oX 15- Course of actions to be followed by the investor . RS
8 Appendixes 82
o Appendix No. (1) Existing Plant Configuration and General Process B2
5 Description =8
$2  Appendix No. (2) Plant Status 22
Do - - - g
S Appendix No. (3) Preliminary Scope of Work 8%
3 Appendix No. (4) Environmental Requirement and Standard <3
X Appendix No. (5) Investment Law No.(13) 0f 2006 82
7 29
D 3 0
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I- INVESTMENT OPPORTUNITY

Investing The Urea Fertilizers plant in Abu Al-khasib/ Basrah

South of Iraq

The Ministry of Industry and Minerals (MIM) / Investment Department
invites international Competent Companies and Investors to invest in Nitrogen
Fertilizer plant (Urea) located at Abu Al-khasib (25KM) south of Basrah —
(South of Iraq) through implementing and Financing the rehabilitation and
reconstruction activities , manage and operate , the plant at the investor account
against share of product accomplished.

Brief history of the project

The plant was implemented by the Japanese firm "MHI" as main Contractor
during the period 1973-1976 at a design capacity of 420 000 ton Urea /year. As a
result of Military hostilities between 1980-1988 the plant suffered heavy
damages. In 1993 a limited reconstruction and rehabilitation work was
performed ( detailed record of this work is available attached to the Investment
file) .

The plant located on the coast of shat Al- Arab river near Abu- floos river,
south of Abu Al-khasib town , river dock yard is available to load bagged Urea
for export.

The plant consumes at its design capacity 40 million standard cubic feet of
natural gas per day.
The plant consists of the following main units :-
- Ammonia Unit.
- Urea Unit.
Industrial utility Units .
General services (Administration , stores, workshop buildings ... etc).

Strength point of the project
1- The plant is located at an area where low cost labor is available,
2- Secured and safe area.
3- Availability of Natural gas up to plant site .
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] o
ex . - . . or
3 4- Availability of infra-structure such as roads, power transmission and =S
8 distribution network B2
&3 -5 Availability of river dock yard for the purpose of exporting Urea Fertilizer =S
o directly from the plant . B2
[24~] - - - e
52 Guide line for Investment requirements =8
2 1. The investor should perform a study on site and plant condition in details , Z
s suggesting recommendations for the required measures for revamping and g8
g% rehabilitations  activities, Investment required and detail of RS
32 Implementation program. &S
& 2. The investor should have a plan about reconstruction , new installations , =S
8 replacement and rehabilitation of all the plant, targeting operation with the B2
& design capacity or higher according to a technical — economical feasibility =S
S8 study on the Investor account. B2
33 3. To present the investors consideration and suggestions for the formula of ox
N . - - - - - - . (774
g% profit sharing , product sharing or partnership in capital , in addition to 2
% the partnership duration. =8
el oA
R >
23~ - - - - . s
33 4. the Investor may (before or after purchasing the investment file) visit the RS
33 plant to conclude detailed idea about equipments status , documents and B2
&g for any clarifications necessary . =S
53 5. The investor should present his plans and philosophy of how to operate =S
55 and manage the plant according to the newest techniques also his views to 22
R - - - - . g
X market Urea inside Iraq and for Export , also his plans for training and <
24 . . . gy
33 qualifying the Iraqgi staff . oX
3 6. The Investor shall take into consideration to make electricity power supply &S
g available to meet the plant requirements . 22
oY - - - s
%  Concept and Evaluation Criteria =3
5 The evaluation criteria for selecting the investor shall be :- =S
3 1- The share of MIM as a percentage of production offered by the Investor, B2
5 (not less than the production quantity of year 2002 as a minimum). =S
32 2- Rehabilitation plan and scope of work . K
e - - - - - g
2% 3- Obligation of the Investor/ group of investors to install electrical £
29 . - - . - 2
32 generation unit with capacity capable to operate all plant production & oK
Ra gy - A . - e 29
X utilities during and after rehabilitation activities . RS
R 5 0
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4- Oblig

personnel, paying their salaries & incentives, yearly increments

ation of the Investor/ group of investors to keep all current plant
in salary

& any increase obtained according to Iraqi laws, in addition to incentives
on increase in production.

(@a]
1

The period planned to implement the rehabilitation activities to conclude

the targeted production capacity of the plant.
6- The least period of the investment contract.
7- Maximum production capacity obliged to be fulfilled by the Investor.

(ee]
1

the pl
[ ]

The Investor Financial Capability to fulfill his under-taking to rehabilitate

ant supported by :-

Financial statements for the last three years.

Supporting letter from banks and financial houses show the Investor
financial capabilities.

Documents on the financial capabilities of the investor partners or
the Supporting parties.

Documents on financial facilities that banks may grant to the
investor.

9- The technical and managerial capacity of the investor and his supporting
partners to achieve the rehabilitation works ( Engineering Companies ,
Vendors, Site work Contractors) , operate and manage the plant after

completion of

rehabilitation, organizational structure of the

investor/group of investors to be provided .

10-Similar experience of the investor and his supporting

companies in

similar works with documental reference.

The Investor Obligations:

_1st: It is important to the interested investor, before and after purchasing the

investment

file, to visit the plant to have detail information on site condition,

the prevailing conditions of the plant, look at any necessary drawings, and
present any request for clarification and questions to the specialized team at the
address mentioned below. According to detailed investigation, in addition to the

information’s and general

investment
expected

procedures,

conditions, The Investor might Submit his
offer which should contain detailed suggested rehabilitation works,
investment amount, rehabilitation duration, rehabilitation
intermediate & final targeted production capacities, investment

package agreement period, percentage of product share, philosophy and detail
procedure for managing & operating the factory before and after completion of
rehabilitation activities until the end of investment agreement.
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22 v v X
23 file conditions: =S
[24~] s
DA a7
8 1. The investment package should assure the installation of electric B2
&3 generation unit with a capacity capable to operate all factory units, =S
o buildings and utilities. B2
&3 2. The investment package should include obligation to keep & getting use =S
2 from the current available factory employee and assure the payment of é7
S their salaries & incentives. &
3 3. The rehabilitation package should be fulfilled all factory production =8
S units, utilities, other facilities & Quarry equipment. RS
33 4. It is preferable for the interested investors to arrange seminar for the &S
S8 project team and the related staff, to show his qualification experience B2
& and points of view for the Rehabilitation approach. =8
[24~]] s
~Ja 29
s Measures S
~Ja 29
33 1. The Interested investor may send his authorized representative to B2
& the: =S
53 1-1:Ministry of Industry & Minerals (MIM)/ Investment Dept. B2
33 Al-Nidhal street, Baghdad \Iraq =S
,,:, 1-2: State Company for Fertilizers / Basrah-lrag Z
24~ s
~Ja 29
Z To purchase the investment file against an amount of 250 US$ (only Z
g3 two hundred and fifty US$ ) or equivalent in Iraqgi currency ;starting 82
¥ on 15/4/2007 8
~gA a7
3 2-A specialized team from the Iraqi side shall study all proposals and =S
S8 select the best among them. B2
R g
33 3-Negotiation will be held with the investor of the best B2
N Ja - N . R
o proposal(offer)to finalize and sign the agreement. 55
~Ja (277
[24~] s
2 4-The investor shall present his proposal \offer on or before the day z
33 5\6\2007 to the Ministry of Industry & Minerals . g8
[24~] s
~Ja 29
z 5-For clarifications, contact the following address: =S
8 -Ministry of Industry & Minerals\Investment Department, B2
5 Al-Nidhal Street- Baghdad |Iraq =S
3 Tel : 009641 8162006 \ ext.3127 B2
3 Mobile: 00964 790137867 =S
Z e-mail : invest@industry.gov.iq 2
2 Investment Department &
[24]] s
~Ja 29
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Republic of Iraq

I1- General Conditions:

(For Plant's Rehabilitation Agreement)

1- Scope of rehabilitation works:

The "investor™ shall undertake, according to the agreement, to
rehabilitate and develop all production units and utilities in a
manner to guarantee achieving the targeted capacity within a
certain period. He may reach the targeted capacity in stages. The
"investor" shall in his proposal, specify the target capacity of each
stage according to his action plan.

2- The Agreement concept:

The core concept of the "investment Agreement' is that the
"investor" shall perform all rehabilitation works in accordance
with the terms of the investment file, and to undertake management
and operation of the plant throughout the period of rehabilitation
and afterwards on the agreed upon capacity, including supply and
transport of raw material, operational and secondary materials, cost
of water, fuel, electricity etc, additionally to pay the salaries and
allowances of personnel(staff) (including labors) working at the state
company during the rehabilitation period, and afterwards, all at his
own expenses against having a share of the production.

3- Action plan:

The "investor™ shall submit, within two months from signing the
""Agreement' a detailed action plan and a detailed time schedule on
the implementation of the rehabilitation works, taking into
consideration stoppage of production units, for necessity only, for
limited time in order to keep the continuity of production as much
as possible during the rehabilitation period.

4- Maximum Use of Employee during Rehabilitation Agreement:
A- The "investor™ shall, within two months from signing the
Agreement, in coordination with the plant management, submit a
plan on maximum use of the plant Employee in access to the

55
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he performs or in other projects he may establish in Irag.

B- The ""investor' shall keep all the employees pay their salaries and
annual allowances according to prevailing rates of their colleagues
at the Ministry of Industry and Minerals, pay incentives in
accordance with an incentive system based on achieving the target
capacities to be agreed upon before singing the 'Agreement"’

5- Penalty on Delay & non-achieving Production Guaranteed
capacities:

A: The investor shall undertake to supply the Ministry of Industry
and Minerals /State Company with its share of the targeted stages
capacities, regardless of achieving or not that targeted capacity on
the contractual date.

B: The Penalty in (A) above shall continue for (3 months) only,
starting from the contractual date for achieving that stage capacity.
The investor shall be considered failed to complete the work if he
couldn't achieve the contractual target capacity at the expiry date of
the above mentioned period.

In case the investor succeeds in achieving the targeted production
capacity within this (grace) period, this period shall not be a reason
or part of request to extend the timing of the succeeding target
capacities. Timing schedule should be respected as stated in the
Agreement.

C: In case the investor failed to achieve the FINAL targeted
capacity (at the end of the rehabilitation period), for a shortage not
exceeding than 10% of the targeted FINAL capacity, he shall be
liable to supply- as a Penalty- a quantity of production amounting to
one ton of production for each one ton shortage.

In case this shortage is more than (10%0). The investor should take,
within six month, any necessary measures to rectify the situation to
reach the contractual targeted capacity on his account. The investor
during this period (6 months) shall continue to supply the Ministry

55
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production mentioned above.

In case the investor fail at the end of this period to achieve the
targeted production capacity, he shall be considered completely
failed to fulfill his contractual obligations and the Agreement shall
be considered terminated without any right to the investor to claim
for any compensation on actual cost or expenses he has borne for his
activities of this "Agreement"'

6- Insurance:
The "investor" shall be obliged after signing the "investment
Agreement' to get an "All risks insurance' policy for the plant and
to insure all plant personnel against work accidents and risks.

7- Abide to labor laws::
The "investor" shall abide to all labor laws and the lraqi
instruction safety rules.

8- Letter of Guarantee:

The "investor' shall, on signing the 'Agreement’” submit on
unconditional letter of Guarantee issued by a recognized Bank
amount agreed upon later, The Letter of Guarantee shall be
released after the expiry date of the ""Agreement' and hand - over
the plant.

The Ministry of Industry and Minerals shall have the right to,
without court warning or judgment, confiscate the amount of the
letter of guarantee in case of regress or failure of fulfillment of the
investor obligations.

9- Electricity Generation unit:
The investor' shall undertake to assure the availability of
Electricity generation of a capacity sufficient to meet plant and
services requirement of electric power at full production capacity.

10-  Plant Management:
The "investor" shall present his work program containing the way
he intends to manage the plant, technically and administratively to
insure a smooth operation and best performance to achieve the

10
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period of rehabilitation and afterwards.

11-  Property of executed rehabilitation works:

All supplied and executed works of rehabilitation in accordance
with the investment Agreement, after the expiry date of the
agreement shall remain in the plant and will be within its property.
This does not include personal materials used by the staff of the
"investor" personnel, for which he can re-export after listing
guantity and type.

12-  Continuous Maintenance during Agreement period:

The investor, after completion of rehabilitation works shall
continue to achieve agreed upon capacity by performing continuous
necessary maintenance during the '"Agreement” period and
undertake to handover the plant after the expiry date of the
Agreement in good technical condition able to produce at the same
production rate agreed upon.

13-  Letting of Agreement:
The "investor" shall not be allowed to letting the whole Agreement
or part of it to a third party without a written approval from the
Ministry of Industry & Minerals.

14-  Materials _used in_rehabilitation:
All materials, equipment, machines and their spare parts to be
used for rehabilitation should be brand new, reliable and genuine.

15-  Monthly Report:

The "investor' shall submit a monthly report to the Ministry of
industry & Minerals / technical committee, showing the progress of
rehabilitation works and discuss the report to facilitate any
obstacles he may meet.

16-  Exemption of custom duties:
All equipment, materials, apparatus and their parts imported by
the investor for the purpose of rehabilitation works which shall be
part of permanent work certified by the Ministry/ state company

11
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other exemptions and privileges in accordance with prevailing laws,
in his proposal.

17-  Inventory materials at plant stores:

All inventory materials owned by the state company should be
listed and priced by the Ministry / State Company. The investor
have the option to buy all or part of these materials in case he needs
them for the rehabilitation work.

18-  Security:
In due time, the investor shall coordinate with the state company

management to organize the guard and security of the plant. In such
a way that the responsibility of the security and safety inside the
plant lay on the investor responsibility, and out side the plant on the
relevant Governmental authorities responsibility.

19-  Laws and requlation:
The investor shall abide with terms of prevailing Iraqi laws and
regulations when performing his obligations of the ""Agreement™
with out jeopardize to his privileges of the ""Agreement".

20-  Agreement Period:
The investor, in his proposal, shall specify the minimum
Agreement period he finds it necessary. At the end of this period the
Agreement shall be ended unless the two parties agree on extension.

21-  Entry/ exit visa and Residence permits:
The Ministry/ State Company shall support the investor to obtain
Entry/ Exit visa and Residence permits for his Employees according
to prevailing Rules and Regulations.

22-  Force Majors:

The ""Agreement™ shall contain "Force Major' clause and the
rights and obligations of each party on this case. The prevailing
conditions at the time of signing the Agreement will not be
considered a force major case.

23-  Dispute settlement:

12
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case of failure to reach an amicable settlement the parties may apply
the Arbitration procedures of the prevailing laws in Iraq.

The lraqi courts , only , shall have the jurisdiction to look in

disputes.

24-  Care of works:

The "investor™ throughout his work in rehabilitation and
development shall take due care of the plant, its machines,
equipment and facilities, etc. paying utmost care to safety
regulations during the Rehabilitation Agreement period.

25- _Good Implementation

In case it appears to the Ministry of Industry/ technical
committee, that a work is done inadequately, or using improper
material or by unqualified labors or in a way endangering other
equipment or facilities, the investor should agree to the MIM/
technical committee written request to stop the work and remedy
the situation through an action to be agreed upon in a joint
meeting.

26-  Product Marketing:
The "investor" shall have the right to sell his share locally at the
price he finds suitable and export the excess abroad.

27-  Secrecy:
The "investor' undertake to keep the informations contained in

the "Investment Agreement' confidential. He has no right to
disclose or transmit the informations to other parties (except his
partners) before he gets a written approval from the Ministry.

28-  The "investor'’ legal entity registration:

The "investor' or the investing group shall establish a legal entity
to perform the activities of the Agreement which should be
registered at the Companies Registrar office in accordance with the
Iragi Ministry of Trade regulations and terms of companies law No.
21 for the year 1997 and its amendments.

29-  Final Report:

13
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over to the Ministry / state company a detailed report targeting to
help the Ministry / state company to keep the smooth efficient
operation and maintenance of the plant (operation manual,
maintenance manuals, inquiry and ordering Manuals and Inventory
records etc).

30- Common services:

The investor and the Ministry / state company shall coordinate to
control and run the facilities which serve other parties-such as water
supply in a-way that such requirements of other parties shall be
ensured.

31-  Previous liabilities and Obligations:

The investor shall not be part or responsible of any liabilities and
Obligations on the Ministry / state company before signing the
Agreement concerning the activities of the state company/ Plant
The same applies on the other parties liabilities and obligations
towards the Ministry or the company or the plant.

32-  Termination:

In case this Agreement is Terminated by the Ministry of Industry
for no reason related to the failure of the investor to fulfill his
contractual obligations, the Ministry shall compensate the
"investor" for the actual expenses he spent to Implement his
activities according to this Agreement.

33-  Present Production:

The “investor' under take to sell to the Ministry at cost the
present quantity produced during the period of running the plant
parallel to the rehabilitation activities until the end of the first year
from the Agreement validity.

In Case the whole quantity received by MIM at prevailing rate,
before the end of the year, then the sharing formula shall be applied
according to the agreement.

34-  Site handover and effective dates:

14
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production stages and final production capacities, shall be counted
starting from the date of handing over the plant to the investor to be
within three months from the date of signing the Agreement
otherwise the terms of clause (8) of this Agreement shall be applied.

1- Introduction :

The construction of Abu-ALkhaseeb fertilizer plant started on 1973 and
was completed on 1976 at a design capacity of (420000) metric ton /year of
Prilled urea . The main contractor was the Japanese Company Mitsubishi
heavy industries (MHI) . The plant owner is the Ministry of Industry and
Minerals (MIM) .

The plant is situated on shat — Alarab river bank adjacent to Abu floos
river near Abu-Alkhasseeb town , (25 KM) south of Basrah city (South of
Iraq) . (see map enclosed) .

The plant was operated on 1977 , it was running until 22/9/1980 , when
stopped due to the Iranian — Iraqi war outbreak . the plan suffered during the
war severe damages .

Rehabilitation work commenced 1993 by Iraqi companies under the
supervision of the state company for industrial design and consultancy
Ministry of Industry (SIDCCO) . The first step was to clear the districted
structure .

. A comprehensive inspection of the status was prepared by a team of
Engineers from (SIDCCO) .

On the basis the that a plan for rehabilitation was organized and
started . According to the evaluation of (SIDCCO) 60% of work was
completed . However the Rehabilitation work stopped due to lack of foreign
Financial resources and the economical embargo imposed on Iraq during that
period .

2- The Investment targeted :
Interested company or group of companies (The Investor) shall be required
to do the following :-

* Rehabilitate and reconstruct all the units of the plant , in order to get a
plant working at the design capacity at the end of the Rehabilitation work .

15
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Z * depute a team of technical experts to inspect the site , test and evaluate the Z
s8 scope of work needed to reach the design capacity (or higher) with the 22
3% specification required of the product . The plant administration shall make =S
s8 available to the investor team all technical data , drawings , spec . to enable B2
%% the investor to perform an effective site inspection . g3
~oa g
oA g
Z * The Investor shall prepare a technical report showing his proposal for the Z
g8 work to be done , which shall be discussed with the Ministry technical team RS
33 for the purpose of preparing the final *"Technical Report™ . =S
g8 * The Investor shall take into consideration to provide his own generation of B2
%3 Electric power at a capacity sufficient for the plant requirement . =8
88 * The Investor is expected to arrange with partners of financial capacity to 82
&8 finance the rehabilitation work , Competent Engineering Company =S
S8 Competent Construction Company to reconstruct the plant , operation |, 8
%% running , and management of the plant according to the following :- )
Z * present his proposal ""Technical and Commercial™ showing his suggested Z
s share in profit /or production based on his estimate of Invested money , his 5
33 proposal on method of partnership in management and running the plant , &S
g8 marketing of the product (Local and Export) , and any other conditions he 52
33 finds it necessary . =S
24} 2
& The Ministry shall negotiate the Investor of the best proposal to reach a final =S
88 Agreement. X
%8 3- General description of the plant and process : oK
Qa g
Z The plant consists of Ammonia Unit , Urea Unit , Utilities and Offsite Z
g8 facilities. R
35  General spec . of these units are included in part (1) of the investment file . &S
g2 Prevailing status of the plant components are also available in a separate B2
33 report. &
8 Interested Investors may Familiarize themselves with the design and B2
&% construction drawings of the original project in order to evaluate the scope =S
$8 of work needed and its relevant cost . 22

5:7
4- Prevailing condition of the plant : 27

The prevailing status of the plant is explained in part (2) of the investment o8

29

file . the SIDCOO evaluation of the scope of work needed is given in part (3) . K2
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5- Raw material (Feed stock) : =8
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B- Impurities

Sulfur Content PPm (size)

Non organic sulfur
organic sulfur

(7%
o
(277
o
g
D&

%%
s
g

5.0 PPm
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5.0 PPm
10.0 PPm
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Total sulfur content

2
g
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10-600 Kcal

Low calorific value at 25

Conditions at boundary limit of the plant

4-5C

Temp.
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S Humidity  :0.3% weight max . =
g2 Oil content : 5 ppm weight max . 52
3 B- Urea =
8 Physical properties B2
DA . - - a7
85 Shape : free solid prills . 5
~g- o274
S Color : white min g8
24 . - . - o
33 Grain size : 90% min of prills of . . 1-2.5 MM DIA =8
S Melting point : 132.7C RS
33 Specific gravity :1.335 at20C &S
g Density : 0.75 ton/ M° &3
3 Solubility : quickly soluble in water . =8
X Chemical Properties &
25 Total Nitrogen : 46% weight max . =S
23 Birett content : 1% weight max . &S
3 Humidity : 0.3% weight max . 22
& Iron ;2 ppm weight max . =S
8 Color : 10 Degrees (Hazen) B2
32 7- Local Market Demand : =3
2 There are now tow plant owned by the Ministry of Industry producing 2
g3 Urea fertilizer at a total design capacity of 1.5 million metric ton/year . 82
3 However the plants nowadays are working at a very low production rate =S
S due to many technical problems . There is a plan for rehabilitation to 22
R improve their production capacity . =S
o3 RS
o5 Local production and demand as follows :- R
33 A. Total Urea production year 2004 338121 m. ton B2
& Total production estimated =S
g ags - s
32 after rehabilitation year 2007 1060 000 m. ton oK
~Ja 29
%  B.Local demand g8
g3 prevailing demand 1071 000 m. ton/ year 82
5 Expected year 2007 1360 000 year =S
3 Expected 2012 1812 000 m. ton /year 52
3 8. Human Resources : B2
~Ja 29
3 Iraq possess trained skilled and semi-skilled manpower , plus technicians B2
3 graduated from colleges , technical schools and Industrial Institutes . =S
g% 18 RS
7 29
[24]] s
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4] 5

82 and technicians gained wide accumulative experience through out these X
33 years . 8
~Ja 29
2] i
R g
2 Additionally the Investor may hire specialists and experts from outside g3
2 . . - A . . - . - o
33 Iraq for certain period in accordance with the guide line given in the item =8
o3 "Investors obligations' below . 82
~gA ; R o274
S8 9- Environmental Requirements and standards : B2
~Ja (277
33 The investor obliged to fulfill (1SO-14000) and the following 82
o Environmental requirements:- =S
53 a-The investor must present an environmental impact assessment (EI1A) B2
35 certified by the ministry of Environment, and must include: )
g3 1- The environmental impact evaluation and the positive and negative effect 59
33 of the project on environment. =8
g2 2- The suggested methods to avoid pollution control methods are to comply 52
3 with the environmental enforcements and regulations. =S
o 3- The expected accidental pollutions and the precautions that must be B2
3 taken. =S
S8 4- the use of the alternative applicable cleaner technology and minimization B2
3 use of resources. =S
33 5- Waste minimization and recycling or reuse. £
Z 6- Assessing the costs of merits and demerits resulting out of the project. Z
S b- Treatment of the industrial waste water according to the lIraqi river RS
33 regulation standard. &S
S c- The availability of pollution monitoring instruments and providing the 82
& ministry of Environment with the pollution monitoring data. In case of =S
8 the unavailability of the monitoring instrument the investor (factory) B2
&3 must do the monitoring by a reliable consultants and laboratories. =S
o d-The solid wastes must be transferred to special locations in B2
5 coordination with the relevant authorities. =S
[24]] - - s
32 e-Construct and update an environmental database concerning 2
N - - - g
S environment protection and pollution level caused by the factory. RS
2% . - . - e
e f- Treatment of gas pollution according to international standards . =8
g% g-The investor is responsible for the efficiency of him design and =
33 performance to meet all the above regiment the same applies during &S
S operation of the plant . K2
[24]] s
g% 19 RS
7 29
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mentioned above and others will not eliminate the job of the ministry of
Environment to make field inspection to check implementing the
environmental requirements and that the factory is applying the

environmental law No.3 year 1997.

10- Legal Framework

1. The Ministry shall negotiate with the Investor presenting the favorite
proposal to reach a contractual legal Agreement based on profit or
production sharing against the Rehabilitation work and other
services to be presented by the Investor .

2. The Investor shall propose the duration of the Agreement based upon
profit or product sharing .

3. Dispute settlement : Dispute between a foreign Investor and the
Ministry or a third party related to his investment in Iraq shall be
resolved in accordance with rules of Arbitration stipulated in Iraqi
laws . Iraqgi courts shall have Jurisdiction on all disputes , amicable
settlement , or settlement by Arbitration .

11- Investor Privileges

1. Right to establish trade representation offices and branches in Iraqi,
such offices and branches shall be registered at the Iraqi Registrar of
companies office\Ministry of Trade .

Right to establish a business entity jointly with an Iragi Investor.

3. In case the agreement is concluded or basis or product sharing, the

Investor shall have the right to sell his share in local market at the

price he define or export the product .

Investor may collaborate with Iraqi partners.

Right to possess, use, dispose his invested money in lrag in

accordance with central bank regulations.

6. Use feely convertible currencies or Iragi legal Tender . right to
transfer money into and out side Iraq in accordance with Central
Bank regulations .

7. The Ministry shall put at the disposal of the eventual investor the site
(Plant) to enable him to fulfill him obligations, Including existing
equipment to implement modifications — rehabilitation, adequate
storage space .

8. Insure the plant at an Iragi or foreign Insurance company according
agreement with the Ministry .

9. The imported fixed assets shall be exempted from all taxes and duties
provided that these are brought to Iraq within three years from the

no

ok~

20
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3

2 Ministry , if found necessary . =S
g2 10. Imported spare parts for the plant shall be exempted from taxes and 52
3 duties for three years from date of purchase provided that the value =S
8 of spare parts shall not exceed 20% of the value of the fixed assets . B2
~Ja 29
~g- o274
2 11. Imported fixed assets necessary for extension or development of the Z
3 plant shall be exempted from taxes and duties if it results in increase =8
S of production capacity of the plant . RS
33 12. Selling of product is not subjected to any price restriction . &S
o3 13. The Investor shall enjoy any additional privileges that may be issued K2
L) 2
3 in the future . &8
[24~]] s
o5 12- The Investor obligations : g
% 1. The Investor , his supporting technical entity should possess g3
29 . . . . gn - ags var
S sufficient experience and qualifications to construct ( rehabilitate) 58
g3 Urea fertilizer plants . 5
33 2. The Investor should obtain quality certificate (1SO 9000) and =8
3 abide to Urea spec. (see Article 6) . =S
o 3. Agree to engage Iraqi labors to operate the plant and insure them B2
3 against risks , supply safety equipment and requirement . He may =S
S8 engage foreign employees for leading technical positions for not B2
N more 10% of the total labors force , except during the trail Run =S
33 period of max 6 months . £
Z 4. Abide to Health and safety regulations and Instructions issued by Z
S world Health organization (WHO) and International labors RS
33 organization (I.L.O) and abide to Emission standards criteria &S
g callable at the Ministry of labors and social Affairs . 82
8 13- Interested Investor : B2
~gA a7
o The Ministry of Industry and Minerals Invite investors with 22

experienced companies in this field who are willing to invest in the =S
project to express their interest in writing to the following address : Z

Ministry of Industry o%

29

Al- Nidhal street _ Baghdad — Iraq K2

s Tel: 00964 1 8162006 / Ex 3127 3122 5
S Tel and Fax 009641 8166040 &

o

E.mail:invest@industry.gov.iq &S
é:/;

21 =2
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33 The Expression of Interest letter should Include detailed =S
g2 information’s on the Interested Investor , Nationality , Supporting 52
3 technical cooperation’s , Qualifications and experience in investment =S
8 as required in (Form) enclosed . B2
~Ja 29
[24~] s
~Ja 29
[24~] s
oX 14- Further clarifications : RS
N - . . . . . . 2774
S The Ministry and its Companies shall provide information's RS
33 assistance and clarifications to the investor questioners to enable &S
S8 them to take the proper investment decision . B2
~Ja (277
33 15- Course of Action to be followed by the Investor : B2
g3 1. The interested Investor shall express interest in investment in %
33 the Urea fertilizer plant on basis of profit or production =S
29 - A . . var
32 sharing to the Ministry of Industry Investment office . oX
7 . (277
g3 2. The company or groups of Companies (The Investor) shall 59
33 present two separate proposals one technical showing scope of =8
g2 work and other contractual on terms and conditions of 52
3 Implementing the work , timing , financing , running the plant, =S
o marketing the product and any other contractual terms B2
3 including the following :- =S
32 e Percentage of profit or production sharing . 22
NZA . . g
g% e Period of agreement (Investment — Period ) . =
33 e Estimation of amount invested . =S
g3 e Plan for implementation . 22
e - - - g
g3 ¢ Rights and obligations of each party . 5
33 e Suggested procedure for management after rehabilitation &S
3 and during implementation . B2
:/: é;:,
2 3. A team of specialists of the Ministry shall study the proposals X2
& of the investors to select the best proposal . =S
33 4. The Ministry shall get final approval from concerned B
Da -y . - [(a77)]
%S authorities to conclude the agreement and provide any g3
29 . - DO
32 necessary assistance to implement the work . oK
~Ja 29
~Ja 29
2 22 8
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el 3
33 Ministry of Industry & Minerals =3
~Ja 29
g3 Data Form =2
33 - Project Name: Abu-AL-Khaseeb Fertilizer plant =8
24~} w2
~Ja 29
[24~]] s
XS - Interested Company Name : =
R 774
24~} w2
2 - Company legal entity (share holding co , limited , etc ) , attach copy of =S
S8 establishment certificate and names of shareholders who have 30% B2
DA . (%7
N share and above : e
& - Registered Capital : =S
Ra - - g
oX - Company or Firm legal representative : RS
D . R 274
g3 - ldentification : 22
g - Nationality : 55
:/: é;:,
23 - Applicant address in Iraq : 2
Ne =S
5a - Contact details in Iraq and outside Iraq and outside Iraq : °x
R g
3 - Suggested Production Capacity *: g3
25 - The Applicant must abide by the Technical, Financial and Legal =S
o terms stated in the file , clarify how to fulfill *: Indicate reservations 22
i if any &S
& - Technical Supporters with confirming documents * : =S
3 - Name of the financing group / s with his / their Reference / s, Latest =S
24~} - - A
33 Financial report : =2
[24]] . . 2
33 - Technical Expertise * : o
[24]] . . . - L
33 - Similar Implemented and under construction projects (References) *: g8
2 23 8
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( Use all the space as required )

77

oA

89

o

8

D

2

2

g

oA

89

o

8

D

7%

2

77

oA

77

o

8

D

Technical Supporters with confirming documents

( Use all the space as required)

29

2

g

oA

89

o

8

D

7%

2

77

oA

77

o

8

D

2

2

g

oA

77

o

8

D

Names of financing group with Reference / latest Financial

Report .
( Use all the space as required )

7%

o

7%

o

7%

o

7%

o

7%

o

7%

o

7%

o

7%

o

7%

o

( Use all the space as required )

Technical Expertise

(277
o
(277
o
(277
o
(277
o
(277
o
(277
o
(277
o
(277

o

24

(277
o
(277
o
N



weadadedadatdndadiadadadadndadnnndidadiugvy

( Use all the space as required )

Appendix No.(1)

Existing Plant Configuration and General Process Description
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~Ja 29
[24~] s
~Ja 29
Da - - =20
g3 1- Plant Configuration:- RS
D 2
g2 1-1Ammonia Unit 22
~Ja 29
S8 Capacity: 800 MTPD of liquid ammonia B2
& Stream days; 330 I:_)ays per year _ =8
8  Process configuration for ammonia unit:- B2
o Technology used: Topso for Reforming Section, Catacarb for CO2 Removal =S
§8  Section and Chemco for Synthesis Converter. B2
g% 1-2 Urea Unit e
~Ja 29
9 . . 2d
33 Capacity: 1300 MTPD of prilled urea =8
o3 Stream days: 330 days per year K3
2% , : TR =
33 Process configuration for ammonia units: - =S
o Technology used: Snam projetti B2
3 1-3 Utility Facilities 2
~Ja (277
33 1- Intake water pumping station £
R >
oX 2- Raw water treatment %S
[24~] - - s
3 3- Demienerlized water treatment =8
o 4- Polisher <
33 5- Package boilers 4 lines &S
g 6-Cooling Tower 82
R g
8 New Facilities B2
&3 1. R/O Unit =S
o 2. Waste Water Treatment B2
Ne =S
32 1-4 Offsite Facilities RS
~Ja 29
o3 1- Flare System 55
b (1) Flare stack 1 set as flare gas 53
35 2- Ammonia Storage System =8
g2 (1) Liquid Ammonia Storage 8000 ton operated at —32C, 52
22 atmospheric Tanks 8
~Ja 29
[24]] s
2 26 8
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9 s

82 (3) Transfer pumps to the urea units 2 sets X
Qg R :/:
3 3- Urea Storage and Handling System =S
8 (1)Conveyors from prilling tower 1 line B2
&  Tothe bulk storage =S
2] i
~Ja 29
g3 (2) Bulk urea storage to the bagging 1 line 52
5 (3) Bulk urea storage g3
33 (4)Bagging 8 lines =8
S (5) Truck Loading 8 lines RS
3 (6)Ship loader 2 lines =3
QA H 27
3 4- Reception of Feedstock &
~Ja 29
33 Natural Gas pipeline 1 line 2
22 5- Instrument Air Facilities 1 line 8
53 6- Nitrogen Unit o
~Ja 29
2L~ 2
33 7-Power generation system 1line =S
o T
33 Notice: Detail engineering for the plant done by MHI =S
32 2- General Process Description :- X
3 &2
¥ 2-1 Ammonia Plant : 23
R g
&3 The plant is designed to produce 800 metric tons of liquid anhydrous =S
o ammonia per stream day of normal operation and 23300 Nm3 of carbon B2
& dioxide gas per hour of normal operation as a by-product. The process of =S
3 Ammonia plant is designed on the basis of a single train with high-speed B
A - - - - g
%S centrifugal compressors, and consists of the following major steps. £
& 1- Synthesis Gas Preparation &
~Ja (277
g3 The basic raw material, natural gas, is desulfurized by preheating and then 82
e - - - - g
o absorption of the sulfur compounds on zinc oxide. The desulfurized gas 55
e mixed with steam and preheated before being introduced into heated =8
g% catalyst filled tubes of the primary reformer. In this reforming furnace the =
b natural gas reacts with steam to form hydrogen and carbon oxides. 53
[24]] s
7 29
[24]] s
~Ja 29
[24]] s
2 27 8
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fuel.

The hot, partially reformed gas from the primary reformer is mixed with
hot compressed air in the Secondary Reformer to give the required ratio of
three hydrogen to one-nitrogen molecules in the final makeup gas. Heat of
reaction for further reforming in this vessel is provided by the combustion of
a small portion of the processed gas with the oxygen in the air.

2- Purification

The first stage of the reformed gas purification is in the CO converters where
the catalytic reaction of carbon monoxide and steam, known as water-gas shift
reaction produces hydrogen and carbon dioxide.

Most of the heat content of the gas streams leaving the Secondary Reformer
and CO converters is recovered in waste heat boilers, which produce steam
for plant and process use.

The converted gas passes through the second stage of purification, the CO2
removal section, where the CO2 content is reduced by absorption in catacarb
solution. Regeneration of the catacarb solution releases the CO2, which is as a
by-product.

The CO2 removal section includes the necessary equipment to absorb the
CO2 and regenerate the catacarb solution as heat exchangers to attain
optimum process control and heat conservation.

After CO2 removal the gas passes to the final stage of purification, the
Methanator, where residual carbon oxides are reacted catalytically with part
of the hydrogen content of the process gas stream to form additional methane
before being sent to the compression section.

3- Compressions

The compression section includes the following three compressors.

1-Synthesis Gas Compressor and Circulator.

2-Process Air Compressor.

3-Natural Gas Compressor.

The Synthesis Gas Compressor compresses the reformed, purified gas from
19Kg/cm2G to the synthesis reaction pressure of 239 Kg/cm 2G and Circulator
boosts back the unreacted synthesis gas to reaction pressure.

The process Air Compressor provides the nitrogen content in the form of air
added to the Secondary Reformer.

The Natural Gas Compressor boosts up the process natural gas to feeding

pressure for the primary reformer.
All compressors are steam turbine driven.

28



In the synthesis section, the recycle gas is initially cooled with some ammonia
condensing without separation .the cooled stream is combined with the make-
up gas and is further cooled with more ammonia condensing. After separation
of the condensed ammonia, the gas is reheated and passed into the Ammonia

Converter. In the Converter, part of the hydrogen and nitrogen react
exothermically in the presence of a catalyst to from ammonia. After passing
the converter a portion of the ammonia content is condensed outlet gas
returned to the recycle stage of the synthesis gas compressor.

5- Refrigeration

Liquid ammonia is used as a coolant in the synthesis section for condensing the
gaseous ammonia in the recycling synthesis gas stream. Ammonia liquid is
vaporized in the Ammonia cooled condenser, compressed by the refrigeration
compressor, cooled and liquefied for further use.

Vent and purge gas from the synthesis section is also cooled by liquid ammonia
to condense the gaseous ammonia content before using the non-condensable gas
as fuel gas in the package boiler burners.

6- Steam

The steam is used as main power source for driving all compressor turbines and
most pump turbines in the plant. Apart of the high pressure steam is obtained
from two process waste heat boilers where high temperature steam is cooled and
heat is recovered. The rest of the high-pressure steam is generated by package
boilers where all purge gas and make-up natural gas will be used as fuel gas. The
steam system includes four different pressure levels for various uses. The steam
condensed in the turbine condensers is treated in the mixed bed polisher before
being returned as make-up to the boiler feed water system.

2-2 Urea Plant

The plant is designed to produce 1300 metric ton of prilled urea per
stream day and consists of the following major steps .

1- Urea Synthesis high pressure recovery

Urea is produced by the chemical reaction of liquid ammonia and gaseous
carbon dioxide at about 150 kgcm2G and 185 C.

The liguid ammonia from storage is pumped into a holding tank in the Urea
Unit.

29

R
g

O
g
o
g
2
(74
T
(774
s
=29
o
g
2~
g
O
(774
s
29
o
g
2
(74
O
g
s
29
2
g
2
(74
O
(77
O
29
o
g
2
(7%
s
s 974
O
29
o
g
2
(7%
O
20
O
g
2
g
2
(7%
O
(77
O
g
D
g
2
(74
TS
(77
O
g
2
g
2
(7%
O
(77
O
g
2
g
2
(7%
O
(77
O
g
2
g
2
(7%
O
(77
T
g
2
g
2
(7%
O
(77
O
g
2
g
2
(7%
O
(77
O
g
2
g
2
(7%
O
(77
O
g
2
g
2
g
2
g
2
g
2
g
2
g
2
g
2
g
2
g
2
g
2
g
2
g
2
g
2
g
2
g
2
g
2
g
2
g
2
g
2

N



o

AR AR R A At R B AR R E R BB B A A R R

2 to the urea reactor using reciprocating pump. The stripping ammonia is Z
s8 pumped and vaporized before entering the stripper. 52
3% Carbon dioxide is compressed to reaction pressure, and most of it is fed =S
s8 directly to the reactor. B2
$8  The heat of formation of carbamate from the entire carbon dioxide make-up 52
R - - . - - 29
s¥ stream is in excess of that required to sustain the overall reaction, therefore a 55
3 small portion of the carbon dioxide by-passes the reactor to be pre-reacted in =8
g8 the carbamate condenser. RS
33 The urea-carbamate mixture is heated slightly and stripped with gaseous &S
§8 gaseous ammonia to remove the bulk of the carbon dioxide contained in the B2
33 solution. S
~Ja (277
&k The urea solution leaving the stripper with low residual carbon dioxide g
§8 content is flashed into the high pressure decomposes, which is the first stage of B2
%% the purification section. =S
29 . - - s
% The overhead vapors from the stripper mixed with the by-passed CO2 enter =8
s the high-pressure carbamate condenser, in which the ammonia and carbon 59
33 dioxide are recovered as liquid carbamate. Except for a small stream of inert =8
s8 gases passing overhead from the condenser, essentially all the feed is 52
8% recovered and recycled to the reactor. =S
g8 Condensing the reactants at high pressure and temperature permits the B2
& production of steam in the carbamate condensers, thus reducing the cost of =S
8 utilities for operating the unit. B2
2% The high-pressure carbamate solution leaving the condenser is recycled to the =S
e - - - . . - . . . oS
88 reactor via an ejector in which the motive fluid is the compressed liquid oS
R . >
& ammonia fed to the reactor. g3
oY . . . oS
3 The ammonia pressure drop through the ejector supplies the necessary =8
g8 driving force. RS
35 This patented design has many advantages. &S
g8 The main recycle stream returns to the reactor with minimum capital 82
83 investment and operating cost. =S
§8 The difficulties encountered with expensive carbamate pumps in traditional B2
& urea plants have been eliminated by a system, which requires less =S
$8 maintenance and is more reliable. The reactor outlet control valve, which does 22

D
g

handle urea solution. Is designed for a low-pressure drop with negligible RS
flashing. The high ammonia content in both stripper and high-pressure Z
cabamate condensers reduces corrosion in this equipment. RS

o

Corrosion is also reduced in the purification section because less carbon o8

29

dioxide reaches that section, thus reducing the amount of carbamate to be K2

o

g
D
[24]]
D
[24]]
D
[24]]
D
[24]]
D
[24]]
D
[24]]
D
[24]]
33 handled. &S
g8 The high ammonia content throughout the unit also reduces the biuret K2
D
[24]]
D
[24]]
D
[24]]
D
[24]]
D
[24]]
D
[24]]
D
[24]]
D
[24]]

o

formation and actually permits reduction of biuret in the stripper. RS
30 =2
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Z in the process reduces considerably operating requirements and costs. Z
s8 Reaction and stripping conditions have been optimized to obtain the most 52
3% economical design. =S
c 3
o) D
$8  2- Purification and Low Pressure Recovery 52
2 The Purification section consists of low stages of decomposition in series. Z
3 Each stage takes place at a successively lower pressure. The first stage occurs =8
S at about 18 kglcem2G and the second stage at about 2.5 kglem2G. RS
33 The two stages require heat to remove the excess ammonia and residual RS
3 carbon dioxide from the urea solution. The concentration of the urea solution B
3 becomes successively higher as the mixture passes through the various let =8
2 down- stages until a solution containing approximately 80 percent wt. Of 2
3 urea is produced. g
53 The vapors released from the solution in each decomposer are condensed and 3
35 recycled to the reactor the 80 percent wt. Of urea solution is sent to the )
g% finishing section. 3
ﬁ The recovery of the vapors leaving the first and second decomposition steps. z
33 The recovery is essentially a two-step condensation and absorption of &S
g2 ammonia and carbon dioxide to obtain a concentrated solution of ammonium 52
3 carbonate, which is recycled to the reactor through the high-pressure =S
o carbamate condenser. The solution leaving the loe pressure condenser is sent B2
3 to the high-pressure absorber, in which it contacts the overhead gases coming =S
S8 from the high-pressure carbamate condenser. The over-head vapor from the B2
ez high-pressure absorber is a pure ammonia stream, which is condensed and =S
33 collected in the holding tank. The ammonia and carbon dioxide fed to the urea £
5 unit contain small quantities of inert gases. These gases are released from the &S
Z reaction products in the various decomposition steps, and are vented from the Z
S condenser associated with the high-pressure absorber. Collected in receiver, RS
33 and then is treated in a distillation column in which NH3-CO2 are stripped &S
g3 and urea in completely hydrolyzed. B2
23 The vapors leaving the top of the column are recovered by condensation in =S
8 L.P. condenser and the purified water, containing only few ppm of free B2
33 ammonia, is sent to the battery limit. Besides the advantages of NH3 and CO2 =S
o recovery, the most important question is the elimination of pollution problem 22

e

oD . %7
o8 owing to the effluents. g3
4] o
~Ja 29
o o
oX xS
4] o
O (277
o o
7 29
4] o
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Appendix No.(2)
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g T
~Ja 29
33 1- Civil, Building and Structural Works: =
R g
3 Most of the Building, civil and structural works were damaged. Re - =8
S construction, repairing of several buildings and structural works had been RS
22 done, and others still required reconstruction or repairing. =3
% 2-Mechanical Works &S
g T
o This is the discipline where most of the damage had occurred and =S
§$8  therefore extensive amount of work is required. B2
~gA a7
$2  2-1Ammonia unit: e
~Ja 29
33 This area had been subcontracted to Iragi contractors .The work had been =8
g2 started. Some equipment (vessels, heat exchangers, Reactors) was repaired 52
3 at site. Some other equipment was repaired at the workshop outside the =S
o plant and some others were newly manufactured. The major requirement B2
&  needed as fellows: =S
& 1. High pressure equipment are damaged (such as Reformer Gas Waste =S
e - . . oS
54 Heat Boiler, CO2 Absorber, CO2 Regenerator, Ammonia Synthesis oS
~gA . . a7
R Converter) and shall be fabricated and transported as one piece for g3
g s
3 each one. =8
S 2. All rotary machinery in this unit are damaged or missing and RS
33 shall be supplied together with their drivers (excluding synthesis &S
S compressor, air compressor, refrigeration compressor which are 82
5 existing at the site). =8
8 3. Special material and parts such as pig tails, governors, B2
&3 refractory bricks and cement, packing material for towers, =S
o insulation, sprig hangers, etc. B2
3 4. Part of the Piping and fittings above ground are damaged or =S
24~} - - . - A
32 missing such as: alloy steel, stainless steel, carbon steel with 2
e - - - g
S different sizes and thickness are damaged. RS
Xo . R -4~
5 5. Strategic spare Rotors and other spare for Main Compressors =8
g% and Turbines are damaged and to be supplied. =
32 6. The condition of underground piping system is not know 53
[24]] s
~Ja 29
[24]] s
7 29
[24]] s
~Ja 29
2 33 8
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g T
R g
o2 Re
~Ja 29
8  2-2 Urea plant S
~Ja 29
g3 This plant is severely damaged and mostly effected part of the whole 52
Da . - =20
o3 complex . Most of the equipment (Vessels, heat exchangers etc.) is 55
3 damaged few equipment were repaired and some other equipment were =8
S fabricated as new. RS
33 All rotary machineries with their drivers are missing or damaged. &S
S8 All piping and fittings (stainless steel and carbon steel with B2
& different sizes and thickness) are damaged. =8
33 All special material are damaged or missing. 82
o Most of the equipment are damaged including the Urea Reactor , Urea =S
53 stripper ... etc B2
~Ja 29
ox 2- 3 Utility System xS
o3 2-3-1 River Water Intake and Filtration Unit 5
N A } } } } } } y:)
88 This unit located within the plant at shatt AL —Arab river. It consist of two B2
3 clarifiers with alum dosing system and Sand Filtration with chlorine dosing =S
S8 system. There is not much mechanical damage and most of the works were B2
& carried by lragi subcontractors. Some Rotary machineries are missing, =S
33 chlorine-dosing system are damaged. £
R g
S8 2-3-2 Demineralized Water Unit Y
:/: 3:7
33 This plant is also heavily damaged during the war. The repair works and &S
S equipment manufacturing had been carried out by Iragi subcontractors 82
& Piping and fittings, equipments, all rotary machineries, rubber lining =S
88  materials, etc. are either damaged or missing. B2
~Ja 29
& 2- 3- 3 Reverse Osmosis Unit (New one) =S
2 The existing system is not functional due to the increase of salinity of water Z
% in the Shat. AL-Arab to produce demeneralized water unit. =8
g% Therefore completely a new system (Reverse Osmosis Unit) with a treated RS
33 water capacity of 600 m”~3/hr is planned to be built. &S
g% 34 RS
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2
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2-3-4 Polishing Unit Lg,

2

The damage is not much. Repairing of equipment and fabrication new &

27

equipment are nearly completed. The progress is high. 52
Pumps and their drivers are missing also some material. =S
A
(a27)]
A

2-3-5 Boilers =S

oY
D

e

D

g

D

g

/A

29

D

c

D

g

D

g

/A

e

D

o)

D

g

D

g

Da

e

D

g

D

g

/A

QX

2 There are 4 No.s of Mitsubishi made package boilers .The damage is moderate. é;
7 29
24~} 2
33 Refractory lining, insulation, some equipment, piping and fitting are =8
g3 damaged. Also pumps are missing. =2
Y o774
()] i
QA a7
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2-3-6 Cooling Tower &2
(27

2

The old cooling tower has been demolished. A new cooling tower with eight 53

77

cells is under construction. The new design has been adopted by SIDCCO xS

D

using counter-flow instead of cross-flow for the old one. Presently the =S
concrete structure is completed. Technical evaluation shall be made in order R
to insure reliable design and performance and accordingly give the =S
recommended fans, gear box, motor filling materials, water distribution B2
pipes, also circulation pumps with their drivers to be supplied. Z
RS
o8
=2

2-3-7 Waste water Treatment System RS

o
(. 27)]
In the original design there was not a waste water treatment system. Now r.:n
[t 27)]
o

R a2

e o

22 it is planned to install such system . The new system shall designed to oX
X %
R %
~, - - [(a77)
o comply with the local rules of pollution. =S
[24~] s
D 2
P27 A
DA a7
tt/:l 2N
5
39
A

2-4 Offsite Facilities oK
2
s
2
o
R g
o
o (2%
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s
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s
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Appendix No. (3)
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g T
2 53
R g
33 ANNEX NO. 1 59
R g
N Ja 20
53 Modifications 2
X The complex (Ammonia and Urea Unites) was constructed in the 1974 based g
24~} - - 2o
e on the technology of Toppsoe for ammonia and Snamprogetti for urea at =8
g3 that time. Since more than (25) years is passed and development is take place RS
35 with these technologies, a certain modifications are concerned. &S
[24~]] s
~Ja 29
o] ) RS
% 1- Ammonia Plant: - =S
53 1- Modification of Secondary Reformer Burner: B2
&3 Nozzles of the burner shall be modified by inserting tips at these =S
g nozzles (using the new technology developed by toppsoe). Z
oN 2- Ammonia Converter: RS
247 - - - . - s
33 The design of the existing ammonia converter is Chemco Type. %
N7A . - - . g
g3 Modification of this converter from Chemco to S-200 is foreseen. =2
32 3- Process condensate treatment: =8
g3 All condensate in this unit shall be treated to produce water RS
33 suitable to be used as boiler feed water. &S
33 2- Urea Plant: =S
33 Modification for this Unit shall be as the following: B2
& 1-Ten efficient trays are to be added in the urea converter =S
8 2-MP inert washing tower has been foreseen to reduce ammonia losses in the B2
D - 2
2% tail gas. g3
[2~]] - - - - - - 2N
S 3-The existing crystallizing / prilling processes to be replaced by the vacuum =8
o3 concentration system. 82
g T
33 4-The process condensate shall be deeply hydrolyzed to recover all the =8
g2 process condensate as boiler feed water. 52
3 5-The high pressure tail gas from the carbonate separator and the tail gas =S
&  from the medium pressure decomposer is recovered and mix the carbonate =S
5 solution from the P-503AB To heat the urea solution in the vacuum =S
5 preconcentrator and increase the urea concentration from 73% to 83%. =S
oX Thus, the steam consumption is reduced. K2
7 29
[24]] s

o9 R
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Na

Rx ANNEX NO. 2 =8

[2¢) 2
R g
~Ja 29
53 Stationary Equipment Y
R g
[24~] s
~Ja 29
[24~] - N . . . o
32 1- The bidder shall supply the equipment on the list attached here within. &8
[24~)] s
~Ja 29
23~ - - e
23 2- A complete equipment to be supplied shall be manufactured, tested, =S
o inspected and shipped to the port of Basrah. B2
~Ja 29
g3 3- The design, manufacture, test and inspection of such equipment shall 3¢
& be according to the latest standard and codes as listed in the Basis of =8
33 design and in accordance of specifications and drawings and as per the £
Na - - . . - - - g
2% requirements in the original detail design drawings. g3
D . . . - 29
g% 4- The materials to be supplied for the manufacturing those equipment %2
33 in lrag shall be high quality and as per the requirements in the =S
g3 original detail design drawings, which shall include plates that have 22
o specific requirements, to the material and dimensions, heat =S
8 exchanging tubes and general tubes. B2
23 5- The bidder shall also give an option for supply complete bundles for 2
& the heat exchangers and coolers and this will be considered. =S
7 29
[24]] s
7 29
[24]] s
~Ja 29
[24]] s
7 29
[24]] s
~Ja 29
[24]] s
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LIST OF EQUIPMENT TO BE SUPPLIED AS A COMPLETE PEICE

DESC
CODE

V- 326AB | SEAL OIL TRAPS FOR K 301

V-328AB | SYN. GAS H.P CASING SEAL OIL TRAP.

V-329 SYN. GAS COMPRESSOR GOVOIL ACCUMULATER

V-330A/B | SYN. GAS H.P & MP SEAL OIL PUMP SUCT ACCUMULATER

V-331A/B | SYN. GAS H.P & MP SEAL OIL PUMP DISCH ACCUMUL.

V-332A/B | SYN. GAS H.P & MP SEAL OIL HYDRAULIC DESURGER

V-342 AIR COMPRESSOR GOV OIL ACCUMULATER

V-503 MED. PRESSURE UREA SOLUATION HOLDER

V-504 LOW. PRESSURE SEPERATOR

V-534 CO2 COMPRESSOR SEAL OIL TRAP

V-535 CO2 COMPRESSOR GOV OIL ACCUMULATER

E-115 P-101 A.T OIL COOLER

E-116 P-101 A.T AIR EJECTOR CONDENSER

E-117 P-101 A.T LEAKAGE CONDSER

E-201 CATACARB REBOILER

E-206AB | P-201 OIL COOLER

E-304 3"P STAGE SYN. GAS COOLER

E-305 15T STAGE AIR COOLER

E-306 2"P STAGE AIR COOLER

E-307 3"P STAGE AIR COOLER

E-316 SYN. GAS COMPER MAIN EJECTOR COND

E-317 SYN. GAS COMPER. LEAKAGE CONDENSER

E-320 AIR COMP. LEAKAGE CONDNSER

E-404AB | WATER COOLED CONDENSER

E-461 PRODUCT NH3 HEATER

E-462 NH3 VAPORIZER

E-502 MEDIUM PRESSER DECOMPOSER

E-504 1'ST CARBAMATE CONDENSER

E-505 2'ST CARBAMATE CONDENSER

E-508 AMMONIA CONDENSER

E-531A 3"P STAGE CO2 COOLER

E-517 WSEHING WATER COOLER

E-531 C0O2 COMP LEAKAGE CONDENSER

E-712ABC | P-711A, B, CT OIL COOLER

E-802ABC | K-801 A.T OIL COOLER

T-202 CO2 REGENERATOR

F-307A SYN. GAS COMPRESSOR H.P.SEAL FILTER

F-308 GOV. OIL FILTER

F-316 AIR COMP. GOV. OIL FILTER

F-325AB | NG & REF. COMP. LUBE OIL FILTER

40

v,

o8
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NG & REF. COMP. GOV. OIL FILTER

F-530AB | CO2 COMPRESSOR LUBE OIL FILTER
F-531AB | CO2 COMP. SEAL OIL FILTER

F-532 CO2 COMP. GOV. OIL FILTER

V-354A/F | TRANSFER BARRIER

V-355AB | SEAL OIL TRAPS

V-356 NG& REF. COMP. GOV.OIL ACCUMALATER
E-532AB | LUBE AND SEAL OIL COOLERS

J-501 CARBAMATE RECYCLE EJECTOR

J-502 CARBAMATE MIXER

E-106 METHANATION HEAT EXCHANGER
E-118 P-101 OIL COOLER

E-205AB | OVERHEAD CONDENSER

E-301 SYN. GAS PRECOOLER

E-302 15T STAGE SYN. GAS COOER

E-303 2"P STAGE SYN. GAS COOLER

E-308 N.G. BY-PASS COOLER

E-315 SYN. GAS AFTER COOLER

E-318 SYN. GAS COMP’R COOLER

E-324B N.G. & REFR. COMP’R COOLER

E-402 BFW PREHEATER

E-405 PRIMARY AMMONIA COLD CONDENSER
E-406 SECONDARY AMMONIA COLD CONDENSER
E-408 PURGE GAS CONDENSER

E-412 AMMONIA CONDENSER

E-420 REFR. COMP’R LEAKAGE CONDENSER
E-507 LOW PRESSURE CONDENSER

E-509A/F | STRIPPING TOWER PREHEATER

E-512 2"P STAGE CO2 COOLER

V-119 N.G. SUCTION SEPERATOR

V-451 AMMONIA STORAGE TANK

V-507 CARBAMATE SOLUTION TANK

V-509 SUCTION K.O. DRUM

V-520 CARBONATE PUMP SECTION

V-552 MOTHER LIQUOR TANK

T-201 CO2 ABSORBER

T-202 CO2 REGENERATOR

R-401 SYNTHESIS CONVERTOR

R-501 UREA REACTOR

E-108 REFORMED GAS WASTE HEAT BOILER
E-501 STRIPPER

BB R R BB BB B R B BB BB BB BB BB e R B B BB BB R B B BB B e BB BB e B e BB BB e BB B BB B B e B B BB BB BB BB B BerBe B R
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E-118 OIL, COOLER.

TYPE : TSC-3A

MAKER : TAISEI

HEAT EXCHANGED : 6000 Kcal'h

COOLING AREA 1 3m2

OIL : #90 TURBINE OIL

COOLING WATER : COOLING TOWER WATER

SHELL SIDE TURE SIDE

FLUID L.O. C.IT.W
PRESSURE DROP LESS THAN 0.8 kg/cm”2 LESS THAN 0.3 kg/em™2
OUTLET TEMP. 40C 358C
INLET TEMP, 50C 346 C
FLOW RATE
SHELL FCD45, SGP
BODY 5841, SGP
SHELL FLANGE FCD45
COVER AB FC20
TUBE PLATE A,B 5841
RING 5841
SUPPORT S8
TUBE SUS304 8 * 0.6 * 1017
DISTANCE PIPE STKHI12A
BAFFLE PLATE SPC
FLANGE 5841
PACKING RUBBER
PACKING V#1500
“0” RING RUBBER
ZINC PLUG ZN, PTY
PLUG FCMB, PT %4
BOLT 5841, MI12 WITH NUT
BOLT SCM3 , MI10
AIR VENT PLUG FCMB ,PT 2
DRAIN PLUG FCMB ,PT %
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A MAITSLILHSHY KEAVY EIDUSTRIES, LTD

TUBULAR HEAT EXCHANGER DATA SHEET

D I T N

- Plaat LIRAD E£XP. Ny T tiem No.
Customer AP Ny/ [RAG I f e
Order REBDILER
Locatien Indoor @5‘9_@ yd T
[ tee T BRKU o Y A
Shell 10 2700,7770 Tvbe ogh Booo | Sulace porUnd - /£30
Regulalen ’ T “Code ASME TEMA- R Surface per Shell /B30
Parformance of One Unit
A _ Shall __ Side o Tube Side ]
Fluid Circulated CATACARE . SQLLTION ) REFDRMEL . &AL
Totat MW 2(1800. etk MW I396/8 ke
Vapor MW, hg/h MW kg 'h ]
Liquid MW. 2171800 ko/h MW, kg'h |
Steam 18 MW, kg/h 18 MW, L5889 “if‘,_
Non-Condansoble MW, - kg/h MW 24429 kg'h |
Dansity /120 kg/m ot 124 "¢ kg fm? o Te_
= Viscosity D, 6l <P ol yof I" <p. af < |
.g Spacific Heo! 7.739 keal/kgc ot r2p ¢ keol/hg ¢ ar e ]
- Boiling Poind *c 3
Ther. Conduclivity 0,535  keol/mh aty 24, )¢ - kcal/ mh *col o]
Densiry kg/m* 3 g .79 kg/m® st g kfe
o] Viscosity <. ‘¢ 5 0. 0/f% €p- al s58%c |
&[ Speciic Heat cal/kg ‘e of e P keal/kg e /3¢ c
> Dew Point "¢ e
Thar, Conductivity kcal/mh 'c ot “e¢ nor2y kecal/mh et /58 "¢
Fhuid Vap.or Cond. MW, gza00 kg/h W . kaih
Steom Condensed MW kg/h Mmw 3% 080 kg |
latent Hezt ) kﬂ?‘i—g at “e keal/kg ot ‘e
Tomp, In. & Out. W 120.8 ‘¢ Ow_ 262 ¢ 1w y7g e Ow 4333 o |
Opercting Pruss. kg/em® G Tl 218 kg. em G
MNo. of Fass & VelocHy / m/s & . ™y
| Preswre Drop Specip. 07 —  kglem’| Spec: p 2z kglem! Caleo 2 /(25_:;;
Sengible Heot keal/h kzgl'h
Lotent Heat ) teal/h “lcakn
Tatal Heat Duty 23, Oﬂ?‘o_é keol/h 23,08 x 108 Vealh
Fouling Facior Spec.: o 0004 m? h"c/kcat Spec 0.0002 'k kel
Film Coefficiant keab i h*c : keal/n b e
Overall Trons, Coaff, Clean. keal/m h'e  Fouled keal/mth'c  Designed & % & keofftih*c
LATD “c 1 LMD Corractedy 23 - 78 %
Lenstruction
Pressume Des'n kg/cm? Gl Test _itu,‘:m’ G ’ Des'n ke/ m'G | Tast kg e’ G
Design Temperature “e - .
Tube No_per Shall: [ sizs: 0D. % Ix Thick, Lmin. ave.) | Pirch &
Motericl & Other Tube: [ shelt: (Sheit 1D Thick.: }
Channel: Gaskek Channal Cover:
Shell Cover: Gaskat: Floating Hesd: Guasket: _
Tube Sheet Swotionary: Fhick Floating: Thick.:
Crass Baffle: Thick.: Typa: No: Cuk Spoce:
tong Hoffle: Thick.: Typs: Mo:
Tube Support: Thick.: Type: ’ Space: T
Corrasian Allowanze mm mm
Stress Kelisf No ] Yas [ Rodiograph:. Mo . Yus 3
Weight per Unit Emoy: kg . Tube Bundie: [ T Full of Water: kg |
Nozzle Size & Roting (Shell Side) $.ze & Roting (Tube Sile; Remarky
Inlet
Outfet
Drain
Yoot
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E-206AB OIL COOLER SPEC.

NAME OF PURCHASER / MCEC
LOCATION / M.O.L IRAQ
PURCHASER’S ITEM NO./ E-206AB
SERVICE / P-201AB OIL COOLER

1- PARTICULARS

2-TYPE / OC-84

SURFACE AREA [ M~2
SHELL SIDE TUBE SIDE
FLUID MATERIAL OIL CT.W
QUANTITY & OPERATING PRESS. M™3/H*KGICMG 3.5%1.0 5*NOR.S.5
INLET TEMP. C 55 34.6
OUTLET TEMP. [ 45 37.6
NO. OF PASS 1 4
HYDRO'C TEST PASSES KG/ICM"2G 5 10.5
TUBE NO. OUT DIA. THICK. PITCH
116 15.9MM 1.6MM 21MM
WEIGHT DRY. APPROX. FULL WATER APPROX.
400K G 500KG
FOULING FACTOR 0.0006 M2HC/KCAL

3-NOZZLES AND CONNECTION
* CW. INLET & OUTLET
* QIL INLET & OUTLET

4-ACCESSORIES FOR /UNIT

AC1 VALVE WITH CAP(1/2”, SW .800LB) 1

AC2 VALVE WITH CAP(1/2”, SW .800LB) 1

/ IS 10K - 2" FF
/ ANSIIS0LB- 2" RF

ACS PLUG (PF 3/4)

AC6é PLUG (PF

34y

AC3 VALVE WITH CAP(1/2”, SW .800LB) 1 ., ACT7 PLUG({PF
, AC8 VALVE WITH CAP(1/2”, SW ,800LB}

AC4 PLUG (PF 3/4) 2

5-SPARE PART FOR 2 UNIT

sheet packing part no. 29 400%
(for construction & contract)

6-SPECIAL TOOLS FOR UNIT /

1/2)
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sh MITSUDISE MEAVY IXDUSTRIES, LTD.

S Rev.
TUBULAR MEAT EXCHANGER DATA SHIET _pﬂ.,n,e_____g_,'__
Chazk |
Plant IRAG. EXP.  MH: UNIT . . _. | ' Ne
| Coromer  pArp. 7.  IRAQ .o oo .\ ... _E-30f
Order Servies \OYAL  GAS FRECODLER
tocatian _ Mo Regd i
Typs . sy | Shalls per U“"f___ A
Sheil 1.D. o000 X 5'00?_‘ Surface per Unit 3/c
Reguletion ASHIETEMA - R surface per Sha!l - 3r0
Parformance of One Unit
e Shetl Side Tube Side
d Circulored | SYM. GAS —
e B.F0 MW, L3917 kgth
Vapar . MW, o kﬂ/’h
liguid MW, ka/h
Srenm 18 MW, 1945 kg/h
Nan-Condansuble | g 47 MW 37942 kg/h | WL !
Density kg/m' ot 773,84 ke’ ot 37 'c
. __!'u_:_miry ¢p. at e 5. 695 p. at 37 «©
2| Specific Heat i keat/kg ‘c ar * ey keal/kgcat 37 ‘¢
- Boiking Point ‘c <
ther, Canductivity keal /mh *cat Te p. 53¢ kcal/mh *¢at
Density 5 &) kg/m’ o Ff Tc kg/m? ot "
5 Yiscosily 0.0l FTD <P, ot 22 e <p. ot _ e
3| Speciic Hect 0. 79L4¢ kealfkgleal g Cc keol/kg e “e
> Dew Point z7 e ‘e
Ther, Conductivity D /730 keal/mbozat 55 e kcal/mh *c ot
Fluid Vop. or Cond. MW, ka/h MW,
Stecn Condsnsed I MW /598 kgrh AW
et beor _‘_k_c-;iﬂ:g at te kcol'kg  at
Tero i R e o 43 e T see e ow di
Opercting Peess. i 713. 5 kg/cm' G 3 : 5.5 kg'e
No. of Pois & Velaeny / & . m’3 2 & -
Pressure 5ro—p—- Y Spec. 0 72 “Hkr;:’;:n' Cale. 57}?73:"1‘ Spec. o, 7 kgrem? Cale 28FS &3
[ Senoie mea T T - T -
Latent Heo! keal/'h
Taial Heot Dy 3.58 %X 0% keal/h - 3.88 x10% <
Fouling Fazror Spec. 0. 0002 =7 hre/ked? Spec . 0.000 & m h¢/keal
Film Coefficient kcol/nf b *e - keoim' ke
Overall Trans. Cosf. Claon: kegl/m*h e Fouled kealfmih'é:  Dasigned 3 8 & kcallm’b '«
LMTD e [ mTDiCarrecnd - 32, L3 N
Comstru tion _
Prassurg Desn kg/em’ GI Tan kg cm? G I Das’n kg “m' G I Test kg em’C
Design Temperature ‘e ~ *
Tube No. per Shell: Size: 0D.% L% Thick.{min. ave.; | Pitch
Material & Other Tube: (Shell 1D Thick.: )
Chaanel: Channel Cover: B
Shell Cover: [ _Floating Hecd Gosket i
Tube Sheer Siotionary: Thick " Floabag- Thick .
Cross Bafile: TFhick.: Type No: Cut: Spoce o
long boHie: Thich.: Type Ne: -
Tube Support Thick.: Type T ;;:u:e, e
Corrasion Allowance mm T men
Stress Raliaf Ne . " Yes T -* _R_u:i_mgruph No ,——Y.; %
Waight per Unit TEmpty: kg . Tube Bundle: g TTFUl of Wamr kg
Nazzle Size & Rating {Shall Side) Size & RofingiTube $iiw) Remarks
inlag
Outler
Drain
Yond
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TUBULAR HEAT EXC

R R A R A G A At A ARG R R A R R A A RAR

HANGER DATA SHEET

2

Cede AS‘/VEVTEMA

S S

Surfoce per Shell -

IRAQ E)(f,  NHL UNIT ... ] tem Mo B
o ET3R2
Service ST STATE SYa), GAL (OOLER
_MNo. Req’d -y
ore | Shefs per Unit - )
“Tube tength 552,5 7 srhece per U —

Performance

of One Uit

liquid :

sweam Y8 MW, 18

Non-Condenicble T T W, _ T RAT MW 1796__2____
Density ;_ _993. 4 Lg_/'g’ ot . kg A" ot

. Viscosity i é?q‘ p. of cp. at -

'5 Spe:nhc Haat ,7__?jé’ keal/byg *c ot . keal kg c at :

- Bollnq Point * < ]
Ther. Co 1 T oS3k keal/mhcat_ 37 < beal/mh “cot e
Density R kg/m’ at Te I8 ka/m’ ot 94 E'c |

] Viscosity ep, at ‘:u_ 20175 cp. ol 94 & ¢

§r__59e5£x_c"-._';:' " keol/kgrc at e 0.7924 _keollkge ga L te

> Dsw Point ‘c R _ 57 e
Ther, Conduztivity o kcaj/mhc al ‘¢ C.lLE) keol/mhic ol 94 5_

Flui Yap. or Cond. MW MW R kg

| Steom Cendensed ML L ]E MW 173 ke

[ (orent Heot ) e . 7‘7777 ks.ﬂ'ug
B CAETT

___(BEle_m- g Prezs, I
Mo, of Poss & Ve<o(|lv
| “Pressvre Drop Spec
. Lotent Heet -
“Total Heol Dut _3.39 % /0% keol/h .
Fouling Factor Spec.: 0. .0006 m'hc/kest Spec
Film Coefficient keal/mhoe e el
Overoll Trans, Coef. | Clean. heal/mihic  Fouled Lcolmih'c  Desigred L5855
LATD — ) " [ ImiD{Correcd_ - &5
Consiruction .
Fressurm Des'n kg/em? G| Test kg/cm’ G | Das'n kg “miG | Test
Deasign Temperoture ‘e ‘e .
Tebe No, per Sheli: [ size: obp.X _ Ix Thick..min ove. | Pich &
Moteriol & Other Tobe: { sheit " (snedt 1D Thick.: )
Chonne!: Gasket: Channel Cover: B
Shell Cover: Gosket. ﬁh{h;:klus.ng Head Gosket:
Tube Sheet: Stononary: Thick - " Floating: Thick:
Cross Boffle; Thick - ‘ Space: -
Long bofile: Thick T
“Tube Suppor T ek,
Cormasicn Allowonca T “mm
Stress Ralief [ o Yo | “Rodiogresh:
“Weight per Unit Empty- kg . Tube Bundle: kg Fuil of Wo kg
Nozzle Si1ze & Reting{Shell Side Size & Roting (Tube Side) Remarks
Inlet
Outle!
Drain
Vent
i anting -
[ tnsuiation o Hot . Cold  Thick. men

-
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¥
J’I MITSVEISHI HEAVY INDUSTRIES, LTD, i /
Rev
TUBULAR HEAT EXCHANGER DATA SHEET " Dire %
Cheek |
VI Pamt  JRAQ EXP.  NHi UNIT . ' Ne
2| Cosomer  M.0.T IRAe | £-303 o
3 | Order Service  ZND STARE SYM. GAS LOOLE
4 | location Indoor No, Req'd . / o
5 Type FBE [ Shefls per Unir !
6] she tB. " B/0 Tube length ¢ Surface per Unit 200
7 | wagulation Code ASAE TEMA - R Surface per Shell 200
s Parformance of One Unit
9 . Shell . Side Tube Side i’
10 | Fluid Circuloted | LOOLING WATER Syl GAS |
n ¥} rad [ MY 613300 ka/h FFO MW 3835 katk |
12 Vopor MW, kg/h MW, kgrh
u Liquid MWW, 412300 kg/h MW, kg.'h
14 Steam 18 MW, kg/h 18 MW, 174 kgL
15 Nan-Condansabla MW, kg/b R.L7 MW 19962 kg/h |
16 Density 293 4 ke/m’ at 37 “c kg /m* o e |
17 ] Viscotity YA <p. al 37 : ©p. at c
18 'g. Specilic Heot 0. 998 keal/kg'cat 37 "¢ keol/kg c at ‘e
1wl Sailing Point 3 *
20 Ther. Conduchivity 2534 kcol/mh cat 37 "¢ kcal/ mh *cat ‘e
2 Density ka/m’ ot | ‘e 20.39 kog/m @t 74 ‘<
2. Viscosity p. al “e p.Of 7T <P @ 94 Ce
2 §-, Specific Heot keal/kg c at ‘¢ D 8o kealikg te 14 e
24 | > | Dew Point ‘e ‘e ~
25 Ther. Conduc hivity keol/mh *c at ‘e 0.2 keal/mhcot 94 e |
P13 Fluid Vep. or Cond. MW kg/h MW, ko/h
27 | Steom Condansed MW, kg/h IE MWL 84 kg/h
28 | 1atent Haot keal/kg ot e Vo kcol/kg ot e
29 [ Temp. In. & Out. b 3.6 ¢ Ouw_ 4P e In: /48 3 ‘e Cun 43 |
30 | Operating Pres. [ 5.5 _ko/em’ G fan 75 ¢ kg/cm’ G
31 | ho. of Poss & Velocity ! & o ws 2 & mis
32 | Pressure Drop Spec: p, kg/em? Cole.: 457‘5 kg/cri | Specs p gk kglee? Colc. 0. 380 :g_Er:M
33 | Sensihle Hea! kecal’h keol/h
34 | iatent Heol kcoi/h keal/h
35 | Total Heot Duty 334 x 0t keal/h 334 x iné _keolfh
36 | Fouling Facter Spec 0004 mhc/keal Spec . 0. 0002 m’h"c/keal
37 | Film Coefficiant keel/m' h e . . keal m'h e
38 } Overnall Trons. Cogfl. Clean: keal/m' h*c  Fouled kealim?h'e  Designed f 72 kealfm’hc
kL LMTD . “e t iMTD (Corrected® ‘IS, ¢ ‘¢
40 Construction
4 Pressure Das'n kq/:m’G[ Tast kg/em? G I Des'n kg Smi G ! Teat kg Ahm'G
42 Design Temparatura ¢ e
43 | Tube No. per Shelt: | size: O.D.% Lx Thick. {min. ave ) | Pirch &
14 | Mareriol & Orher Tuba: | shall: (Shall 1.D.: Thick: )
45 Chanra!: Gasket: Channe! Covar;
48 Shatl Cover: Gaskek: Flooting Head: " Gosker: N
v Tubs Sheat Stakonary: Fhick Floating: Thick - }
a3 Cross Boffle: Thick.: Type Na: Cut: Spacs:
49 Long BaHle: Thick.: Type. MNa:
50 Tube Support: Thick : Type: - Space -
51 | Corrosion Allowance mm T mm )
52 | Swes Raliof No. . Yes | Rediogroph:  Na You %
53 | Waight per Unit Emply: kg . Tube Bundle: e TGN of Waver: '™
LY Nozzle Size & Raoting (Shell Side) Sizs 8 Rating (Tube Side) Remarks
55 | inlet
58 | CQutler
57 | Crown
58 Van
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Ja MITSUBISHS HEAVY BSDUSTRIES, LTD.,

48

Rev
TUBULAR HEAT EXCHANGER DATA SHEET Date
Check
Plam _ JRAQ _EXP. _NH3 _ UNIT lam No. R
t Comomer__p9. 0. T IRAG w57 304 -
Order Service 3RD WSTAGE  SYN. GAS (OOLER
Location Indsor Gudoar) MNo. Reg'd /
Type "BJU . | Shelis por Unit i
b Sheli 1D, * SF30 Tebs longth £S5 00 i Surfoce per Unit 230
Regulation Coda ASHME TEMA - R Surfaca per Shell ‘230
Padoimance of Cna Yot
Shell Sida _ T Sida
Fluid Circulated LOOLING WATER SYyas. _GAS
Tota! (B MW F¢E 500 ka/h E. b9 MW,  3p052
Yapor MW, kg/h MW
Lauid MW, 22z 500 kg/h MW,
Staam H: RS ka/h 18 MW, 90
Non-Condensable MW, _ku/h 5. LT MW 37962
Density 7293.4 ka/m’ ot 37 ‘e kg fm’ or
o | Viscosity 0. 698 €p. ot 37 "¢ cp. at
21 Spacific Haat 0,398 keal/kg'cat 37 e keal/kg *c ot
= Boiling Poinl ‘c e
Ther. Conductivity p.S3L keal /mhcal 37 "¢ keal/mh ‘cat
Deruty kg/m® ot e | 4] FB kalm' ot
w | Vixasity cp. al ‘e D 0BT <P at
&1 Specific Heot keal/kg 'c at e 0 f29 kealikg '
> | _Dew Pains ‘c ) e
'ﬂw_e‘r. Conductivity keal/mh < o “e 0.1334 keolfmbear yyg e
Flod Vap, or Cond. MW, ka/h MW, L
Steam Londansed MW, kg/h IR MW 5t kg
latent Heat keal/kg at ‘o keal/kg ot Te
Temp. tn. & Cut. in: 34.4 ‘e Oun 40 ‘e b /83 9 ‘¢ Ouw 43 'c
Operating Press. [ 5.5 kg/cm' G im: i kg/em' G
No, of Pass & Velocity DIy IDED & . mis 2 &
Fressura Drop Spec. po g kg/em’ Coled g 28 kg/em’| Specs . §3 kg/em® Cale
Sensible Heat - kealfh
Lotenl Heot kealfh T _‘7
Total Hear Doty 4,85 x_ o€ keat/h 4.25 % ipb _ kealin
Fouling Factsr Seec. p. oo mhc/ucal Spes M OO 2 _mth kel
Film Coefficient keal/m' b *c . keal/m'h*c
Overol! Trons, Cosh. Clean: keal/mih*c  Fouled keal/mthc  Desigied Z&F  keal/mihc
LMTD "¢ | \MID{Correckd) P e
Construclian
Pressure Des'n kg/cm’ G| Fest kg/cm!G | Desn kg/“m’ G | Test kg fem' G
Design Temparotyre e ‘e
Tube No_per Sholl: [ size: 0.0.% L Thick Imin.ave. | Pitch o
Material & Other Tube: | sheti: {Shefl 1.0 Thick.: i
Chanasl: Gasket: Chonnel Cover:
Ska!l Cover: Guatker Flooting Hecd: Gasket:
Tuba Shes): Swnonary: Thick Floating: Thick
Crass Balfle: Thick.: Type N Cor Space
tong doifle: Thick Type: Ma: -
Tube Support. Thick.: Type: T T
| Corrosion Allowunce - i | -
Stross Raliaf No . Yo | Radiograph:  No -
Waight per Unit Ematy: kg , Tube Bundle: kg . Full of Watar: kg
MNozile Size & Rating 'Shali Sidej Size & Rating {Tubs Side) Remarks
Inlat
Qutlat
Droin
Yent
= T



5,‘ MITSUBISHI HEAVY [IDUSTRIES, LYD.
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TUBULAR HEAT EXCHANGER DATA SHEET

Plant IRAR EXp.

Itam No.

CANHs UNYT ]

| Cusomer Ay O T .

_IRA&. .

Orde
locglion
Type . ]
[ shet 10”7270 Tobe iengh L0000 | Suhucopsrdnr - &co
Regulannn Code ASMETEMA - & Surfaza per Sheil 550
Performance of Ona Unit
. 75}-3& 77777 Side I B Tube Srde -
Fluid Cire ulated AlR e e L LOOLING  WATEER
Toio N 2pasmW__ 43604 kalh mW 283300 &
Vopor MW, ~ kg/h MY,
Liquid MW kg/h MW. 283300
Steam 19 MW 1364 kg/h 18 MW,
Non-Londensable JEGT MW 42300 kg/h MW, .
Density kg/m'  at te G734 kam' et 37 ¢
o} VYneody <p. at e £.L2S cp ot 3y <
‘E, Specific Heot keat/kg *e at "c . 0.99¢8 keal/kg'eat 3 7 e
~1 Boiling foint ‘e <
Thar, Conductivity k:a!;’mh_‘f_ﬂ_ o ‘e 0.5348 kcol/mh cat 37
Deniity 2.02 ka/m* al ok e kg/m’ af ‘o
5 Viscosity 0.0211 PN ok <p. ot ‘e
&l Specdic Hear 0. 2427 kial/kg'cat jog Te Weallkg e e
> 1 Bew Point e < .
Thar. Canduclivity D. 5248 keal/mheat jps "¢ kcal/mh ‘e at ‘o
Floid Vep. or Cond. MW kg/h MW
| Steam Cendensed 18 MW Y. & }‘9“!\_ MW
tolent Heal o keal/kg ot ! = - keoliky
Temp. la. & Qut I f74.4 "¢ Ouwn 43 In- 34.6 "¢ Ouw
Opergting Press. [
[ No. of Pou & Velocity EW’DED
Pressure Brop Spec: po 14
| _Serslbie Heot
Latent Heat
Toial Hear Duty 1.53 X 1o & keal/h .
Fouling Factor Spec.: p.ooo2 m* h*c/keal Spac.; 2.02006 cefuest
Film Cosfficient keal/m b c } . keal/m' "¢
Ovaroll Trons Cosd. Clean: kcal/mih-c Fouled kealmih'e  Designed 7o . / keai/m n'c
LMID ‘c T imTD(Corrected P E7 e
Cansteuction
Pressure Das'n ko/-:m‘Gl Tast kg/em'G i Da2s'n kg/*m’ G l Test kg em’ C
Dasign Temperaiurs "¢ ‘e
Tabs No. per Shall T sixe: DX b Thick ‘min ave. | Puch <
Maotsriol & Cther Tuba: | shel: (Shell 1.0 Thick.: )
Channal: Gasker: Channe! Caver
Shall Caver: Gosker. ficoting Head Gasker; -
Tube Sheer Smtionary: Thick .: Floating, Thick.:
Cross Haitn: Thick.. Type: No. Cat | Speee |
_ tong daffte: Thick.: Type: NoT
Tubow:.u;;nr!. Thick,: iype: T Asp:lc;_ T
Corrosion Allowance mn - mm j
Stress Neliof No , Yo [ Rodiogroph.  Ne . e %
Warght per Unw Empyy kg . Jube Bundie: ke . Full of Waler: kg
MNozzie Size & Raoting (Shell Side} Size & RatngiTube S5de) Ramarks
Inley
Quilet
Drain
Yant -

49




o N R W R e

A MITSUDISHI RESAVY 127D

USTRIES, LTD.

» Rev.
TUBULAR HEAT EXCHANGER DATA SHEET Dats
Check
Plam IBAQ ExP.  WHe (NIT | MmN
Costorar  py O T IRAQ , —E =308 ]
Order Servicn OND STAGE AR (OOLER
location Indeor Jeg 1§ Mo. Rea'd / e
Trpe “BJS Sheils par Unit /
shell 10. - j 4O Tobs lergth ° £ DOO “Surface per Unil o0 T
Regulation Code ASHE TEMA-  § Surface per Shell | - SO0
Performance of One Unu
Shell Side _ Tube Side
Fluid Circuloted Al e COOLING _WATER
Toul 2852V 43419 kath MW 322500
Yapor MW, kg/h MW,
bauid MW, ka/h MW, 3225090
Steam 18 MW, 7119 kg/h 18 MW,
Non-Condensble 28.97 MW, 42300 kg/h MW
Danity kg/m' ot ‘e 293 4 kg m' ot
o | Viscosity <p- o e PRI at
'5, Specific Heot keal/kg *c ot " 0,998 keal/kgrcat
~| Boiling Paiet c . *c
Thar. Conductivity keat/mh *cot ‘e 0435 keal/mh *cot
Density 4.557 ko/m® at ;0 ‘c kg/m? at "
- Vircosity 0.02i3 B at s p’c <p. at ‘c
:l Spaciic Heat 0,243  keol/kgeat 4,9 '€ kcalikg ‘e K
> Dew Point K3 ‘c
| Ther. Conductivity O.602528 ke ul/{rﬂj rat 44D e b kcal/mh *c at
Fluid Vop. or Cond. MW kg/h MW
| Steam Condansed /8 MW, 654 kg’h _oMw,
tatent Hect e kcalfkg ot o . keal kg ot
| Temp. . & 0wt T 7¢9.¢ "¢ ow_ g3 < fTw 3. g < ou _dp e ]
Qperating Press. In 2 4.4 kg/‘cm’G_ N Kok k();mf‘fl‘;s -
No. of Pom & Valociy DIVICED & . mis 4 & 3 m’s
Pressure Drap Spec.: 2.8 kg/am® Cale: &, /2 kglem®| Spec. 0.1 kg/em® Cale. s, 78 i
Sensible Heot kealsh . keo''h
Lotenr Heat kcal/h N keal’h
Total Heat Duly 1. 74 X job kcal/h .79 x Inb kesih
Fouling Factar Spec 2. 0002 m hre/keal Spec .; ) 0. 0006 m b e kea!
Fitm Cocfficient kel o' h°c keal m?h ¢
" Overall Trans. Cosfl. Claca: keal/m e Foulsd 7 keol/m*h'c Designed - /20  heai'm
LmiD "t [ tMID(Correciis, - 22.9 T
Construc tion -
Pressura Dest'n lq/cm'G[ Tex kg/fem® G I Des'n L/ m' G ] Test kg om' G |
Design Temperoture ‘e “e
Tubs Na. par Sheli [ size: 0b.x tx Thick {min.ave i [ Pitch
Material & Orher Tubs. | shell; (Skall D Thick.: )
Channel: Gosker Channa! Cover:
Sholl Covar: Gaskes: Floating Haad: Goasket;
Tubs Shear Stolonary. Thick - " Flaating: B Thick..
Cross Beffle: Thick.: Type: Li—No: Cut; Spoce: 1
- loang daifle: Fheck Type: No: T 3
Tube Support: Thick.: Fype: T Tepare: o
Carrosion Aflowance mm i
Stress Keliof Mo , m?ﬂs I ﬂndi_o—g“mph. Mo B " Yes >17:7‘
Weight per Unait Empty: kg .  Tube Bundle- kg . Full of Woter iy |
Nozzle Sizs & Roting [Shell Side) Size & Roting 'Tube Side) Remerks
Inlet
Ouilet
Droia
_—
¢ Yoot ] ’
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TSIIOISHI HEAVY IIDUSTRIES. LTD.

Rev,
TUBULAR HEAT EXCHANGER DATA SHEET Dote B
Check
Pom _ IRAQ EXP. AMHs [INIT l1am Ho.
Customer M. O I IRAQ £-307
Order ,* Service 3Bp STAGE AIR COOLER
Lecation Indoor CO@ No. Req'd / .
Type " BES $hells per Unit -/
shell 1D, 2/0 Tubs lerghh ‘£ @20 | Sorfaca perUnit 250 w
[ Regulation Code JSAE TEMA - R Surfoce per Shell 250 =
Performance of Ore Unit
Shell Side Tube Side
Fluid Circuloted AlR CO2OLINMG WATER _
Total 28.78 MW 42763 ka/h MW 2272800 kg/h
Vagpor MW, kg/h MW, g’h
Liquid MW, kg/h MW 2727800 kg/h
Steam 18 MW, 463 kg/h 18 MW, kg/h
Non-Condensable 2897 MW, 42300 Lkg/h MW, kg/h
Oanaty kg/m’ at ‘e 773.4 kg/m’ o 3 L‘ <
o | ¥iscasity <p- ot “e 0,495 <P et 37 ¢
E Soecific Heot keal/kg c ot ‘e D 938 keal/kg'eat 37 ‘¢
- Bailing Peint K3 c B
Thar. Canductlivity kcol/mh cat ‘c 0.536 keol/whcat 37 “c
Denx&ly- 74 4k keim’ at srp°e kg/m ar ‘e
| Viscasty p.O0214 P a sp'c <p. ol "o
B[ Epuciin Haat _ keal/kg < ot < kealrkg < <
g pacific Heal D, 2474 ] 10 $
> Daw Foint e e
Ther. Conduclivity | p.p272 keal/mhecol /10 "¢ keal/mh ‘e ar o
Fiod Vop. or Cond. MW, 'k . Yok
Steam Condented I8 MW 280 kst MW kg'h
| tatant Heot kcol/kg  at “e keat. kg o ‘e
Tema, In, & Cut, In: 170 ‘¢ Oub 43 K3 In: R ¢ Ouh T
Oparating Fress. 1ia: /2.3 kg/em’ G In 5.5 La/em G
MNo. of Poss & Velocity / & . m/3 F & . mis
| Pressate Drop Spec: p, 28 kgfem? Cale: g, 2L/ kglemt | Spect o 7 kg/cm’ Cale 0, 227 kg/c—-
Semsibla Heat keal/h ksol/h
Latent Heal keal'h keal/h
Tatol Heat Duly LS50 X to0® keal/h /.50 x to* keal/h
Fovling Factor Spec: D O00pR2 m?h*e/keal Spec . O 0006 m* b *c/keal
_Film Coefficiant keal/m! b e kealf/m b e
Grarall Trans Coeff. Clean: keal/mh e Fouled kccl/m’h'c  Desigred /& /  keal/mihc
LMD ‘c | tMID(Coarrecredt  © 3.3 .2 "e
- Consteuction
Prassure Das'n l:qfcm’G! Test kg/em’ G I Des'n kg/Sm' G l Test kg fom’
Design Temparaturs "e ) ‘e
[ Tube Mo, per Shell: I Size: Q.0 X Lx Thick.(min, ave.) 1 Pitch ol
Moierial & Crher Tube: 1 Shetl {Shell 1D Thick.: j
Channel: Gaskay: Channel Covar
Shall Cover Gasket: Flogting Head: Gazket:
Tuke Sheel: Sitionary: - Thick.: Floating: Thick :
Cross Boffly: Thick.: Type: Mo: Cut Space:
Lang bak la: Thick. Type: No: -
Tubs Support: Thick,. Typa: Space: B
Carrasion Allowonca mm mm
Stress Kelief Mo R Yas J Radwgraph: No . Yes o4
Waight per Urit Ematy: kg__.  Tbe Bundie: kg . Full of Woter: kg
Nozzte Size & Rating (Shell Side) Size & Rating {Tube Side) Remarks -~
inlat
Outlet T
Droin
Ven! o .
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',I. MITS u"!‘ﬁHl HBEEAYY IEDUSTRIES. LTD. i /
Rev.
TUBU LAR HEAT EXCHANGER DATA SHEET Date _
Chack
Plant  [RAD £XP My (NI ] tem Na
Cusomer s T ITRAD . . E-208 _
Order [ Seviee NG BY-pASS  COPDLER
L Location Indoor Qurey | MNo.Redd g ]
Type BEU _sre Shells per Unit s i
shell 1D, "4 20 Tube lsngth - ZODO Surfoce par Unit Ro.o ]
Fegukation ods ASHE TEMA~ & | Surfocs par Shell 20.0 o
Performance af Ons Unit
Shell __Side Tube Side
Fluid Circuloted LooLing WATER ) WNATURAL  GAS
Total MW 4 53L0D k . 14000
Vapor MW o ¢
tiquid MW.  s83400 ot
Steam i1z MW kg/h T Yg F
MNon-Candeniable MW, kg/h 21. 50 MW, /4000 ks |
De nsity 293. 4  ka/m’ al 37 ¢ kg /m? ot 'cﬁ
o | Viscosity n.LIg <P at 37 "¢ - at 5.
; Specific Heat £.99%  keelikgicat 37 'c keal/kg *c at <
b Boiling Point c - T
- Ther Canductivity £.534 keal/mhcat 37 "¢ keal/mh "eat “e
I “Density kg/m? at ‘e 2/.22 kg/m? ar G5 ‘¢
5 Viscosity <p. af te 0.0/27 <P at 9& ‘¢
2| ‘Specdic Heat kcal/kg *< ot ‘e 0. 543¢ kealika'e H& ¢
Z 1 Dew Point ‘¢ ‘e
Ther. Conduetivity keal/mh *c ot ‘e 20377 keal/imhreat g e |
Flud Vop. cr Cond. MW, kg/h MW kg'h
Steam Condensed MW, kg/h M. kg'h- §
[ lotent Heat keallkg ot ‘e ” keol/ky ot ‘e
Temp tn. & Oul w34 4 ‘< Our . in: 752 4 "¢ Cut FEE
Operaiing Prass. P . 55 I X kg/em’ G
Na. of Pass & Yalocity 1 & m/e 2 & mis
Prassure Lrop Spec. o 7 kg/em® Caole. 0 FL3 hyieml | Specs . 5 kgiem’ Calco. 235 kg o
Sanible Heal kcol/h L keohn
Laten! Heat keol/h B .
Total Heol Duty 0D %3 x j0f keal/h 083 X /tpb L‘"”‘ _
Fouling Faclor Spec.: D pop 4 mhe/keal Spec.: O D002 m’ h *¢/kea’
Film Coelficiunt keal/m'h *c - keal/m’ h
" Overoll Trans. CoefF. Claan: kead/mihrc  Fouled kzol/mth*e Designed 286 kzal/m? h e
LMD ‘¢ | LMIDiCorrecred T3&.3 ‘o
Conitruclion
Prossure Des'n kg/cm’G] Tast kg/em' G i Ds_:'n ka/ m' G I Test kgiem' G
Design Temperoturn < 1 ‘e
Tubs No. per Shell [ size: 09X % Thick. {min. ave * | Pisch &
Material & Othar Tube: | sheh: {Sheit 10 Thick . )
Channel: Gasker Channe! Covar
Shell Cover: Caskel: Floohng Head Gasket:
Tubs Shest: Siationary: Thick.: Floating: T Thick.:
Cross Baffte Thick.: Type: No Cot. Spoce:
long Scffis. Thick.: Type: No:
Tube Suppor: Thick .. Type: T o Tpu:;:‘———“ e
Cormasion Allowance mm mm T
| Stress Reliaf Mo . Yot i Radogroph. Mo . Ves a
Weight per Unit Emply: kg . Tubs Bundle: kg . T Fell of Watar kg
Nozzle Siza & Rating (Shell Side) Size & Roting {Tube Sd) Remarks
infat ’
Qutley
Drain
Venr
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S FITNULITKE KEAYY LIDGSTRIES, LVD. |
TUBULAR HEAT EXCHANGER DATA SHEET - Rn:i T T ;J
. Check 1
Plear o JRAGH EXP. _ NHs UNIT ftem Mo.
Cusomer M. O T, _ IRAQ . __ ... - LE-402 .
| Order _ e e e Serviee  BF W TACHEATER
|_tocatian Oibged o

| Type P

Tobe tonah o054 ]

el

LONYERTLD

, - RoohodUNNRN MLl i L e MO
Code ASHE TEma- R Surface per S 290 i
Performance of Gne Unnt
TS Tbe §es

. — G‘AP‘: -, ————
gl 24N 174953
S . .N'.'\'v' ———

Dem-'rv_.
Yiscotity
Specific Heat

Liquid

[ “Boiling Pawni

<. at

g - kcal/hg ¢ o
> 1 :C" -

znduelivity keal/mh ¢ ot
Flod Vep or Cord. | T

Steam Cond

lelent Heot

Film Coeffizient

keel/m he |

Overcll Truns. Coef. keol/mh'e

Dezigned 730 kealim? h-_Z_

LMTD “c | UMTD{Corrected

RS T

Ceorstruetion

Pressura Det'n kg/em? 5' Test kg cm’ GT Des'n kg

g [Tem

ko km’G

Design Yemp_gruiura c
Tube No. per Shell;

! Size:

| Marerial & Other Tube:
Chennel:

shail
Gosket:

Sheil Cever

Gosker.

Tube Sheet
Cross Boffle;

Stationary:

_ leng voffle:

Tuks buppar;: -

¢
| Stresy Relief
Weight

on Aflewonce

C T Ne

Radiagragh
kg .

per Unit Emw:

T Fuli of Water

Nozzle Size & RchgiSheil Sidel Stze & Peoting (Tube Size! Remorks

tnler
Outler
Drain

Vet

Fainling {

Insulotian Her  £AA Thel
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TUBULAR HEAT EXCHANGER DATA SHEET

Cum:r.ur
i1

| locaten
| Ire
Shell 1.0

Regulotion -

| Pt JRAGQ L EXP . MHs .
[

ML OL D TRA

Indoor

U-TUBE

. /2.50 Tube Length

Code ASHE TENA- ‘R

U/\UT_ e flem No. .
... E- 404 A .
qService WATER  £O0CEL (oM
Mo Reg'd 2

She'ls per UM-

Surfoce per U

Surfoce per Shell

Pedcrmonce of One Urn

m&mz;, Y,

/ aoonco@ L

_j300000 ZD _karn_
kg n ]

WFERTE L
L2 K
__. 17030

3 -
_rzg9sz ke |
45554 Yo h

Non-Condensable MW, N

Da nsity 9?4. ‘ln/'ﬂ"___fi
- Yisc osity _ p. e3P at .
S keal/kgc nl
4
= <

keol'mhcat 34 ¢

keal/mh *cat

‘c

= d _75.30_keln' o g%
e ‘c p.0i57 <p ot 48
. keal/kg*c at e 1 s

tﬁz’ii@.'ﬁ_ b8 "<

keal/mh *c ot

DG PEL "W"”" oot 48

wW. 1748 kg

| Pressare Snec
Sensible Hent -
totent Heat -
Toiol Heat Dy L0 6] X 105
Felhmg Factor Spec.: p.oor b
Film Coefficient
Overil Trans. Ceeff. Clenn: keol/m b c
LMTD )
Convruchion
Pressurn Des'n ig/cm’G] Test kg/em' G | Ces'n
Design Temperu:_grrve 3 i"m T
e T Re.per [ sice: 0o x %
Matsria! & Otliec Tube: | shett: (Shell 102
Choant!: N Gozket: Che :
Shell Cover: Gasher: Flagting He::d i
Tube Sheel: Sishonory: Thick - Floating: -
I Cross Balfls: )
long Baffle:
Tube duppornt:
Cormsicn Allowance
| Stress Relief Ne N
Weight per Unt | Emplv: kg, Tube Bundic s worer
Nozzle Size & Roting (Shell Side! Size & Rating {Tube Sice: Remarks
Inlet
Outist
Drain -
Vori -
Famiing i -
“raslction | No Hot, Gold Thick,  mm
L L T -« + *1 LI L -
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ZETSEER MY KEAVYY ILIDUSTRNES, LY .

TUBULAR HEAT EXCHANGER DATA SHEET

Requ\uhc--

| Plont  JRAQR_EXP . NHy UNIT
. &

[ Shell 10 7 2 &0

item No.

E- 404,

AE

Indam -
U-FUBE

Tobe lorgh S G00

Ne. Reg'd

Surfoce pu dnﬂ

Code JSHE TErna- g Surfoce per Shell

I N T ke e T
2z

Pedcrmonce of One Urn

_Stell

JConiing

side

lcovrerre:

Tube | Sde |
Syri_GAS
/74982 ke

L

5 MW,
NonLondensable MW,
| _Density e 994 e/m et
- Vl!cosfiyﬂ 2. 209 <P . o
_3 7. 999 kealikg'e o 3 keal/kg e ot e
- < *
. 0,535 _keoiimhca 357 ] o keol/wi
o _28.30 teim! o g
sl at 3 0.0/57 <P ‘"_é,f,
2 keol/fkg ¢ ot ‘¢ o5 keolrkge g 2
> A3 "
_TnAerWCr;ndu(Iw ty lcul ’mh R ey,

[ Flod Vap._ or Ccnd

S!eam Condented
lG!Enf

552 keal/mh'eal £8 ‘o y
: 1748 kg h

“Total Heor Doty /0. 61 X (0%
fouling Factor Spec.: 0. oopé mih c/lcm
Film CToefficien keal’mih e
Overoll Trons, Coef. Cleon: keal/m® *e k&:?;{n"?’" N icabimihe |
LMID « T AMIDCoreins " JE.0F "c
Corstruction -
Pressurs Des'n *g/em’ Gl Tes kg,’cm’G‘ _Besr .. __ kgian'G
Desigr 'lsmptru_‘.ure ) e
Tube ] Mo per Sheli
Material & Other Tube:
Chaanel:
Shell Cover:

Cross BaHle:

Tube Sheet; SInEnorf

Long Buﬂ!e
Tube Suppo .

Corrosicn Allowance

Stewss Reliaf

No

Weight par Unit

Emph: ._lu .

Fiaiwer ig

Nozzle Size & Roling {She!l Side}

Remarks

inle}

Outlet

Crain

et

Paintin

[ o T et
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£
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HERMY i3USTIIES, LTD.

TUBULAR HEAT EXCHANGER DATA SHEET

! ARAQ EXP . NH; UMIT. | wem e '

2 M QL. IRAG T .. E-405 BT

3 e oo f Servee PR ARY ppu, fenep  ORIDEITE R,
4 Indoor - 7_ _ Mo Reg'd . . e

5 ‘"‘ T j}-" - sre Shells per Unit~ ) )

s . [§08/7250 " Tube lssh  Sog0°T¢ " Surfoce per U ——
7 | Reguloticn CndeAS/{E TEmA - R Surfafr per Shell m’
8 Perormence of_One Unir

[ e . Sheﬂ . Side R Tube .
10 d Cirzulored A REERIEC KANT MHY N Riexvere

—} 1203 MW L7027 Ao FI MW /°&03?

4915

703 MW
b2 fiz

LLZ@?.ELV._

' Nl e pi mw g _12¢2_7
ot £337c

.__‘i‘*szy _kg/m

mhc/keol |

kcolmihe -
a8 uﬁﬂ_ﬂeﬁwﬁ—a;r kcal/mihoc Facled | he cl'mhic  Devigned &
sl imip T
49 Construc tron
41 1 Pressune . Des’n ko/em? Gl Tes kg.ktcﬂ’mc_j__ge_s'n_v
42 xsgn Temperalure ‘e
3Tk [ Nemerswen T D% Ix
441 Matericl & Giher Tube: - T .0
a5 Channel:
16 | Shal Cover.

Tube Sheet: Stationary:

TTuke Bundle;
Size & Ratng {Tube Siie)

kg

Remarks

Fo of Warer

80 [ Poining I I I
81 [ tnswichen [ ™ Hor, Cold  Thick.
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4 MITSUBISHI HEAVY INDUSTRIES, LTD. |
TUBULAR HEAT EXCHANGER MECHANICAL DATA SHEET ﬁf,t;
< Check
v Plant 800 ¥T/D ¥p3 UNLT ltem No,
2 { Cuslamer V.0 T IRAD E-405
3 | Order S&30z, Serviee  I'RINARY NP3 COCLED CCPTELR
4 | location Indoor . Qutdoor No. Reg'd % [(cwpt
5| Type _TCrLn i P Shelks per Unit B
& Sheli 1.D. {900 540 Tube Langth Sood Surface per Unit G & mifR |
7 | Regulation v Code ASHE TimA R Surface per Shell 86 odie
i 1 ‘ $$oa I
ef | T—* T T T T s ““ﬂ—-j ] i
B 10 oA et N7 T_E . i
n TeAtYN 9T :
1 | I ;
bR I i
14
15 ‘
16
17 LI, Frow
19 : t L
19 I
— 20 @“ T
2 :
22 f.«‘l‘—“*'i
23 ) . : .
24 Design _ Dota Bill of Material
25 Shell Side { Tube Side Part Mat '] vd | Remarks
26 | Fluid 2,V 16 S| SHELL 3M41 B
27| Oper. fress. PSIG | #.7 1 2377 | sHel. FIANGE SES50 Y e
28 | Design Prass. 20 | 262 CHANNEE COVER SEAG o
29 | Oper. Temp. tn & Qut 855 2 23|26 5,74 | Tupe SHEET 2T Eo
30 Design Temp. . @ Fj_ 44 74 TugEe Steze-gf -
at Hydro. Test Press. (ha/em’ QY PSIG Jo . BOL NOZZLE NECk STPTBE
32 | Prey, Test Press. o/« OPSIG | " 20 | 263 | norzlE ELANGE SE4S ]
33 | Rodiograph 20% | 100% | STUE .END SE 50
34 | Post Weld Heot Treatment NO . YES BAFFLE (- Tie RoP | 5344 &
35 | Joint Efficiency % g8S | foa SPALER SGP
36 1 Corrosion Allowance (mm in. 3.2 3.2 BolT (Fop tt) SLMD
37 Painting YES YES NLT 45C
38 insvlation  Hot (Cold" € in. ) 30 GASKET (SHELL) VAs20
39 | Number of Pass i 2 SADDLE SMAIE/5 5
40 ] Tube (S.RCB.X 2.7 (Min.Aver.Wall1x 5000 | | GASKET (M H.2 SoFT tRe
4) | Noper shell {J/0/™ pPich 2o 2 MIDO | mAN Hote £ covER | sE o :
42 Woaight . Empty kg . b .
43 Full of Water kg . b
44
45
Fr - Nozzle & Connection”
47 [ Mork| Size| Foy Rating Servica . [7Rit, T Remarks H
@ IN-1 148 | | InisTaoosesd 1 s i
Wn-2l5e g s 15 —
. :? M_i fb‘: ; s::‘:::::i 5.'\(; :‘:“ 2:’; " Nete (1) STRENGTH WeLe TUBES To TUEE
245108 | 1" |svyn En | GAS intet D2ig s SHEeT. ;
53 iN-6lo8 | 1 <798 Eng| qas ourir e T ’
54 481 ¢ hEYT: I,
55 In-B1%a8 | " BRAN g2
e |a1%arl ) Istye pupl VENT | [P/&-2
57 h4effze 1S (o0 SORE LG 1L (ow]
LS 1T LY I P MAN HOLE
59 ]
N
3]
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TENPISHI REAY Y NIDUSTRIES, LYD.
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TUBULAR HEAT EXCHANGER DATA SHEET

| Customer

| Plant  TRAQ. EXP.

fiem No.

NHs UNIT
001 IRARL L

E-q0b

Service SECOMDARY fatés L0000 (OMDENSER

locotien  indesr “Ne Reqd I .
B Shells per Linit /
[Csheil 16790677250 Tube tennh " 5000370 | swbsee U 500 e
Regukoticn Code JSMETEMA - R Surfoce per Shel! Sao L

Perormcnce of Cne Uns

Liny

d

I ReFRisERANT
| (703 ]

e

Steam

1 Rmecyee

RIS

10,44 MW

‘/ 7__93 MW

16

Non

18 MW,

Lodenwoble | AW,

Ounsty P27 T
- Viscesity 0!5 . ol - L e ot
'3 Specific Hegt ) keol/kg "¢ at —q 'c keol/kg *c ot
i 3 <

L 0.45_ keslimhcot ~gq keel/mb *cor "~ e ]

Dersity kg/m? at kg/m® a1
| Vicosty T . of <p. o g e
g Spe:iﬁ: Heot —’-::7_" ;II:G?./T!; c at keal/kg ‘¢ & ._...
> " 3

keot/mh x ot keollmhlemt 7

Triega

_tagi

Fou & Velocny |

Prassure Droo
Sonrible Heor
[ loient Heat
Jerol Heat Doty | Caad x otk e
Fouling Factor ] Spec.: 7. 0002 Spec.:
Film Cosikiciert T Tkea¥wihee . keel/w'h
Oversll Trons, Coell, | Claan: keol/mihrc Fouled  keol'm'h'c  Designed 570 keelimihe
[0 "e I LMTD ! Corrected; Wiy 4s A’
i Construction
Presure | Des’e kg/em? Gf Tesl kgiem'G | Des'n kg/Sm' G I Test
Dosign Temperoturs o ‘e T *_ ‘e I
Tube Mo per shet: | size: 0D. % B ek (min.aves
Moteric! & Other | Tube: | shelt (Sheil_1.D.. Thick. i
Chanre! Gusket. “Chonnel Cover: T
Sheit Cover Gosket: B F!acl_vir:i_];g: Gasker
Tube Sheat: Swtioncry: Thick T T Fioan i
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EJECTOR NO. REQ. CUSTOMER SERAIL REV. | DATE | BY REY. | DATE | BY
CONDENSER DATA EQUP. NO. NO.
SHEET MAIN 1 E-316 - (4] <
AUX. - . A D
TOTAL | - B E
CUSTOMER: _ MCEC /IR. PLANT NAME : IRAQ EXP
ORDER TTEM : 352434 , 674001 SERVICE : FOR K-301T CONTINUOUS
OPERATING CONDITION
SHELL SIDE TUBE SIDE
FLUID EJECTOR STEAM 24.3Kg/hr. AIR FLUID CONDENSATE
INLET CONDITION 0.205kp/em"2Abs 61.5¢ Max, 60vh_nor. S0vh
INTER. AFTER FLOW MIN. 27.5 THHR
INLET TEMP. [+ &5 NLET TEMP. 60 C
OUTLET TEMP, (o C OUTLET TEMP. C
WORK PRESS. 0475 Kglem"2g 1.0 Kpiom*2g INLET PRESS. 1.5 glem"2g
DRIVE STEAM 10.0 Kp/hr 10.0 Kghr PRESS LOSS ALLOW 0.5 Ao
HEAT LOAD KeallHR KeallHR Max, Lpfem™2
STEAM CONDITION NOR. 10.0Kp/em*2p* [+ MAX. 135 Kg/CM"2G * (o]
SPECIFICATION
TYPE | SINGLE TWO STAGE CODE | HEI
SHELL SIDE TUBE SIDE
DESIGN PRESS, 0.5 Kg/em"2G & FULL VAC DESIGN PRESS. 1 Kp/em"2G
DESIGN TEMP. 250 C DESIGN TEMP. &0 C
SURFACE 7.68 M2 TUBE SIZE
NO. OF PASSES 1 NO. OF PASSES 2
CORRO. ALLOW 1] MM CORRO. ALLOW 10 MM FOR CHANNEL
FOULING FACTOR M"2H C/Keal FOULING FACTOR M"2H C/Kcal
INLET 3" ANSI SISO RF INLET & OUTLET 4" ANS|
DRAIN (INTER) 1'4" ANSIJIS 150 RF VENT %" PT_* | PIECE
DRAIN AFTER) 1 15" ANSIJIS 150 RF DRAIN ¥%" PT_* | PIECE
VENT F
MATERIAL
SHELL SIDE TUBE SIDE
SHELL 5541 TUBE SUSIMTR
SHELL COVER 5541 TUBE SHEET SUS304
SHELL FLANGE 5541 CHANNEL 5541
EXPANSION JOINT CHANNEL COVER 5541
| GASKE VE1500 (NO CARBON) GASKET VE1500 (NO CARBON)
| NOZZLI STPG3E - 2" -SCH40 , | %" SCH40 NOZZEL SGP
NOZZLE FLANGE 525C NOZZLE FLANGE 5541
BOLT & NUT 5541 BOLT & NUT 5541
BAFFLE PLATE 5541 |
CHANNEL FLANGE 5541
EJECTOR
STEAM CHEST | s25C DIFFUSER [ s8a1
NOZZLE | sUs30d STRAINER | sus3os
SUPPLY OF MF/R SPARE PARTS (SEE )
COOLER YES GASKET SET/ 1 UNIT
FOUDATION BOLT & § YES TUBE /1 UNIT
SLIDE PLATE YES NOZZLE SET
TEST RING NO DIRECTION OF NOZZLE
TOOLS YES (SPECIAL ONLY) OIL IN & OUT DOWN & UP
SPARE PARTS YES AR 5TM SIDE
EIECTOR YES
STRAINER YES
TEST
HYDRO TEST PRESS SHELL 15 Kgiem*2 TUBE 105 Kglem™2
LEAK. TEST PRESS. SHELL 0.5 Kglem"2 TUBE - NO Kg/cm*2
X RAY SHELL *NO TUBE NO
STRES RELIVED SHELL NO TUBE NO
WITNESS *MHI MATERIAL CERF *YES NO
TEST REPORT *REQUIRED BOXING *DOMESTIC EXPORT
COATING *PRIMARY FINISH
COPPER & COPPER ALLOY SHALL NOT BE USED 535-0852-031
CUSTOMER'S SPEC. NO, | WG ND

MHI SPEC. NO.

[ MFR: SEO KOATSU KOGYO CO.
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COOLER DATA NO.REQ. | CUSTOMER [ SERAIL REV.| DATE | BY | REV.| DATE | BY RS
SHEET EQUP.NO. | NO. o8
MAIN 1 E-320 - 0 C : :

AUX. - A D e

TOTAL | 1 - B E %

CUSTOMER: MCEC/IRAQ PLANT NAME : IRAQ EXP. N
ORDER /ITEM : 6-700219 /0100 SERVICE :_800T/D_NH3 UNIT CONTINUOUS 3%
OPERATING CONDITION XS

SHELL SIDE TUBE SIDE 3

FLUID STEAM & AIR FLUID COOLING TOWER WATER =%
HEAT LOAD 13.7°10%4 KCAL/HR RS
FLOW STEAM 270 Kg/hr  AIR 150 Kg/hr FLOW 25 T/HR : :
INLET TEMP. [:] INLET TEMP. C oX
OUTLET TEMP. C OUTLET TEMP. 40.1 C o
INLET PRESS. 200 mm, Ag INLET PRESS. 55 Kglem"2g XS
PRESS LOSS ALLOW Kglem"2 : :

Max. 0.5 Kg/om"2 o8

1.58 m's 32

SPECIFICATION Xe

TYPE I CODE T Mhi std g
SHELL SIDE TUBE SIDE =X

| DESIGN PRESS. 1.0 Kg/em™2G DESIGN PRESS. 85 Kg/em™2G %7
| DESIGN TEMP. 100 C DESIGN TEMP. 20 [ X>
SURFACE 7 M*2(APPROX.) TUBE SIZE 16 i oA
NO. OF PASSES I NO. OF PASSES 4 =X
CORRO. ALLOW 10 MM CORRO. ALLOW 10 MM _FOR CHANNEL e
FOULING FACTOR M”2H C/Kcal FOULING FACTOR | 0.0006 M~2H C/Keal RO
INLET CONN 4" ANSI300# RF IN & OUT CONN 3" JIS10K FF o&
VENT VENT ¥"PT *1PIECE = :
DRAIN " PT * | PIECE DRAIN %" PT_* | PIECE XS
OVERALL HEAT TRANSFER RATE 500 Keal/m™2 he RO
MATERIAL =N

SHELL SIDE TUBE SIDE 9%

SHELL STPT38 TUBE BSTF o
TUBE SHEET NBSP e

SHELL FLANGE 5541 CHANNEL STPT38 =X
EXPANSION JOINT | STPG CHANNEL COVER__| SB4 NS
| GASKET V#1500 (NO CARBON) GASKET V#1500 (NO CAREON) RS
| NOZZLE NOZZEL STPGI8 o)
NOZZLE FLANGE | 525C NOZZLE FLANGE | 5541 =X
BOLT & NUT §541 BOLT & NUT §541 e
[ BAFFLE PLATE 5541 %
NOZZLE(STEAMIN,)| STPT38 4" SCH40 CHANNEL FLANGE | SS41 2
SUPPLY OF MF/R SPARE PARTS Xo

CONDENSER YES GASKET 1SET_I UNIT s
FOUDATION BOLT{ YES TUBE 5% 1 UNIT o
SLIDE PLATE YES SAERFIAL PLATE L
TEST RING NO DIRECTION OF NOZZLE X
TOOLS YES (SPECIAL ONLY) o)
SPARE PARTS YES oK
TEST % :

HYDRO TEST PRESS] SHELL 1.5 Kg/em"2g TUBE 12.75 Kg/em™2g o)
LEAK. TEST PRESS, | SHELL __NO_ Kglem™2g TUBE_NO__ Kglem™2g %
X RAY SHELL *NO UBE NO XS
STRES RELIVED SHELL *NO TUBE *NO o
WITNESS *MHI MATERIAL CERF. YES o
TEST REPORT *REQUIRED BOXING DOMESTIC SEXPORT Xo
COATING PRIMARY *FINISH : :

COPPER & COPPER ALLOY SHALL MOT BE USED 535-0852-031 o)
CUSTOMER'S SPEC. NO. [ DWG. NO. :_730-40314 XS
LY TETIC TR IR AT Y Iaame  oEn ENATC Krwavin rn &



DG

7
50
20

0 [V [0 [0 [87¢ [0 [87¢ [ [8V [872 [0 [87¢ [0 [87 [ [87 [872 [0 [87¢ [0 [0 [ [872 [ [ [ [ [8V [0 [87¢ [ [80 [S0 [87 [ [870 [87 [ [87 [0 [87 [ [87 [0 [ [ [87 [ [ [ [87 [ [0 [87 [ [ [0 [87¢ [ [V [ [87 [ [0 [ 87 [ [ [0 [87 [ [87 [ [ [ [V [ [
2D B2l D D2 B DY D D2 e D B B2 B2 D B D2 B2 D Bl B2 B2 B DY D2 B2 B D2 B2 D2 Bl D2 B2 B2 B D2 D B¢ DY D2 D2 B2 D2 B2 D2 B2 D B2 D2 B2 D D D2 D2 B D2 D2 D2 Be
AT ] )Y
WD ] Al DA D] ] ] ] ]

e
S0
2
S0
2
=0
2
o
e
=0
G
o
e
28
RG

V3l )l v gl s vl 5 )| v 5] W)l v )l s g v V) %)
COOLER DATA NO. REQ. | CUSTOMER [ SERAIL REV.| DATE | BY REV.| DATE | BY
SHEET EQUP. NO. 0.

MAIN 1 E-324A - ] C
AUX. 1 E-324B - G D
TOTAL | 2 - B E
CUSTOMER: _MCEC /IRAQ PLANT NAME : IRAQ EXP.
ORDER /ITEM : 352434 , 674001 SERVICE : K-303 & K-401 CONTINUOUS
OPERATING CONDITION
SHELL SIDE TUBE SIDE
FLUID JIS K2213 NO.1 OIL FLUID COOLING TOWER WATER
HEAT LOAD 245000 KCAL/HR
FLOW 751 LM FLOW 613 T/HR
INLET TEMP. 584 = INLET TEMP, 6 C
OUTLET TEMP. 45 C OUTLET TEMP. 386 C
INLET PRESS. & Kp/lem"2 INLET PRESS. 4.5 Kglem™2p
PRESS LOSS ALLOW Kglem*2p PRESS LOSS ALLOW Kg/em”,
Max. 1.0 Kglem™2g Max. 1.0 Kgfem™2g
SPECIFICATION
TYPE | FIXED TUBE SHEET TYPE CODE [ TEMA CLASS “R"
SHELL SIDE TURBE SIDE
DESIGN PRESS. 10 Kglem™2G DESIGN PRESS. 7 Kg/lem™2G
DESIGN TEMP. 80 c DESIGN TEMP. 50 [
SURFACE 76 M"2{APROX.) TUBE SIZE 3542L*190D * 1.6t ]
NO. OF PASSES 1 NO. OF PASSES 6
CORRO. ALLOW 3.2 MM CORRO. ALLOW 3.2 MM FOR CHANNEL
FOULING FACTOR M"2H C/Keal FOULING FACTOR M*2H C/Kcal
VENT " SW_*1 PIECE VENT 2
DRAIN %" SW *I PIECE DRAIN
MATERIAL
SHELL SIDE TUBE SIDE
SHELL SMdI TUBE SUSIMTB
SHELL COVER SM41 TUBE SHEET SM4|
SHELL FLANGE SM41 CHANNEL SM41
CHANNEL COVER | SM41
GASKET V#1500 (NO CARBON) GASKET V#1500 (NO CARBON)
NOZZLE STPGIR— 2" -SCH40 , | %" SCHED NOZZEL STPG38
NOZZLE FLANGE | 825C NOZZLE FLANGE S541
BOLT & NUT S35C/825C BOLT & NUT S35C/ S25C
BAFFLE PLATE S541
CHANNEL FLANGE | SMd1

SUPPLY OF MF/R

SPARE PARTS (SEE 735-991643)

COOLER YE
FOUDATION BOLT ] YES
SLIDE PLATE YES
TEST RING NO DIRECTION OF NOZZLE
TOOLS YES (SPECIAL ONLY) OIL_IN & ouUT RIGHT HAND VIEW FROM
SPARE PARTS YES CHANNEL END
WATER IN& OUT | LEFTHAND = =
TEST
HYDRO TEST PRESS] SHELL 15 Kpfem*2 g TUBE 11 Kplem™2g
LEAK. TEST PRESS. | SHELL 10 Kgfem*2 g TUBE 7 Kglem"2p
X RAY SHELL NO TUBE NO
STRES RELIVED SHELL NO TUBE NO
WITNESS MHI MATERIAL CERF. NO
TEST REPORT REQUIRED BOXING DOMESTIC EXPORT
COATING RIMARY FINISH
COPPER & COPPER ALLOY SHALL NOT BE USED

335-0852-031

CUSTOMER'S SPEC. NO. |

DWG. NO. @ 730-40314

MHI SPEC. NO.

| MR SEO KOATSU KOGYO CO.
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| DRIVING _STEAM_______ PRESSURE
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QUANTITY
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4.
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- e
g SPECIFICATION _ - 1
[Eppes o SWGLE STAGE STEAM JET TYPE _ T
| DESIGH__ PRESSURE SO - TSRS . ] S 2
_TEMPERATURE 3 . 25D a5
INLET . _(oWNECTION B B o Y T S T D
| _LEWAUST _CONmECTION |4 ms1 &5 5D T__EP Sf
_DRIVING. STEAH WLET _connecTiol ~ 177 T o) oo 30m. k%_r-r-
WATERIAL
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| DIFFUstR - - _33 41

PR ERIME R, s e i 4 i o v
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MATERIAL

SS41P
SUS304
ss41
SS41B
S841B-D
SSA1B
SGP
8841P
SS41B
FCMB
FCMB
S541B
FCMB
FCMB
ZNB
5541
NBR
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§20C-D
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STPG38
FC20
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NAME OF PART

COLLAR LOCK NUT
OIL INLET & OUTLET SOCKET
OIL INLET & OUTLET FLANGE
OIL DRAIN SOCKET
OIL DRAIN PLUG
WATER DRAIN PLUG
THERMOMETER SOCKET
THERMOMETER PLUG
ZINC CORROSION
ELIMINATOR

OIL SIDE

WATER SIDE

STAND
BOLT WITH SW

COOLING TUBE
BOLT WITH S.M
BOLT WITH SW
BOLT WITH SW
LINER

TUBE SHEET
BAFFLE

SHELL
BONNET
FLANGE
TIEROD
COLLAR
PLUG

“0" RING
GASKET (A)
GASKET (B)

E-7T12A~C __ OIL COOLER

ITEM
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
TEST PRESS.

e
52 PV E €T [P€Y 1€ [P€1 [P (€T (€T (€] [ €T [FET [F€T 1€ (€ [PE] [T €T [F€Y (€Y [ [P (€T [F€T [T [V [P €T [F€T (€Y [ (€] [P [T (€T [T [€] [ [T [F€T [F€T (€Y [F€Y €] [F€T [P (€Y [€Y [€] [P (€T [T [T [ [P [F€T [F€T (€Y [ [ [ [€] [P [P [P (€T [FET (€Y (€Y [ [ €] €] [ [PV [PV (¢
A LR LR L0 R L0 22 620 22 L2022 0 2020 920 220 80 2020 2020 2020) 2020 2020 £2900) 200 20 2520 2020) 290 2020 290 2020 20 2020 2080 200 220 020 200 290 20 2080 200 2920 2020 2080 200 20 200 280 290 £290) 200 220 2920 2020) 200 2020 200 2020 20 £2020) 200 2000 200 220 2020 220, 2020 220 200 20 £ 0 £ 0 R 2R R



E-802ABC OIL COOLER SPEC.

NAME OF PURCHASER / MCEC
LOCATION / M.O.I. IRAQ
PURCHASER'S ITEM NO./ E-802 ABC
SERVICE / K-801ABCT OIL COOLER

1- PARTICULARS

2-TYPE / OC-52

SURFACE AREA |

M~2

SHELL SIDE

TUBE SIDE

FLUID MATERIAL

OIL

QUANTITY & OPERATING PRESS.

C.T.W

M*3/H*KG/ICMG | 3.3*2

20*MAX.7
NOR.5

INLET TEMP.

C 51.5

34.6

OUTLET TEMP.

C 45

35.1

NO. OF PASS

2

HYDRO'C TEST PASSES KG/ICM™2G 5 10.5

TUBE NO. OUT DIA, THICK. PITCH
80 5/8” 1.6MM 21MM

WEIGHT DRY. APPROX. FULL WATER APPROX.

2T0KG

340KG

FOULING FACTOR

3-NOZZLES AND CONNECTION
* C.W.INLET & OUTLET
* OIL INLET & OUTLET

4-ACCESSORIES FOR /UNIT
AC1 VALVE WITH CAP(1/2", SW 800LB) |
AC2 VALVE WITH CAP(1/2", SW_800LB) |
AC3 VALVE WITH CAP(1/2", SW 800LB) |
AC4 THERMOMETER (0-100C, PF3/4, L=100) 2

5-SPARE PART FOR UNIT
refer to the spare parts list .

6-SPECIAL TOOLS FOR UNIT /

86

0.0006 M"2HC/KCAL

/ JIS 10K -3" FF
/ ANSIISOLB —1 172" RF

ACS PLUG (PF3/4)

AC6 PLUG (PF 3/4)

ACT PLUG (PT 1/2)

. ACS VALVE WITH CAP(1/2", SW ,800LB)
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NG. COMP. SUCTION SEPARATOR

ITEM

SPECIFICATION

&=
°

LIFTING LUG

SM41B

DEMISTER

YORK# 421 OR EQ. (SUS304)

INTERNAL BAFFLE

5841

ANCHOR BOLT & NUT

SS41

NOZZLE FLANGE

SF45

NOZZLE NECK

STPG38

MANHOLE GASKET

V#520 OR EQ.

MANHOLE BOLT & NUT

SNB7 845C

Oloo|ajon|wn| =00

MANHOLE COVER

SF45

MANHOLE FLANGE

SF45

MANHOLE NECK

SB42

LEG

5841

HEAD

SB42

SHELL

SB42

INSULATION

NO

PAINTING

2COAT (C-2)

CORROSION ALLOWANCE

MM

JOINT EFFICIENCY

85 % P

RADIOGRAPH

SPOT S

POST WELD HEAT TREATMENT

NO

PNEUM'C TEST PRESS.

17 Kg/em"2G —

HYDRO'C TEST PRESS.

25.5 Kg/em”2 G

OPERATING TEMP.

43C

OPERATING PRESS.

10 Kg/em™2G

DESIGN TEMP.

60 C

DESIGN PRESS.

17 Kg/em"2 G

FLUID

NATURAL GAS

87
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A A 5 U S S IS 15 AT 5 5 15 B T3 5 T 5 A S A 5 I A B v 3
SEAL OIL TRAP g REV | DATE BY |[REV | DATE | BY
DATA SHEET 0 (ol
G 1471775 NY |[D
B E
CUSTOMER. : MCEC /IRAQ | PLANT NAME : IRAQ EXP.
ORDER /ITEM 352434 , 674001 | SERVICE : SOUR OIL DRAIN CONTINUOUSE
OPERATING CONDITION
LOCATION OUT DOOR SP. GR. OF LIQUID 0.87
LIQUID JISK2213NO. 1 OIL___| VISCOSITY 14.5 CS AT INLET TEMP.
SOLID
LIQUID A GAS TEMP. 60 C CORROSIN ON EMOSION *A =
DUE TO
CAPACITY 30L
FLOW FOR VALVE SO0L/DAY MAX.
SELECTION DESIGN CODE JAPAN HIFH PRESS. GAS
CONTROL LAW *A
SPECIFICATION
SIZE & TYPE CYLINDRICAL VESSEL | INLET CONN. 1" ANSI2500# RTJ * |
DESIGN PRESS. 240 Kglem™2 G VENT CONN. 4" ANSI2500# RTJ * |
DESIGN TEMP. 60 C OUTLET CONN. 1" ANSI25004# RTJ * |
INSIDE DIA. 246.5 MM LEVEL GAUGE 3/4” ANSI25004 RTI * 2
WALL THICKNESS 36MM LEVEL TRANSMIT 3/4™ ANSI2500# RTJ * 2
MATERIAL
CASING(SHELL) STPT495 GASKET V#4405 OR EQ.
COVER(END PLATE) SM50B BOLT & NUT SCM3 & S45C
FLOAT
VALVE SEAT
VALVE PLUG
ROD(MECHANISM)
FLANGE SF50 * 825C
NOZZLE SF50
SUPPLY OF MANUFACTURER
SEAL OIL TRAP YES
LEVEL GAUGE YES *SEPARATE
MOUNTED TYPE
SPARE PARTS NO
TOOLS NO
TEST
HYDRO TEST PRESS. | YES 360 Kglem™2 G PERFORMANCE TEST NO
LEAK TEST PRESS. YES 240 Kg/em™2 G
TEST REPORT *REQ'D
WITNESS *MHI MATERAILS CERTIFICATE YES
NO. REQ'D
SERVICE GAS GASPRESS. | CUSTOMER | MF'S SERAIL
EQUIP, NO NO
K-301 (272BR) 2 H2+N2 225 Kg/lem™2 G V-328A/B -
Kglem™2 G
SEC. VIIT)

*A/ STRENGTH CALCULATION SHALL BE PER ASME NON-FIRE PRESS, VESEL FORMULA. FABRICATION

PROCEDURE SHALL BE PER MHI STANDARD & “ASME STAMP" 1S NOT NECESSARY >

| BOXING

DOMESTIC

EXPORT

| COATING

*PRIMARY

FINISH

90

et

2 R R RA A RA A RA ARG ARG A A RA ARG A A RA RARARA A RARARA A A RA AR A RA A RA A RA A RA PARARA A RA RARA A RARARA RA RARARARA RARARARA PARARARARARARARARARARARARARARARAR

L0020 20 2200 20 220 20 220 2280 2201 2220 20 2220 20 220 120 20 200 20 220 2020 000 80 10 200 2020 200 80 200 020 20 20 200 2020 2000 00 00 20 180 200 2600 2000 20 20 280 2000 0 260 2020 2000 801 220 220 20 200 20 2000 020 200 20 260 2201 2000 0 620 200 20 200 )1 200 20 200 IR 20 IR 2R



DG

7
50
20

I G G G R G G G G G 3 G G 3 I G G 3 R G G 3 I 9 ¢ 9 G G G G B G I G 3 ¢ G G 9 G G B 9 B G 9 ¢ G ¢ 49 I 9 G 9 B G G 9 B I G G 49 9 G G G G I B G G A GI GG
D¢ B¢ D B2 D2 D2 D D B¢ B B2 D2 B2 D2 e B2 B B2 D¢ B2 D Bl D2 B2 D2 D D2 B¢ B DY D2 D2 Bl Do B2 D2 B D2 B2 B2 DY D2 D2 B2 D2 Bl D2 B2 D2 DA D2 B2 D2 DA D2 D B DY B2 D B DO B2 D DY D2 D2 B2 DY B2 D2 D DO B D2 D DR B

e
=0
2.

=50
20

=0
2.
20

e
=0
2.
20

e
28
X
20

A5 5 5 U S A 15 5 5 5 B S A o 158 15t 5 5 A e et 3 v v B
ACCUMULATOR REV | DATE BY | REV_|DATE | BY |
DATA SHEET F 13/1274__|NY | C

G 14/1175 NY |D
B E
CUSTOMER : MCEC /IRAQ [ PLANT NAME : IRAQ EXP.
ORDER /ITEM 352434 , 674001 | SERVICE : GOV. OIL LINE CONTINUOUS
OPERATING CONDITION
LOCATION OUT DOOR INITIAL CHARGE GAS N2 GAS
FLUID JISK22.5NO. 1 OIL INITIAL CHARGE GAS 1.8 Kglem™2 G
PRESS. i
FLUID TEMP. 30-60 C
MAX. WORKING 5.5 Kg/em™2G =
PRESS
MIN WORKING PRESS. | 2.5 Kg/em™2 DESIGN CODE MF'R STANDARD
WORKING CAPACITY |96 L
SPECIFICATION
SIZE & TYPE MD 210-40 FLUID SIDE CONN. 2" ANSI150# RF
CHARGE GAS CONN. MF'S STANDARD
DESIGN TEMP. 70 C
CAPACITY 391
MATERIAL
BODY STH80
BLADDER NBR
SUPPLY OF MANUFACTURER
ACCUMULATOR YES
TOOLS YES (SPECIAL TOOLS
ONLY)
SPARE PARTS YES
GAS CHARGING TOOL | YES
TEST
HYDRO TEST PRESS. | YES 15 Kg/em™2 G WORKING CAP TEST YES
TEST REPORT *REQUIRED WITNESS *MHI
MATERIAL YES
CERTIFICATE
YES
NO. REQ'D
SERVICE NO.REQ. | DESIGN PRESS. | CUSTOMER EQUIP. MF'S
NO SERAIL NO
K-301 1 10 Kg/em™2 G V-329 - 535-0852-034
K-303 /K-401 1 - V-356 - -035
K-302 1 = V-342 . -036
-039(TOOLS)
| _BOXING | DOMESTIC EXPORT
| COATING | *PRIMARY FINISH

91
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A SIS 5t 5 5 SRS S 15 IS T S S S A 15 B 15 ST 1o 5 5 5 I 1 5 5 o S A TS 15 T8 15 A S A e B B 4

ACCUMULATOR FOR PLUNGER (HP 50) PUMP REV [ DATE BY REV | DATE | BY
DATA SHEET SUCTION (5] C

G 14/1775 NY D

B B
CUSTOMER : MCEC /IRAQ | PLANT NAME : IRAQ EXP.
ORDER /ITEM 352434 , 674001 | SERVICE: K-301 SYN. GAS CONTINUOUS

OPERATING CONDITION

LOCATION OUT DOOR INITIAL CHARGE GAS N2 GAS
FLUID JIS K22.5 NO. | OIL INITIAL CHARGE GAS 54 Kg/hem™2 G

FLUID TEMP. 30-60 C
MAX. WORKING | 8Kg/em™2G
PRESS
MIN WORKING PRESS. | Kg/em™2 G DESIGN CODE MF'R STANDARD
WORKING CAPACITY | L
SPECIFICATION

SIZE & TYPE

MD 210-1

FLUID SIDE CONN.

PS3/4 WITH SW CONN,
ADAPTOR

CHARGE GAS CONN.

MF'S STANDARD

DESIGN TEMP. 70 C
CAPACITY L
MATERIAL -
BODY S38C
BLADDER NBR e
SUPPLY OF MANUFACTURER SPARE PARTS (SEE 735-91643)
ACCUMULATOR YES
TOOLS YES (SPECIAL TOOLS
ONLY) -

SPARE PARTS

YES

GAS CHARGING TOOL

YES

TEST

HYDRO TEST PRESS.

TEST REPORT

MATERIAL
CERTIFICATE

YES 15 Kg/em"2 G WORKING CAP TEST YES
*REQUIRED WITNESS *MHI
YES

YES

NO.REQ

‘D

SERVICE NO.REQ. | DESIGN PRESS. | CUSTOMER EQUIP. MF'S
NO SERAIL NO
HP SO PUMP SUCTION 2 10 Kg/em™2 G V-330A/B - 535-0852-037
| BOXING | DOMESTIC EXPORT
| COATING | *PRIMARY FINISH

92
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A AT U A S A AU S AR IS 5 A A B RIBA A A S 3 AR S e
HYDRAULIC REV_| DATE BY |REV_| DATE |BY
DESURGER DATA 0 C
SHEET G 14/1/75 NY |D

H 21/4(75 TK |E
CUSTOMER : MCEC /IRAQ PLANT NAME : IRAQ EXP.
ORDER /ITEM 352434 , 674001 SERVICE : K-301 SYN. GAS CONTINUOUS
NO. OF REQUIRED 2 (TWO) (HP SO PUMP DISCH.)
CUST'S EQIP. NO. V-332A/B
ME’S SERIAL. NO. |
OPERATING CONDITION
FLUID JISK2213 NO. 1 OIL
(EQUIVALENT TO
SAEL0)
PRESSURE 236 Kg/em™2G
TEMPERATURE MAX. 60 C /MIN30C
FLOW RATE 201 L/Min
INITIAL CHARGE GAS | N2 GAS
CHARGE GAS PRESS. | 165Kg/em™2G
PULSTATION FREQ. 140-200 C/S
SPECIFICATION
DESIGN PRESS. 275 Kg/em™2G
DESIGN TEMP. 80C
TYPE 200 RI
INLET CONN. 1 %" ANSI2500# RTJ
OUTLET CONN. 1 %" ANSI2500# RTJ
NOTE: EQUIPMENT SHALL HAVE THE ENOUGH EFFIECT FOR ABSOBING PULSTAITIDN :
|
MATERIAL
BODY FORGED STEEL
BOOT NEOPLANE
FLANGE FORGED STEEL
“0" RING NEOPLANE
BOLT & NUT ALLOY STEEL &
FORGED STEEL
SUPPLY OF MANUFACTURER
DESURGER ASSEM. YES
TOOLS YES (SPECIAL ONLY)
SPARE PARTS YES
GAS CHARGING TOOL | YES
SPARE PARTS (SEE 735.91643)
BOOT
“0" RING
GASKET
TEST
HYDRO TEST PRESS. | YES 413 Kg/em™2 G
PERFORMANCE TEST | YES DAMPING EFFECT
TO PULSATION SHALL
BE CHECKED
TEST REPORT REQ'D =
[ BOXING | DOMESTIC EXPORT
| COATING _| *PRIMARY FINISH =

93
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IS S IS S IS S IS [ S 5 IS IS IS A A 9 15 I3 IS IS 15 IS IS LA 15 15 SIS 5 15 ISR 5 13
OIL FLITER NO. REQ. | CUSTOMER | SERAIL REV.| DATE | BY REV.| DATE | BY
DATA SHEET EQUP.NO. | NO.
(SEAL OIL) MAIN |1 F-307A - ] c

AUX._ |1 F-307B Z G D

TOTAL | 2 - B E
CUSTOMER. _ MCEC /IRAQ PLANT NAME : IRAQ EXP. .
ORDER /ITEM : 352434 , 674001 SERVICE: K-301 SYN. GAS CONTINUOUS

OPERATING CONDITION _(HP SEAL OIL
LOCATION *OUTDOOR SP.GR. AT INLET TEMP. | 087
FLUID J1S K2213 NO.1 OIL VIS AT INLET TEMP. 145 C5 AT C
INLET TEMP 45 C SOILD %
INLET PRESS. 236 Kgem2G
PRESS. LOSS. NOR._0.35 Kg/em™2G_AT 114 UM
MAX. 1.75 Kg/em™2G

CAPACITY NOR. 114 LM

DESIGN 201 LM

SPECIFICATION
SIZE &TYPE TD3-F INLET CONN. 27 ANSI2500 RT)
DESIGN PRESS. | 275 Kg/em2G OUTLET CONN. 27 ANSI2500 RTJ
DESIGN TEMP. 60 C VENT 4 PT FEMALE WITH PLUG
CORRO.ALLOW [ 16 MM DRAIN (INLET SIDE]_3/4PT FEMALE WITH PLUG
FILTRATION 10
MATERIAL
CASE 525C GASKET V#5508
TOP FLANGE 525C ELEMENT
BOLTS & NUTS SCM3, S45C (10_)UT8-CI
NOZZLE FLANGE _| S25C
NOZZLE PIPE STPT42-SCHXXS
BOTTOM PLATE 523C
SUPPLY OF MF/R (NOTE) SPARE PARTS (SEE 735.991643)
FILTER YES
FOUDATION NO
BOLT & NUT
SHIM NO
TOOLS NO
SPARE PARTS YES
TEST
HYDRO TEST PRESS| YES 413 Kg/em2G  BY OIL X RAY INSPECTION | YES 100%
LEAK TEST PRESS. | YES 275 Kgfem*2G STRESS RELEVE YES
TEST REPORT REQUIRED
WITNESS MHI MATERIAL CERF. | YES
BOXING DOMESTIC EXPORT
COATING *FRIMARY FINISH

COPPER & COPPER ALLOY SHALL NOT BE USED 535-0852-003

CUSTOMER'S SPEC. NO.

| DWG. NO. : 730-40315

MHI SPEC. NO.

| MF'R :
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6 I 16 I 16X o2 16 4 I 6 X 162 624 1624 162 o4 624 16 12X 6 X [ 16 X 1624 6.4 1624 6. 1624 1624 164 1624 1624 1624 16 X 164 6.4 I
OIL FLITER NO. REQ. | CUSTOMER | SERAIL REV.| DATE | BY | REV.| DATE | BY
DATA SHEET EQUP. NO. | NO.
(GOV. OIL) MAIN |1 F-308 - 0 c
AUX. - G D
TOTAL | 1 - B E
CUSTOMER: _ MCEC /IRAQ PLANT NAME : IRAQ EXP.
ORDER /ITEM : 352434 , 674001 SERVICE : K-301 SYN. GAS CONTINUOUS
OPERATING CONDITION
LOCATION *OUTDOOR SP.GR. AT INLET TEMP. | 0.87
FLUIL J1S K2213 NO.1 OIL VIS_ AT INLET TEMP. 145 _CS_AT_60 C
NLET TEMP 65 C SOILD %
NLET PRESS. 8 Kglom"2G
| PRESS. LOSS. NOR._ 0.3 Kglem"2
MAX. 0.5Kg/em 2
CAPACITY NOR._ 60 LIM
DESIGN 270 LM
SPECIFICATION
SIZE &TYPE INLET CONN. 37 ANSIIS0RF
DESIGN PRESS. 10 Kp/em™2G OUTLET CONN. 3" ANSI150 RF
DESIGN TEMP. 70 3 VENT % PT FEMALE WITH PLUG
CORRO. ALLOW 16 MM DRAIN({INLET SIDE)| 3/4PT FEMALE WITH PLUG
FILTRATION 100 MESH
MATERIAL
CASE STPG38 GASKET VHT500
TOP FLANGE S35C ELEMENT SUS304
BOLTS & NUTS §15C
NOZZLE FLANGE _| S25C
NOZZLE PIPE STPG38
BOTTOM PLATE | S25C
SUPPLY OF MF/R SPARE PARTS (SEE 735-91643)
FILTER YES
FOUDATION NO
BOLT & NUT
SHIM NO
TOOLS NO
SPARE PARTS YES
SAFETY VALVE NO
TEST
HYDRO TEST PRESS| YES 15 Kgem™2G  BY OIL X RAY INSPECTION | NO
LEAK. TEST PRESS. | NO Kg/em2G STRESS RELEVE __| NO
TEST REPORT, REQUIRED
WITNESS MHI MATERIAL CERF.__| NO
BOXING DOMESTIC EXPORT
COATING *PRIMARY FINISH
COPPER & COPPER ALLOY SHALL NOT BE USED 535-0852-007

CUSTOMER'S SPEC. NO.

[ DWG. NO. : 730-40315

| MHI_SPEC. NO.

| MF'R :
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OIL FLITER NO. REQ. | CUSTOMER | SERAIL REV.] DATE | BY | REV.| DATE | BY
DATA SHEET EQUP.NO. | NO.
(GOV. OIL) MAIN | 1 F-316 2 0 C
AUX. = G D
TOTAL | | 2 B E
CUSTOMER: _ MCEC /IRAQ PLANT NAME : IRAQ EXP.
ORDER /ITEM : 352434 , 674001 SERVICE : K-302 AIR CONTINUOUS
OPERATING CONDITION

LOCATION *OUTDOOR SP.GR. AT INLET TEMP, | 0.87

FLUID JIS K2213 NO.1 OIL VIS. AT INLET TEMP. 145 _CS AT 60 C

INLET TEMP 60_C SOILD %

INLET PRESS. 8 Kp/em™2G

PRESS. LOSS. NOR. 0.3 Kglem™2

MAX. _0.5Kg/cm"2
CAPACITY NOR. 220 LM
DESIGN 360 L/'M
SPECIFICATION

SIZE &TYPE INLET CONN. 3" ANSI150RF

DESIGN PRESS. 10 Kg/em™2G OUTLET CONN. 3" ANSII50 RF

DESIGN TEMP. 70 C VENT % PT FEMALE WITH PLUG
CORRO. ALLOW | 16 MM DRAIN{INLET SIDE) 3/4PT FEMALE WITH PLUG
FILTRATION 100 MESH

MATERIAL

CASE STPGIS GASKET V#1500

TOP FLANGE 25C ELEMENT SUS304

BOLTS & NUTS 25C

NOZZLE FLANGE | S25C

NOZZLE PIPE STPGIS

BOTTOM PLATE | S25C

SUPPLY OF MF/R SPARE PARTS (SEE 735-91643)

FILTER YES

FOUDATION NO

BOLT & NUT

SHIM NO

TOOLS NO

SPARE PARTS YES

SAFETY VALVE __| NO

TEST

HYDRO TEST PRESS] YES 15 Kgom2G  BY OIL X RAY INSPECTION | NO

LEAK. TEST PRESS, | NO Kg/em"2G STRESS RELEVE _ | NO
| TEST REPORT REQUIRED

WITNESS MHI MATERIAL CERF. | NO

BOXING DOMESTIC EXPORT
2 COATING *PRIMARY FINISH

COPPER & COPPER ALLOY SHALL NOT BE USED 535-0852-000
CUSTOMER'S SPEC. NO. [ DWG. NO. -

MHI SPEC. NO, | MF'R:
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OIL FLITER NO.REQ. | CUSTOMER | SERAIL REV.| DATE | BY | REV.| DATE | BY
DATA SHEET EQUP. NO NO.
(LUBE OIL) MAIN | 1 F-325A . 0 C
AUX. 1 F-325B - G D
TOTAL | 2 - B E
CUSTOMER: MCEC /[IRAQ PLANT NAME : IRAQ EXP.
ORDER /ITEM : 352434, 674001 SERVICE : K-303 & K-401 CONTINUOUS
OPERATING CONDITION
LOCATION *DUTDOOR SP.GR. AT INLET TEMP. | 0.87
FLUID JIS K2213 NO.1 OIL VIS. AT INLET TEMP. 145 CS AT 60 C
INLET TEMP 45 C SOILD %
INLET PRESS. 8 Kg/em™2G
PRESS. LOSS. NOR. _0.35 Kp/em™2G__ AT 626L/M
MAX. 1,75 Kg/em™2G
CAPACITY NOR. 626 L/M
DESIGN 677 LIM
SPECIFICATION
SIZE &TYPE 18D3-F INLET CONN. 37 ANSI150RF
DESIGN PRESS. 10 Kg/em™2G OUTLET CONN. 3" ANSI150 RF
DESIGN TEMP. 50 C VENT Y PT FEMALE WITH PLUG
CORRO. ALLOW 6 MM DRAIN(INLET SIDE) 3/4PT FEMALE WITH PLUG
FILTRATION 5 DRAIN (INLET SIDE) 3/4PT FEMALE WITH PLUG
MATERIAL
CASE SMal GASKET V#1500
TOP FLANGE S25C ELEMENT UT8-F9 (25 )
BOLTS & NUTS SCM3 , S45C
| NOZZLE FLANGE | 525C
NOZZLE PIPE STPGAR
BOTTOM PLATE SMA1
SUPPLY OF MF/R (NOTE) SPARE PARTS (SEE 735-91643)
FILTER YES
FOUNDATION NO
BOLT & NUT
SHIM NO
TOOLS NO
SPARE PARTS YES
SAFETY VALVE NO
TEST
HYDRO TEST PRESS| YES 15 Kgem™2G  BY OIL X RAY INSPECTION NO
LEAK. TEST PRESS. | NO Kg/em™2G STRESS RELEVE NO
TEST REPORT, REQUIRED
WITNESS MHI MATERIAL CERF. NO
BOXING DOMESTIC EXPORT
COATING TPRIMARY FINISH
COPPER & COPPER ALLOY SHALL NOT BE USED 535-0852-002
CUSTOMER'S SPEC. NO. [ DWG, NO. :
MHI_SPEC. NO. | MF'R:
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OIL FLITER NO. REQ. | CUSTOMER | SERAIL REV.] DATE | BY | REV.| DATE BY_|
DATA SHEET EQUP.NO. | NO.
(SEAL OIL) MAIN | 1 F-326A - 0 C
AUX. [ F-326B - G D
TOTAL | 2 - B E
CUSTOMER: _ MCEC /IRAQ PLANT NAME : IRAQ EXP.
ORDER /ITEM : 352434 , 674001 SERVICE : K-303 & K-401 CONTINUOUS
OPERATING CONDITION
LOCATION +*OUTDOOR. SP.GR. AT INLET TEMP. | 0.87
FLUID JISK2213 NO.1 OIL VIS_AT INLET TEMP. 145 CS AT 60_C
INLET TEMP 45 C SOILD %
INLET PRESS. 32 Kgem 20
PRESS. LOSS. NOR._ 0.35 Kg/em™2G__AT SIL/M
MAX. 175 Kgiem™2G
CAPACITY NOR,__ 51 L/M
DESIGN 102 L/M
SPECIFICATION
SIZE &TYPE 6D2-F INLET CONN. 1 1/2" ANSI300RE
DESIGN PRESS. 36 Keg/om2G OUTLET CONN. 1 172" ANST300RF
DESIGN TEMP. 60 C VENT Vi PT FEMALE WITH PLUG
CORRO. ALLOW 16 MM DRAIN{INLET SIDE) 3/4PT FEMALE WITH PLUG
FILTRATION 10
MATERIAL
CASE STPG38 GASKET VH596
TOP FLANGE $25C ELEMENT (10_) UTs-Cl
BOLTS & NUTS SCM3 , 845C
NOZZLE FLANGE | §25C
NOZZLE PIPE STPG38
BOTTOM PLATE S25C
SUPPLY OF MF/R SPARE PARTS (SEE 735-91643)
FILTER YES
FOUDATION NO
BOLT & NUT
SHIM NO
TOOLS NO
SPARE PARTS YES
SAFETY VALVE NO
TEST
HYDRO TEST PRESS YES 54 Ke/em™2G BY OIL X RAY INSPECTION YES 10%
LEAK. TEST PRESS. | NO 36 Kg/em”2G STRESS RELEVE YES
TEST REPORT REQUIRED
WITNESS MHI MATERIAL CERF. YES
BOXING DOMESTIC EXPORT
COATING *PRIMARY FINISH
COPPER & COPPER ALLOY SHALL NOT BE USED 535-0852-006
CUSTOMER'S SPEC. NO. [ DWG. NO.:
MHI SPEC. NO. | MFR:
98



OIL FLITER NO.REQ. | CUSTOMER | SERAIL REV.] DATE | BY | REV.| DATE | BY
DATA SHEET EQUP.NO. | NO.
(GOV. OIL) MAIN [ 1 F-327 - 0 C
AUX. - G D
TOTAL | 1 B E
CUSTOMER:  MCEC /IRAQ PLANT NAME : IRAQ EXP.
ORDER /ITEM : 352434, 674001 SERVICE . K-303 & K-401 CONTINUOUS
OPERATING CONDITION
LOCATION +*OUTDOOR SP.GR. AT INLET TEMP. | 0.87
FLUID 1§ K2213 NO.1 OIL VIS. AT INLET TEMP. 145 CS AT 60 C
INLET TEMP 60 C SOILD %
INLET PRESS, 3 Kefem™20
PRESS. LOSS. NOR. 0.3 Kplem™2
MAX._ 0.5 Kg/er™2
CAPACITY NOR. 120 LM
DESIGN 360 L/M
SPECIFICATION
SIZE &TYPE INLET CONN. 37 ANSIISORF
DESIGN PRESS. 10 Kg/em™2G OUTLET CONN. 3” ANSIISORF
DESIGN TEMP. 70 C VENT ¥, PT FEMALE WITH PLUG
CORRO. ALLOW 16 MM DRAIN(INLET SIDE) 3/4PT FEMALE WITH PLUG
FILTRATION 100 MESH
MATERIAL
CASE STPG38 GASKET V#1500
TOP FLANGE $25C ELEMENT SUS304
BOLTS & NUTS $25C
NOZZLE FLANGE. | 825C
NOZZLE PIPE STPG38
BOTTOM PLATE $35C
SUPPLY OF MF/R SPARE PARTS (SEE 735-91643)
FILTER YES
FOUDATIGN NO
BOLT & NUT
SHIM NO
TOOQLS NO
SPARE PARTS YES
SAFETY VALVE NO
TEST
HYDRO TEST PRESS[ YES 15 Kgem™2G  BY OIL X RAY INSPECTION NO
LEAK. TEST PRESS. | NO Kg/em™2G STRESS RELEVE NO
TEST REPORT REQUIRED
WITNESS MHI MATERIAL CERF. NO
BOXING DOMESTIC EXPORT
COATING *PRIMARY FINISH
COPPER & COPPER ALLOY SHALL NOT BE USED 533-0852-008
CUSTOMER'S SPEC. NO. [ DWG.NO,
MHI_SPEC. NO. | MPR:
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BY REV [ DATE | BY

TRANSFER l REV | DATE
BARRIER [5) C
DATA SHEET G 1411775 NY D
B E
CUSTOMER : MCEC /IRAQ [ PLANT NAME : IRAQ EXP.
ORDER ATEM_ 352434 , 67400! [SERVICE: K-303 & K-401 CONTINUOUS
OPERATING CONDITION
LOCATION OUT DOOR CORR. OR EROSION DUE
TO
FLUID JISK2213 NO. 1 OIL
FLUID TEMP. 45C ARRENGEMENT *VERTICAL
FLUID PRESS. 17.6/21 Kg/em™2G
WORKING CAPACITY (32 L DESIGN CODE
SPECIFICATION
SIZE & TYPE TB 39-30 TOP CONN. REFER LINE NO. 4547
DESIGN PRESS. 45 Kg/em™2 G BOTTOM CONN. REFER LINE NO. 45~47
DESIGN TEMP. 70 C
CAPACITY 38 L
MATERIAL
BODY STH67 “Q"RING NBR
BLADDER NBR FLANGE $25C
VALVE SEAT $25C
VALVE PLUG $35C
SUPPLY OF MANUFACTURER SPARE PARTS (SEE 735-91643)
TRANSFER BARRIER | YES
VENT PLUG YES
TOOLS YES (SPECIAL ONLY)
SPARE PARTS YES
TEST
THYDRO TEST PRESS. | YES STD Kg/em™2G PERFORMANCE TEST CHECK WORKING
(FOR BODY) CAPACITY
HYDRO TEST PRESS. | YES STD Kg/em*2 G WITNESS *MH]
= YESSTD =
= YESSTD = MATERIAL CERTIFICATE YES
STANDARD TYPE
TYPE DESIGN PRESS. | DESIGN TEMP. | CONNECTION HYDRO.TEST WORKING
(TOP & BOTTOM) PRESS. CAPACITY
TB39-30 | 45 Kglem™2 G 70C 2” ANSI 300# RF 68Kg/em™2 G 32L
NO. REQ'D
SERVICE NO. | TYPE SOLUTION GAS CUSTOMER MF'S
REQ. IN FLUID EQUIP. NO SERAIL NO
K-303 NG (IM7) 6 TB 39-30 CH4+C2H6 ¥-354A~F - 535-0852-001
K-401 NH3 (2M8$.5) 6 TB 39-30 NH3 V_414A~F 002
K-401 NH3 (2M 10.8) & TB 39-30 NH3 V- A15A~F 003
]
[ BOXING [ DOMESTIC EXPORT
| COATING | *PRIMARY FINISH j
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SEAL OIL TRAP REV | DATE BY |REV | DATE [BY
DATA SHEET F C
G NY D
B E
CUSTOMER : MCEC IRAQ [ PLANT NAME_: JRAQ EXP.
ORDER/ITEM 352434 , 674001 [ SERVICE ;. SOUR OIL DRAIN CONTINUQUS
OPERATING CONDITION
LOCATION OUT DOCR SP_GR. OF LIQUID 0.87
LIGUID JIS K2213 NO. 1 OIL VISCOSITY 147 CS AT INLET TEMP.
SOLID
LIQUID & GAS TEMP. | 60C CORR. OR ERR. DUE TO
FLOW 100 LIDAY ARRENGEMENT HORIZENTOL
DESIGN CODE MF'R STANDARD
SPECIFICATION
SIZE & TYPE TS-46 INLET CONN. %" PT FEMALE
DESIGN PRESS. 45 Kg/em™2 G VENT CONN. % PT FEMALE
DESIGN TEMP. 60 _C PUTLET CONN. %" PT FEMALE
MATERIAL
CASING SC49 GASKET V#567 OR EQ.
COVER $C49 BOLT & NUT SCM3 & S45C
FLOAT SUS304
VALVE SEAT SUS420 WITH STELLITE
VALVE PLUG SUS304
ROD SUS304
SUPPLY OF MANUFACTURER SPARE PARTS (SEE 735-91643)
SEAL OIL TRAP YES
LEVEL GAUAGE YES *DIRECT
MOUNTED TYPE
SPARE PARTS YES
TOOLS NO
TEST
HYDRO TEST PRESS. YES 60 Kg/em™2 G PERFORMANCE TEST YES AT 45 Kglem™2G
LEAK TEST PREES. YES 44 Kg/em*2 G
TEST REPORT *REQ'D
WITNESS *MHI MATERIAL CERTIFICATE YES
NO. REQ’D
SERVICE NO. [ GAS GAS PRESS. CUSTOMER MF'S
REQ. EQUIP. NO SERAIL NO
K-303 (IM7) 2 CH4+C2H6 | 21 Kg/lem™2 G V-355A/B - 535-0854-001
K-401 (2M8.5) 2 NH3 176 = V-416A/B - 002
K-401 (2M 10.8) 2 NH3 176 = V-417A/B - 003
| BOXING | DOMESTIC EXPORT
| COATING | *PRIMARY FINISH
101




FCCUMULATOR REV_| DATE BY |RKEV | DATE | BY |
DATA SHEET F 13/127714 | NY [ C
G 1411775 NY [D
B E
CUSTOMER ;. MCEC /IRAQ [ PLANT NAME : IRAQ EXP.
ORDER /ITEM 352434 , 674001 [ SERVICE: GOV. OIL LINE CONTINUOUS
QPERATING CONDITION
LOCATION OUT DOOR INITIAL CHARGE GAS [Nz _GAS
LIQUID JISK223NO. 1 OIL INITIAL CHARGE GAS 1.8 Kg/em™2 G
PRESS.
FLUID TEMP. 30~60 C
MAX. WORKING 5.5 Kg/em™2G
PRESS
MIN WORKING PRESS. | 2.5 Kglem™2 DESIGN CODE MF’R STANDARD
WORKING CAPACITY [ 96 L
SPECIFICATION
SIZE & TYPE MD 210-40 FLUID SIDE CONN. 2" ANSII50# RF
CHARGE GAS CONN, ~ MEF’S STANDARD 1
DESIGN TEMP. 70 C
CAPACITY 39L
MATERIAL
BODY STHS0
BLADDER NBR
SUPPLY OF MANUFACTURER
ACCUMULATOR YES
TOOLS YES (SPECIAL TOOLS
ONLY)
SPARE PARTS YES
GAS CHARGING TOOL | YES
TEST
HYDRO TEST PRESS. YES 15 Kgfem™2G WORKING CAP TEST YES
TEST REPORT *REQUIRED WITNESS *MHI
MATERIAL YES j\
CERTIFICATE
YES
NO. REQ'D
SERVICE NO.REQ. | DESIGNPRESS. | CUSTOMER EQUIP. MF'S
NO SERAIL NO
K-301 1 10 Kp/em™2 G V-329 - 535-0852-034
K-303 /K-401 1 = V-356 - 035 |
K-302 1 = V-342 - -036
= -039(7001,5)j
4‘
—
[ BOXING | DOMESTIC EXPORT
| "COATING | *PRIMARY FINISH j
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VESSEL AND REACTOR DATA SHEET
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Plot " 800.T,T .4y UNIT i Ttem No.
| Customer Y, 0.1, IRSL B 1. v-305,.
Ordor R service 15T, STAGE AT SEFARITCR
Location Indoor (O@ _No. Req'd N
| TP PEsrriish sy Bd Sheil 1D om, tongth TLTL gz pp,  me
Regukition — sgep SECT. VIIT DIV, |
Design Condition
Shell Side Jacl(e!/Coi(iidj _ i Weight ]
Fluid AR . | Empy: kg
Operaling Press. =z kg/em’G, mmigd kp/cm?G, mmHgA Full Water: kg
I Temp. =3 e ‘e Qperating : kg
Design Press. > . ka/em’G, meddoa kg/em?G, mmHgA
Vac. Design @,%‘ Mo, Yes Printing
Design Temp, pe) ‘c ‘e o, Yes
Hydro.Test Press, sz kg/em?G kg/cm:G
Pneum, Test Press, 3, kg/emG kg/emiG Insulaiion
Yolume Full m? +'Ne
Operating m? Hot mrrr]*
Retention Time Min. Cold mm
Rodiogroph G Yes. 9%, No, Yes % T
Stress Relief (NED Yes No, Yes Accassories
Corrosion Allow, mm fm Plartorm N
Materials Shell Ladder s
Head ) Sight Glass s
- Nozzle iy 8 TTPG 38 Agitator A
Flange =,
Gasker V¥ stne_pe £Q
inter. or Support }.3pq o= Tl fne T4 st
i s34y LIHE.
Remarks
W LirmTEy o Yok kw2 pr £4
famii e 908
Mark | @'TY | Size Rating Service Mork [ Q'TY | Size Rating Service
A= 4 L Pred o ’é‘ﬁ‘ GBS /5 AL ] it f-] 7ES _:i/,ﬁo" MAMHELE (WADAV T )
N-21 f | er® bd 445 oLTCE]
LS5 (& - f ok ouifE 7
wedl 2z (2% - 24 gnun (Sweqpes]
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ﬂ’t. MECCHDIGED BT o Tz
VEESEL AND RZACTOER UFT R SHEET
i lem MNe
? V- gos
: TSl bt e
4 [ ocalion Indoc ke ;
5 Type - i b
4 Reguiatian
7 Denon Coasion
8 Slc_!:‘ | Jocxet/Coil Sige
. bl
i o Prais ”
11 Tamp,
12 Duo; Press, t G em’G o mmeps
13 TVel Desgn i N, Yes ]
14 Detign Femp, * s e 1
15 m‘;l—yc;r;ﬂ nlj?eu_ I3 “prem G kg em’G | LINDER (MT
16 | Pneum_ iex! Press, i oz kSiCrG kg om'S | insuigtion
17 | Valume Foil ' w I [
Operaimg = I
Time Mk |
o ‘v 1 No.Yes < !
s Rehof - b No, Yes { ACCeszone: -
22 [_Corroson Aliow, f ElN mmo | mm Patform
23 Molerions Shei! G SUS Bl <eo B H Lacioer )
24 Head SIS 3G L €004 ! | Son' Goss !
25 Nozzie i : Agitarier |
2 Fropie S R 30 C<aol ! ‘
7 Gosiel _'L I
i F'IF o SEJD_D—DFE l T ‘F—_:*i‘riﬁﬁ -—.‘
2% l—
30 L; o B
kAl Remark.
32 i
|
Kating ] STV ] Size | Fsring B Service :
vt e 5o aEl 3 | i ! f B 7ﬁ____3
“ G | ! i H !
- | acam : 1 ! ; i
_ L LiCR Commn v . ‘ : f
v L EC Cawn O | :
LTI ASE : | ! ! :
i
id i :l’:h“%p /*L
45 ! A e Sl S
Iy = s — - {3 i
: Ty R T
a7 | oL : 7 aer | b (§;'
18 b o s peer wogne | ©
49 T 20l __: , :‘ :
o | Do 4’1 ~ —-—“T—_i 7
A 608 - ‘ﬂ'\\ Barser 7 N
52 /] e <R ZrcR, !
53 1 N
" J_‘_f;)\*
55 it
56 Lot | Reme
R I
57 b e
58 \“/
i N
60
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DATA SHEET

i [
_ fere '
Thecw

Planl _ JRAQR  EXPANSION __YREA _ tivir Hem No
Corlamer _ pr. 0./ 124G, N ¥-t03
Order i Servicr  MEDIUM PRESS. (RFA SHIN Foipes
Locotion Indoor No. keg'd / -
| }
\/3':27““ 1 Srgar GeAss" l
] —— _ZL-_E_
i +
. /
| '
; 5
| : 7 5
7%
} S I §
T S
__.__Z.W—_: |
i
;
| el
| ' .
LARD LEVEL
o ISECT £ N Sorw oprter NosELs
i
|
Remnrks, .
LM SUS, THE Stiw MOT BE Less Twaw 3T
2. WEEP MDLES  SHALL BE FROVIDED ow EXTERMAL SHELL TU [NEK FoR Leaxs
FROM LipeniGr WCTH A NIAPLE WITCH EXTENDS ZO™mmt BLYoND THE INSULRTION, -
A|
3. SIOHT guass MUST BE FLUSH MOUNTING PAD AND TRANSPARENT TYPE.
Mark Size Rating Service Mark | Qlty | Size Rating Service
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Sanee | pon SPRESS. SERNRATOD .

Location

v, lengih TET AELZD - '“T

1
2
3
4
H Tyne
R 6 | Regultion  osaqe T
?
8
s

Dresigp Conditror

1 suek S®e jeaneiiCoit Side Worht
, Flud . Lupga socm &_way co 4ps, Ematy : xz
N 10 | Operating Press. L £ 70g e G mmHeA kg/em’G, mmHga Full Warer [

3 < Qperohing : “G
L mHQA AG/em' G, mmbga

A 11 . Temp,
e 12 Design Fress.
g 12 Yuoc. Desige
> 14 | Desmn Tema,
N 15 | Hydro!Test Press, i KoremiG o emiG

No, Yes Fainting

< 3 Ne, Yoy o

A 16 | Preun, Test Pross. KGremt kg cm*G insuiarion
£ "7 | Volums Fult ' B e
[24~]] T e Goerabing L [ mr |
o9 . 19 [ hetemtion Time . M Cok e
= : 20 | Eodwgroph No. Yor A Mo, Yes 9
oA 4] Stress Reieh Ne, Yes - Nc. Yes - Accasscries

2 Carrosion Allow 1 - mm mm Fiartorm TES

2 23 Mhateriols Shell | SUE 3G L oot i{odger YE&s
>S9 24 Heoc P DS 30 L <co0f SiEnt Gioss

Na 2% Norzie
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| Regulotion

4
NI
TOWER{COLUMN ) DATA SHEET | _Dae
Check
,,,,,, FOOFb Nt _ pmy - ftem Mo
o MO _IFAR . T-Z202 o
A,gx_‘i’é-,igZ/L,, e Service COz /\’E&M«f/@qroﬁ“
o Indoar  Gudear ) P

L Codegs s m
VAL VE Tﬂﬁ) T)’PE

" Shell lenglh(Tl T. 1)4 t‘ér% mm, ‘Skirt Hl%

__Design. Condmun . Arr-ngemeni skgrch
z " : :

. Pross, Top/Bim. ! f-02 _ke/oniG gk, /t’f/-‘ﬁk TP e, rpn .
Des'n Press. ! - 0 -3E ‘& -3 gkg/cm’G,mngk‘ : i

. Temp. Top/Bim. Jﬁa 7/v7 e /VQTE i e
Des'n Temp. /75 "¢ Z 7RV R .

- Test Hydrb-/?neum S Lo WfemS boon ¥ pegg comdliSeeren
Radiograph % [ Stress Rehe\(.No ) 3 ¥ N .
Wind Load Zo,j— Koy 2] Seismic Costh: @ e T v Ty

TRAY PLATE SUSFd
| Materials _|_shell smepm %Hend SA S8 A ALE Sz
5 ' o STR$3R A SvPeap T ) WER &,
:JPPor Nozzle / AN YT TEE ) DOWMCommIER Cob,
Florge crgs 1:-f+ 5 Gasket \# oo oz
Skirt Fodc #
St SE~3P SEMP L840 SECTION
-~ FoT LTS pAE TRAY
Corr. Allow. €.5, 30 = mm ¥ 5 s 2 E : '
ré;..;@ o NTERKAL Zme(TOTAL) TROY FLoE  sysapa
VALVE Susaod
No ‘@ @,Cnld mm WEIR .8,
Shell kg toternal kg LOWNCOMPMEE  C.45.
Emply kg Operalion ko B LEw SeLTvew -
W 4r Sont - CERN SECTrops
Wt B WASHINNG SECTrON
tdvwd 2SS
AURTERIAL "
Internal Construction ALl PARTS  Susseg
Troy Type Bubble Cap, Sieve , & DEHSTER
E7
No.of Tray wosuits  TH~E gomi 3 swowees Yery ropE g2/ on €@
SENT LErn 1S~ o .28 7 MATERIHL.  SUS Fod
LEAW Yr g v s
Tray Spacing Maonhole £ mm . St SLATER1AL
st'“ﬁ.» o5 ToFr fo BoTTas SECTIoM SHALL BE
Other S35 mm EEp. SIS BSL L
Tray Sz ;qg (REFsr T ATTRCIED LinG. D
Yolve B z
Bolting Sus Fod 4. FROVIDED YORTEX BREAKER For
G LEAN SOUN OURET NOBElE.
cskel —_
Size Type & Mat'l £ ALl TBAES RNE DEMISTER .
Distributor Type Mat'l To8E REMOBBLE THROGGH |87
Redigtributor Type Mat'l MANHOLES.
Type yore gzs . Size 7' 7507 Matl S¢S 2o |
Sproy MNozzle Materiol
Type ~ Size Ne.
Lig. Hold up
2, ] P
A & S8 RF M ANHOLE
Q'ty | Size Rating Service | mark Q'ty | Size Rating Service
/ /é: A gpso.nt L RIH Soin mwer W0 | v | 4P lous®ep spps| REseay e
| 4 Serwiiin sory gumefllav-er | . | /AP 4 EDRA _conn
28 - LEAN_Spow oieiiEd 28| 2 |5 B ” proa KPS cosn
¢ a8 s ke | Aest Gpe ownaer ﬂ_,gg PRE s L _connt
- 28 lysitep o sp | o8, oo GRS _FEE. In-i8p) 2 38 ¥ L R ol
£ 325 e Tto so ke | Swear frore ops fee w2 |18 4 LR o
SO NN ¥ ) X 2 B N N ey B P NS PSSy S
21 s |28 4 LA 2o Sredvt kel Ny b (KEFAQx owresz ]
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VESSEL AND REACTOR DATA SHEET ... Dte. I E

. . Chock I
i Plont . /RAQ £ (SION fiem No.
o e A Tt eegore
3] Ordor Service (RER  REACIOR -
1 {Tloeotion 7 indeor e ~
s e T T 7o _mm. length 1010 20 oop” mm
4 Regulotion AsiE o -
4 Design Cendition
I i _Wsrhfruﬁsgai . jucka_l!_C_O__il__.'!id- Weight
v F YREA & CARBAMATE. . Emoty : ke
10} ¢ 4O, kG megn | kg/em’Gommbigh | Full Woater: ky
B Vird e Oparating ! ky
12 { 7E& L kaiomiG. ke g emiG, mmbgA T
¥ @&y — - "_ﬁl;_.ju Painting
14 [Ban Tama /95 i : e
15 __#_«y‘_i_rgw.j:rv Press. ko/em’G kg/em™G: UNDER _COaTin .
16 Prneum. Tasl Press, kg, em*G kg/em?G Insulation
17 { Volume Full m* No -

I Qpserating ! m® i mm
114 Releintion Time . - Min, Cold mm
20 [ Rodigrosh. T ne&- - % | Hevm % .
21 Sicots Relief Ne, Yo No, Yas Accossoring ]
22 | Corrosion Allow, (e 2. 5o oD,y mm am Plot Form YES .
23 | Material  Shel 7k 0 SYS 3064, . +oDIEIED. K 1arly Loddar YES,
4 Heod L6170 SUS 6 L, MDIFIED Liamety " Sgh Gl a0
25 Nozzle SUS Jtde. MODIFIED - Agilator NO.
26 Flange ESD P+ SYTREL rI0D]FIED |
27 _ Gasket ) . 1
28 fnter. or  Suppori S63 ﬂé‘_n MOBIEED . """\j‘
Fid ' f
0 ‘
at Remorks E
12 -
33 B
34 T
35 | Mark | Q'TY | Size Rolng Service ,M'i'tk_ g_TY_d _}ize Raling _ i
38 [ yep | 7] B9 cens “ago0 | weis _pouier - M=l o [ 5ee™ Man HOLE - i
Winzl £ | &8 « v | cor pmuer’ :
B |-z | | B \sens e | UmEA SoLW_ ouTeEl :
9 Lygll 5| Vab lourime - | TV Comw. . sec ary. vus |
A0 fALE| gt LD * T 71 Codn. - "
4 j
a : %
43
“d REMARKS
&5 t L WEEP HAES Syatt BE PROVIDED Ow EXTERNAL SHELL TB CHECK FpR  LEAKS FRAM [NTERNAL
40 LoviNG WITH A NIPPLE WNICH EXTENDS Zo mm BEYWWD THE INSULATION.
:: “ 2 3P MOLES SRALL BE PROVIDED FOR THERMOCOUPLES TO CHECK WTERNAL [INING TEMPERATURE .
a9 ©3, Al PARIS CONTACTING URER SOLUTION SHALL BE SUSIIGL MODIFIED LINING,
50
2; v @ ALY WELD DEPeSIT AMUST BE LIMITED TO THE MINITUM NECESSARY.
33 & AU REroVABLE INTERNALS SHALL PASS THEOUSH A 205 rianoce
:: « 8. PearFores B DUVIT SHALL LORIE ON REACTOR TOR.
56 '
57
:: Cn THE Nommeal THICKNESS FoR SUSIUL MOD. LINMG SHAL NOT- 8E IES THAN S,
60 L P N MECRANICAL  CALEuLATION SIAINLESS THK fore LiNing &ND DisRLAy SKALL 8¢ CONSIDERED
&) AS  (ORROS[ON ALLOWANCE ONLY,
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el 3
R g
o3 ANNEX NO.3 5
%%  Piping and Fittings =S
X2 .. . . T . . . =%
o 1-The piping and Fittings required for the rehabilitation are listed in the following B2
85  attachments =S
33 2- The bidder shall take in consideration that there is nothing available at the site 2
33 for Urea Unit shall estimate the piping and Fittings for Unit. =S
S 3- All piping and fittings for the new packages such as R/O unit, Instrument Air %
A - - - - - (77
% package, Nitrogen generation unit, etc shall be included in these packages. g3
24~} - - - 2o
e 4- The scope of supply in the attached tables are concerning the followings: =8
% 4-1 Piping &8
g3 4-2  Fittings S
3 4-3  Studs, Bolts & Nuts &
53 4-4  Ammonia valves 82
&3 4-5  Urea valves 2
o 4-6  Polisher Piping 22
> 4-7  Safety valves g8
[24~] - - . e
22 4-8  Expansion joints =Y
DA . g
g3 4-9  Spring hungers =2
33 4-10 Boiler valves =8
g3 4-11 Dematerialized water piping RS
33 4-12 Steam traps =S
S8 4-13 Gaskets B2
52 113 £
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SIZE MAT

3/8” STPG38-SCH80 23
1/2” STPG38-SCH80 1462
1/2” SGP-3.2MM 79
1/2” SUS304-SCH40 347
1/2” STPT38-SCH80 117
1/2” SGP GALV.-2.8MM 202
1/2” SUS304TP-SCH160 30.20
1/2” STPT42-SCH160 110.90
1/2” STPT42-SCH80 70
1/2” STPA12-SCH80 30
1/2” SUS304-SCH80 20
3/4” STPG38-SCH80 2129
3/4” SUS304-SCH40 467
3/4” SUS304-SCH80 50
3/4” FCMB GALV. 24
3/4” SGP-2.3MM 140
3/4” STPA12-SCH80 190
3/4” STPT42-SCH160 56.5
3/4” SUS304TP-SCH160 10.40
3/4” SGP-2.8MM 95
3/4” SGP-2.8MM/TYPE WELDED | 750
3/4” SGP GALV.-2.8MM/CLASS 160
NO.BA1l
3/4” STPT38-SCH80 350
1” STPG38-SCH40 22

1” SGP-3.2MM 785
1” STPG38-SCH80 1796
1” SUS304-SCH40 128
1” STPT38-SCH80 246
1” STPA12-SCH80 69

1” STPT38-SCH100 4

1” SUS304TP-3.5MM 14

1” SUS304TP-SCH160 13.75
1” SUS304TP-SCH80 12.80
1” STPT42-SCH160 198
1” SUS304TP-SCH60 78

1” STPL 39-S-SCH80 189.5
1” STPT42-SCH80 30
11/2” | STPG38-SCH40 739
11/2” | STPG38-SCH120 12
11/2” | SGP-3.5MM 1111

114
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SUS304TP-SCH160

SUS304TP-SCH10S

STPG38-SCH80

STPT42-SCH160

11/2”

SUS304TP-XXS

11/2”

SUS304TP-SCH20S

11/2”

SUS304TP-SCH60

11/2”

STPA24-S-21MM

11/2”

STPL 39-SCH80

11/2”

STPT38-SCH80

170

11/2”

STPL 39-SCH40

48.5

21’

STPG38-SCHA40

1313

21’

STPG38-SCH80

150

21’

SGP-3.8MM

584

21’

SUS304-3.5MM

21’

SUS304L-3.5MM

25

STPT38-SCH40

69

STPA12-SCH80

70

SGP GALV.-3.5MM

34

STPT38-SCH80

106

STPT42-SCH160

27

SUS304TP-SCH160

72

SUS304TP-SCH80

40

NIMNININININININ

SUS304TP-SCH10S

114.8

N

STPT42-XXS

20

21’

SUS304TP-XXS

30

21’

SUS304TP-SCH20S

20

21’

STPL 39-S-SCH40

155

21’

HITEN 55-S-7TMM

40

21’

HITEN 55-5-20MM

21’

SUS304-3SMM

60

21’

AS-2-TMM

57

21/2”

STPG38-SCH80

15

21/2”

STPG38-SCHA40

108

21/2”

SUS304-3SMM

12

21/2”

STPL 39-S-SCH40

16

31’

STPG38-SCH40

1207

SGP-4.2MM

97

SUS304-4MM

SUS304L-4MM

27

SUS304-3MM

218

3
3
31’
3
3

AS-2-6.5MM

10
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STPT38-SCH40

SUS304TP-SCH160

STPT42-XXS

HITEN 55-S-8.5MM

HITEN 55-S5-9.5MM

STPL 39-S-SCH40

SGP GALV./CLASS NO. BA4

STPG38-SCH80

STPT38-SCH80

STPA12-SCHA40

100

STPT38-SCH40

134

STPG38-SCHA40

857

STPA12-S-SCH80

85

SGP-4.5MM

478

SUS304L-3MM

25

SUS304TP-3.5MM

69

SUS304TP-SCH10S

15

STPL 39-S-SCH40

391

STPG38-SCH60

3.6

STPG38-SCH40

695

STPT38-S-SCH120

97

SUS304L-5MM

48

SUS304-3.5MM

70

SGP-5MM

237

SUS304-15MM

25

AS-2-10.5MM

120

STPG38-SCH80

10

SUS304-7TMM

10

61’

STPT38-SCH40

28

61’

HITEN 55-5-16.5MM

61’

STPA24-S-21MM

26

61’

STPL39-S-SCH40

109

61’

STPG38-SCH120

15

61’

AS-5-16.5MM

58

61’

SGP GALV. -C/S-6MM

380

61’

STPA12-SCH80

68

SGP-5.8MM

396

81’

STPA12-S-SCH20

45

STPG38-SCH40

469

STPT38-SCH40

212

SUS304L-4MM

15

SUS304L-6.5MM

10

SUS304L-3.5MM

10
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SUS304-6.5MM

AS-2-21.5MM

SUS304-4MM

STPG38-SCH20

STPL39-S-SCHZ20

42.6

STPT38-SCH80

30.5

STPT38-SCH120

15

STPG38-SCHA40

360

SGP-6.6MM

120

STPG38-SCH120

10

SUS304-4AMM

415

SUS304L-4.5MM

10

SUS304L-4MM

15

AS-2-25.5MM

70

STPA12-SCHA40

15

STPT38-SCHA40

STPG38-SCH20

149

HITEN 55-5-25.5MM

26

STPA24-S-33.6MM

12.8

STPT38-SCH120

30.5

STPG38-SCH80

45

STPA12-14MM

50

STPA24-S-SCH80

15

STPA12-SCH20

25.5

STPA24-5-39.5MM

15

SGP-6.9MM

197

STPG38-SCHA40

216

SUS304L-6.5MM

10

STPA12-16MM

50

STPT38-SCH40

60

STPG38-SCH20

92

AS-2-30MM

30.5

STPA24-5-39.5MM

12

HITEN 55-5-30MM

15

STPG38-SCH20

25

SGP-7.9MM

114

STPG38-SCH40

212

SUS304L-8MM

11

SUS304L-4.5MM

30

SUS304-4.5MM

10

STPG38-SCH20

30

STPL39-S-SCH40

19
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STPA12-20MM

SM41B-9.5MM

SM41B-7.9MM

SUS304L-6.5MM

SM41B-9MM

SUS304L-9MM

SUS304L-6MM

SUS304-6MM

STPY41-7.9MM

STPA12-9.5MM

SM41B-6MM

27.5

SM41B-11.21MM

97

SGP-7.9MM

SM41B-12MM

40

SUS304L-9MM

56

SM41B-7.9MM

40

SUS304L-6MM

STPG38-7.9MM

20

SM41B-6MM

65

STPA12-22.5MM

37

STPT41-7.9MM

16.5

STPA12-10MM

43

SGP-7.9MM

46

SM41B-12MM

STPG38-SCH20

SM41B-6MM

21.5

STPY41-7.9MM

87.5

SGP-7.9MM

36

SUS304-6MM

SM41B-7.9MM

10

SM41B-7MM

22

STPY41-6MM

30

SUS304-6MM

10

SM41B-7.9MM

82

SM41B-8MM

STPY41-7.9MM

15

SM41B-11MM

45
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R
QTY
100

130
120
3

30
25
2

290

20
30
40

15

12
8

R
MAT

28
TU37-0-2.3MM
A33-4.85MM
A33-5.08MM

C/S-A33-3.91MM

TU37-0-2.9MM
A213 GR T22

TU37-0-3.2MM

C/S-API-SL A33-
5.16MM

TU37-0-2.9MM

TU37-0-3.2MM

TU37-0-3.6MM

12.7MM

C/S-TU37-0-6.3MM | 40

32MM
40MM

50.8MM

80MM

100MM

165.2MM | A106 GRA
216.3MM | A106GRA
216.3MM | A335 GR P22-

250MM

DN
o

e
O
&9

~oa
29
~oa

o9
O
29

o
9
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A A ) e e A A A S
QTY

S

ITEM SIZE MAT

(INCH)

ELBOW/90LR 2
3/8 STPG38-SCH80

ELBOW Yo STPT38-SCH80

ELBOW/90LR Yo SGP-2.8MM

117
ELBOW/90LR Yo STPG38-SCH80

26
ELBOW/90LR Yo FCMB-2.8MM

24
ELBOW/90SR Yo STPG38-SCH80-SW

ELBOW/90SR 23
Yo STPT42-SCH80-BW

ELBOW/90SR 6
Yo SUS304TP-SCH160-BW

ELBOW/90SR 18
Yo SUS304TP-SCH40-SW

ELBOW/90LR 23
Yo STPT42-SCH160-BW

ELBOW/45LR 14
Yo STPG38-SCH80

ELBOW/90LR 208
Yo S25C-SCH80-SW-FORGED

12
ELBOW/90LR Yo STPA12-ACHS80

16
ELBOW/90LR Yo STPT38-SCH80

32
ELBOW/90LR Yo SUS304-SCH80

51
ELBOW/90LR Ya STPG38-SCH80

11
ELBOW/90LR Ya STPG38-SCH40

47
ELBOW/90LR Ya SUS304-SCH40

12
ELBOW/90LR Ya SUS304-SCH80

137

ELBOW/90LR Ya FCMB GALV.-2.8MM
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ELBOW/90LR

b4 b b, o (1 [ [ 15 [ (B (B [ B (5 (B 15 5 (5 (3

ELBOW/90LR

A182LF-SCH80

ELBOW/90LR

S25C-SW-SCH160

ELBOW/90LR

Y

FCMB-2.8MM-SCR'D

85

ELBOW/90LR

Y

A182F1-SCH80-SW-FORGED

33

ELBOW/90LR

Y

S25C-SCH80-SW-FORGED

40

ELBOW/90LR

E7)

FCMB-JIS10K-SCR'D

45

ELBOW/90LR

E7)

STPA12-SCH80

10

ELBOW/90LR

%a

F11-SCH80

20

ELBOW/45

%

S25C-SCH80

ELBOW

STPT42-SCH80

ELBOW

STPT38-SCH80

ELBOW/90LR

SUS304-SCH40

20

ELBOW/90LR

S25C-SCH80

230

ELBOW/90LR

A182LF-SCH80

ELBOW/90LR

S25C-SCH160-BW

77

ELBOW/90LR

STPG38-SCH40-SW

68

ELBOW/90LR

A350LF1-SCH80

17

ELBOW/90LR

SGP-3.2MM

45

ELBOW/90LR

STPG38-SCH80

75

ELBOW/90LR

FCMB-3.2MM-SCR'D

66

ELBOW/90LR

S25C-SCH80-SW-FORGED

12

ELBOW/90LR

11/2

STPG38-SCH80

28
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ELBOW/90LR

STPGS8 SCH4O

ELBOW/90LR

STPG38-SCH120

ELBOW/90LR

SUS304L-3MM

ELBOW/90LR

SGP-3.5MM

110

ELBOW/90LR

11/2

STPT38-SCH40

36

ELBOW/90LR

11/2

FCMB-GALV.

12

ELBOW/90LR

11/2

SUS304TP-SCH40

13

ELBOW/90LR

11/2

SUS304TP-SCH160-BW

ELBOW/90LR

11/2

S25C-SCH160-SW

ELBOW/90LR

11/2

STPT38-SCH80

36

ELBOW/90LR

11/2

STPT42-SCH160-BW

14

ELBOW/90LR

11/2

STPA24-S-21MM

ELBOW/90LR

11/2

A350LF-SCH40

23

ELBOW/90LR

11/2

STPL39-S-SCH20

12

ELBOW/90LR

11/2

FCMB-3.5MM-SCR'D

45

ELBOW/90LR

11/2

STPL39-SCH40

ELBOW/90LR

SGP-3.8MM

112

ELBOW/90LR

SUS304L-3.5MM

ELBOW/90LR

STPA12-SCH80

34

ELBOW/90LR

STPT38-SCH40

89

ELBOW/90LR

STPG38-SCH40

222

ELBOW/90LR

FCMB-GALV.

ELBOW

STPT38-SCH80-BW

29
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ELBOW/90LR

STPT42 SCH16O BW

ELBOW/90LR

SUS304TP-SCH160

ELBOW/90LR

SUS304TP-SCH105

ELBOW/90LR

STPL39-S-SCH40

ELBOW/90LR

HITEN 55-S-7MM

23

ELBOW/90LR

HITEN 55-S-20MM

10

ELBOW/90LR

SUS304-3MM-BW-WELDED

18

ELBOW/90LR

AS-2-TMM-BW-SEAMLESS

10

ELBOW

21/2

STPG38-SCHA40

ELBOW

21/2

SUS304-3MM

ELBOW/90LR

STPG38-SCH40

ELBOW/90LR

SUS304-4MM

ELBOW/90LR

SUS304-3.5MM

ELBOW/90LR

SGP-4.2MM

45

ELBOW/90LR

SUS304-3MM

30

ELBOW/90LR

AS-2-6.5MM

ELBOW/90LR

SUS304-SCH10

ELBOW/90LR

STPT38-SCH40

10

ELBOW/90LR

SUS304TP-SCH160

12

ELBOW

SUS304TP-SCH105

11

ELBOW/90LR

HITEN 55-S-8.5MM

ELBOW/45LR

HITEN 55-S-2.5MM

ELBOW/90LR

HITEN 55-S-9.5MM
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ELBOW/90LR

STPL39 S SCH4O

ELBOW/90LR

STPT38-SCH40-BW-

SEAMLESS

ELBOW/90LR

SUS304-3MM-BW-WELDED

ELBOW/90LR

STPG38-SCH40

ELBOW/90LR

STPA12-SCH80

ELBOW

STPG38-SCH80

ELBOW/90LR

SUS304L-3MM

ELBOWY/45

STPG38-SCH40

ELBOWY/45

STPT38-SCH40

ELBOW/90LR

STPT38-SCH40

30

ELBOW/90LR

SGP-4.5MM

80

ELBOW/90LR

STPG38-SCH40

189

ELBOW/90LR

SUS304TP-SCH105-BW

ELBOW/90LR

STPL39-S-SCH40

45

ELBOWI/45LR

SGP-4.5MM-BW

10

ELBOW/90LR

STPL39-SCH40-BW-

SEAMLESS

ELBOW/90

STPA12-SCH80

20

ELBOW/90LR

SUS304L-3.5MM

ELBOW/90LR

STPG38-SCH40

140

ELBOW/45LR

STPG38-SCH40

ELBOW/90LR

SUS304-3.5MM

15

ELBOW/90LR

SUS304-15MM

12
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ELBOW/90LR

STPG38-SCH80

ELBOW/90LR

SGP-5MM

ELBOW/90LR

STPL39-SCH40

10

ELBOW/90LR

STPT38-SCH120

35

ELBOW/90LR

STPA24-S-21MM

ELBOW/90LR

STPT38-SCH40-BW-
SEAMLESS

17

ELBOW/90LR

STPT38-SCH120-SEAMLESS

ELBOW/90LR

AS-2-16.5MM-BW-
SEAMLESS

18

ELBOWI/45LR

SGP-5MM-BW

ELBOW/90LR

STPA12-SCH80-BW-
SEAMLESS

ELBOW/90LR

SUS304L-5MM-BW-WELDED

ELBOW/90LR

STPG38-SCHA40

135

ELBOW/45

STPG38-SCH40

21

ELBOW/90LR

SUS304L-4MM

ELBOW/90LR

SUS304L-6.5MM

ELBOW/90LR

SGP-5.8MM

54

ELBOW/90LR

SUS304-6.5MM

ELBOW/90LR

STPT38-SCH40

15

ELBOW/90LR

STPA12-SCH20

35

ELBOW/90LR

STPA12-SCH80

21
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28

ELBOW/90LR

STPGS8 SCH80

ELBOW/90LR

AS-2-21.5MM

ELBOW/90LR

STPG38-SCH20-BW

ELBOW/45LR

SGP-5.8MM

ELBOW/90LR

STPL39-SCH20

ELBOW/90LR

STPT38-SCH120-BW-
SEAMLESS

ELBOW/90LR

SS41-5.8MM-BW

ELBOWY/45

10

SUS304L-4MM

ELBOW/90LR

10

SUS304-4MM

55

ELBOW/90LR

10

STPG38-SCH40

194

ELBOW/45LR

10

STPG38-SCH40

ELBOW/90LR

10

STPA24-SCH80

ELBOW/90LR

10

SGP-6.6MM

ELBOW/90LR

10

STPT38-SCH120

ELBOW/90LR

10

AS-2-25.5MM

16

ELBOW/90LR

10

STPA12-SCH80-14MM

10

ELBOW/90LR

10

STPT38-SCH40

ELBOW/90LR

10

STPG38-SCH20-BW

20

ELBOW/90LR

10

STPA24-33.6MM

ELBOW/90LR

10

HITEN55-S-25.5MM

14

ELBOW/45LR

10

HITEN55-S-25.5MM

ELBOW/90LR

10

STPG38-SCH80-BW-
SEAMLESS

BB R R BB BB B R B BB BB BB BB BB e R B B BB BB R B B BB B e BB BB e B e BB BB e BB B BB B B e B B BB BB BB BB B BerBe B R
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ELBOW/45LR

STPG38 SCH20 WELDED

ELBOW/90LR

STPA12-SCH20-BW-
SEAMLESS

ELBOW/90LR

10

STPA12-39.5MM

ELBOWI/45LR

10

STPA12-39.5MM

ELBOW/90LR

12

SUS304L-6.5MM

ELBOW/90LR

12

STPG38-SCHA40

53

ELBOWI/45LR

12

STPG38-SCH40

ELBOW/90LR

12

SGP-6.9MM

29

ELBOWI/45LR

12

SGP-6.9MM

ELBOW/90LR

12

STPA12-16MM-BW-
SEAMLESS

ELBOW/90LR

12

STPG38-SCH20-BW-
WELDED

ELBOW/90LR

12

AS-2-30MM-SEAMLESS

ELBOW/90LR

12

STPA12-39.5MM

ELBOW/90LR

12

HITEN55-S-30MM-BW

ELBOWI/45LR

12

HITEN55-S-30MM-BW

ELBOW/90LR

14

SUS304L-8MM

ELBOW/90LR

14

SUS304L-4.5MM

ELBOW/45LR

14

SUS304L-4.5MM

ELBOW/90LR

14

STPG38-SCH40

ELBOW/45

14

STPG38-SCH40

ELBOW/90LR

14

SUS304-4.5MM
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ELBOW/90LR

STPG38-SCH20

ELBOW/90LR

STPL39-SCH40

ELBOW/90LR

16

SM41B-9.5MM

10

ELBOW/45

16

SM41B-9.5MM

ELBOW/90LR

16

SM41B-7.9MM

13

ELBOWI/45LR

16

SUS304L-6MM

ELBOW/90LR

16

SUS304-6MM

ELBOW/45

16

SUS304-6MM

ELBOW/90LR

16

SM41B-25MM

ELBOW/90LR

16

STPT12-8MM

ELBOW/90LR

16

SM41B-28MM

ELBOW/90LR

16

SM41B-6MM

ELBOWY/45

16

SM41B-6MM

ELBOW/90LR

16

STPA12-9.5MM

ELBOW/90LR

16

SGP-7.9MM

ELBOW/90LR

16

SM41B-6MM-BW-WELDED

ELBOW/90LR

16

SS41-7.9MM-BW

ELBOW/45LR

16

SM41B-6MM-BW-WELDED

ELBOW/90LR

18

SM41B-12MM

ELBOWY/45

18

SM41B-12MM

ELBOW/90LR

18

SUS304L-9MM

12

ELBOW/45LR

18

SM41B-6MM

BB R R BB BB B R B BB BB BB BB BB e R B B BB BB R B B BB B e BB BB e B e BB BB e BB B BB B B e B B BB BB BB BB B BerBe B R
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ELBOW/90LR
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ELBOW/90LR

SM41B-28MM

ELBOW/90LR

SM41B-12.5MM

ELBOW/90LR

18

SM41B-11.1MM

ELBOW/90LR

18

SS41-7.9MM

ELBOW/90LR

18

STPG38-SCH40

ELBOW/90LR

18

SM41B-6MM

ELBOWY/45

18

SM41B-11.1MM

ELBOW/90LR

18

STPA12-22.5MM-BW-
SEAMLESS

ELBOW/90LR

20

SM41B-12MM

ELBOW

20

STPA12-10MM

16

ELBOW/90LR

20

SGP-7.9MM

13

ELBOW/90LR

20

SM41B-6MM-BW-WELDED

ELBOW/90LR

20

SS41-7.9MM-BW

13

ELBOW/90LR

24

SGP-7.9MM

ELBOW/90LR

24

SM41B-7MM-BW-WELDED

ELBOW/90LR

30

SM41B-7.9MM

ELBOW/90LR

30

SM41B-6MM

ELBOW/90LR

36

SM41B-8MM

ELBOW/45

36

STPY41-7.9MM

ELBOW/90LR

48

SM41B-11MM

ELBOW

32

A33

30

BB R R BB BB B R B BB BB BB BB BB e R B B BB BB R B B BB B e BB BB e B e BB BB e BB B BB B B e B B BB BB BB BB B BerBe B R
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ELBOW 50 C/S-A33

ELBOW 50 TU37-A

ELBOW 65 C/S-API-SL-A33

ELBOW 65 C/S-API-SL-A33

ELBOW 65 TU37-A

ELBOW 80 TU37-A

ELBOW 80 TU37-A

10

ELBOW 100 TU37-A

12

ELBOW/90LR 165.2 A106-GRA

ELBOW/90LR 216.3 A106-GRA

ELBOW/90LR 216.3 A335-GR-P22

ELBOW 250 TU37-A

QTY
ITEM SIZE MAT

(INCH)

10

TEE

10*10*4

TU37-A

TEE

10*10*10

TU37-A

TEE

8*10*10

TU37-A

TEE

8*8*6

TU37-A

10

TEE

6*6*4

TU37-A

12

TEE

4%4%2

TU37-A

14

TEE

12*12*10

TU37-A

TEE

12*12*8

TU37-A
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216MM*16

A106 GRA 12 7*1

6*6

STPT38-SCH120

20

6*4

STPT38-SCH120

10

TEE

3/4*3/4

A182F1-SCH80

TEE

3/4*3/4

F11-SCH80

TEE

4*4

STPA12-SCH80

TEE

1*1/2

FCMB

TEE

8*8

STPT38-SCH40

TEE

12*12

STPA12-16MM

TEE

12*8

STPA12-SCH80

TEE

8*8

STPA12-SCH80

TEE

4*4

STPA12-SCH80

TEE

8*6

STPT38-SCH120

TEE

8*8

STPG38-SCH20

TEE

12*12

STPG38-SCH20

TEE

8*4

SGP-5MM

TEE

3/4*3/4

SUS304-SCH80

TEE

1/2

SUS304-SCH40

TEE

1/2

STPG38-SCH80

31

TEE

1/2*3/4

FCMB GALV.

TEE

1/2

S25C-SCH80-SW

13

TEE

3/4

SUS304-SCH40

19

TEE

3/4

FCMB GALV.-2.8MM
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STPG38-SCH80

3/4*1/2

STPG38-SCH80

3/4

S25C-SCH80

TEE

3/4

A182LF-SW-SCH80

TEE

3/4*1/2

SUS304TP-SCH105-SW

TEE

3/4

SGP-2.8MM

TEE

3/4

S25C-SCH80-SW-
FORGED

TEE

3/4*3

SGP-4.2MM-BW

21

TEE

3/4*1/2

FCMB GALV.-SCR’D

TEE

1

STPG38-SCH80

29

TEE

1*1/2

STPG38-SCH80

TEE

1*1/2

STPG38-SCH40

TEE

SGP-3.2MM

11

TEE

1*3/4

S25C-SCH80

TEE

S25C-SW-SCH80

15

TEE

1*2

STPT38-BW-SCH40

TEE

1

FCMB-3.2MM

TEE

1*2

FCMB GALV.-3.8MM

TEE

1*1/2

S25C-SCH80-SW

TEE

1*1 1/2

STPG38-SCH40-BW

TEE

1*3/4

STPG38-SCHA40

TEE

1

STPL39-SCH80
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TEE 1*3/8 STPG38-SCH80

TEE 1*3/4 STPG38-SCH80

TEE 1*3/4 SGP-3.2MM

TEE 2 STPG38-SCH80

45
TEE 2 STPG38-SCH40

TEE 2*1 SGP-3.8MM

17
TEE 2*1 1/2 STPG38-SCH40

13
TEE 2*1 STPG38-SCH40

TEE 2 SUS304L-3.5MM

12
TEE 2*2 STPT38-SCH40

TEE 2*1 STPT38-SCH40

16
TEE 2*1 1/2 SGP-3.8MM

TEE 2*3/4 FCMBGALV. -3.8MM

TEE 2| SUS304TP-SCH160-BW

TEE 2| SUS304TP-SCH80-BW

TEE 2| SUS304TP-SCH105-BW

TEE 2*3/4 STPG38-SCH40-BW

TEE 2 STPL39-SCH40

TEE 2*1/2 STPL39-SCH80

TEE 2*1 STPG38-SCH80

TEE 2*2*1 STPG38-SCH40

11
TEE 2*2*1 SGP-3.8MM-BW

133

pateteteteatetatatatatatatatatagatetatatata ittt RatRR R R R BB R R R R R BB BB B R R BB BB R BB BB e BB BB R BB B R
oSl e et s TeTeloehothotho st sl s RslecToeketl s lepslesleloskoth s sleloshotl sl s sleloehetloshssleslopsleslielekoth st esTelosketl skl R el o



28

STPG38-SCH40

SUS304L-3MM

TEE

11/2*1

STPG38-SCH40

TEE

11/2*1

SGP-3.5MM

TEE

11/2*1

STPT38-SCH40

TEE

11/2*3

FCMB GALV.

TEE

11/2*1

FCMB GALV.-3.5MM

TEE

11/2

SUS304TP-SCH105-BW

TEE

11/2*3

SUS304TP-SCH105-BW

TEE

11/2*3

STPG38-SCH80

TEE

11/2

FCMB GALV.-3.5MM-
SCR’'D

10

TEE

11/2*1

FCMB-3.5MM-SCR’'D

TEE

2 1/2*2

STPL39-S-SCH40

10

TEE

2 1/2*3

STPG38-SCH80

10

TEE

3

STPG38-SCH40

57

TEE

3*2

STPG38-SCHA40

32

TEE

3*1 1/2

STPG38-SCHA40

TEE

3*2 1/2

STPG38-SCHA40

22

TEE

3

STPT38-BW-SCH40

11

TEE

3*2

STPT38-SCH40

TEE

SUS304TP-SCH160

BB R R BB BB B R B BB BB BB BB BB e R B B BB BB R B B BB B e BB BB e B e BB BB e BB B BB B B e B B BB BB BB BB B BerBe B R
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SGP-4.2MM

STPG38-SCH40

TEE

SGP GALV.-4.2MM-BW-
WELDED

TEE

SUS304-SCH40

TEE

SGP-4.5MM

TEE

4*3

STPG38-SCH40

27

TEE

SUS304L-3MM

TEE

4*3

SGP-4.2MM

11

TEE

4*2

SGP-4.2MM

TEE

4*3

STPT38-SCH40

10

TEE

4

STPG38-SCHA40

19

TEE

4

STPT38-SCH40

TEE

4*2

STPT38-BW-SCH40

TEE

4*2

SUS304TP-SCH105-BW

TEE

4*1 1/2

SUS304TP-SCH105-BW

TEE

4*3

SUS304TP-SCH105-BW

TEE

4

STPL39-S-SCH40

TEE

4*3

STPL39-SCH40

TEE

4*1

S25C-SCH80

TEE

6*3

STPG38-SCHA40

TEE

STPG38-SCH40

10

BB R R BB BB B R B BB BB BB BB BB e R B B BB BB R B B BB B e BB BB e B e BB BB e BB B BB B B e B B BB BB BB BB B BerBe B R
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28

STPG38-SCH40

AS-2-10.5MM*4.3MM

TEE

STPG38-SCH80

TEE

SGP-5MM

TEE

6*4

SGP-5MM

TEE

6*4

STPL39-S-SCH40

TEE

6*6*2

STPT38-SCH120

TEE

6*6*1

STPT38-SCH120-BW-
SEAMLESS

TEE

6*8*8

STPT38-SCH40

TEE

STPG38-SCHA40

TEE

8*6

STPG38-SCH40

TEE

8*4

STPG38-SCHA40

TEE

8*8

STPA12-SCH20

TEE

8*6

STPA12-SCH20*SCHA40

TEE

8*4

STPG38-SCH80

TEE

8*3

STPG38-SCHA40

TEE

8*6

SGP-5MM

TEE

STPL39-S-SCH20

TEE

8*8*2

STPT38-SCH40

TEE

8*8*3

STPT30-SCH40-BW-
SEAMLESS

TEE

10*16

STPA12-10MM

BB R R BB BB B R B BB BB BB BB BB e R B B BB BB R B B BB B e BB BB e B e BB BB e BB B BB B B e B B BB BB BB BB B BerBe B R
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SUS304-4MM

STPG38-SCH20

TEE

SGP-6.6MM

TEE

STPA12-10MM

TEE

12

SGP-6.9MM

TEE

12

STPG38-SCH40

TEE

12*8

STPG38-SCH40

TEE

12*6*1

SS41-7.9MM

TEE

14

SGP-7.9MM

TEE

14*8

STPG38-SCHA40

TEE

14

STPG38-SCHA40

TEE

14*14

SGP-7.9MM*7.O9MM

TEE

16

SM41B-9.5MM

TEE

16

SM41B-7.9MM

TEE

16*16

STPY41-7.9MM*6.9MM

TEE

16*8

STPT38-SCH40

TEE

18*16

S25C-28MM*25MM

TEE

18*14

SM41B-12.5MM

TEE

18*14

SM41B-11.1MM

TEE

18*12

SM41B-11.1MM

TEE

18

S25C-28MM

TEE

18

SM41B-6MM

BB R R BB BB B R B BB BB BB BB BB e R B B BB BB R B B BB B e BB BB e B e BB BB e BB B BB B B e B B BB BB BB BB B BerBe B R
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SGP-7.9MM

SM41B-7.9MM

138




(INCH)

FLANGE

1/2

ANSI900-WN-RJ-S30C

FLANGE

1/2

ANSI150-SW-RF-S541

52

FLANGE

1/2

ANSI400-WN-RF-S25C

FLANGE

1/2

ANSI1500-SO-FF-SS41

14

FLANGE

1/2

ANSI300-SO-RF-S25C

31

FLANGE

1/2

ANSI600-SW-S25C

20

FLANGE

1/2

JIS10K-FCMB

FLANGE

1/2

JIS10K-SO-FF-SS41

FLANGE

1/2

ANSI150-SO-RF-S25C

FLANGE

1/2

ANSI125-FF-S20C

FLANGE

1/2

ANSIB00-SW-S25C

FLANGE

1/2

ANSI1500-WN-RJ-S25C

FLANGE

1/2

ANSI300-WN-RJ-S25C

27

FLANGE

1/2

ANSI600-WN-RF-S25C

62

FLANGE

1/2

ANSI2500-WN-RJ-S25C

FLANGE

1/2

ANSI150-SCR’D-FF-
FCMB GALV.

16

FLANGE

1/2

ANSI300-SW-RF-S25C

27

FLANGE

3/4

ANSI900-WN-RJ-S30C

FLANGE

3/4

ANSI150-SW-RF-S541

114

FLANGE

3/4

ANSI150-SO-RF-
SUS304

30

BB R R BB BB B R B BB BB BB BB BB e R B B BB BB R B B BB B e BB BB e B e BB BB e BB B BB B B e B B BB BB BB BB B BerBe B R
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FLANGE

ANSI125 SW RF SS41

FLANGE

ANSI150-LAP JOINT-
SS41

FLANGE

3/4

ANSI150-SCR’D-FF-
FCMB

74

FLANGE

3/4

ANSI300-SO-RF-S25C

25

FLANGE

3/4

ANSI400-WN-RF-S25C

66

FLANGE

3/4

ANSI600-SW-S25C

20

FLANGE

3/4

ANSI900-SW-S25C

FLANGE

3/4

ANSI300-SO-RJ-S25C

FLANGE

3/4

ANSI150-SO-RF-S25C

166

FLANGE

3/4

JIS10K-SO-FF-SS41

70

FLANGE

3/4

JIS10K-FCMB

FLANGE

3/4

ANSI600-WN-RF-S25C

16

FLANGE

3/4

ANSI125-FF-S20C

FLANGE

3/4

ANSI1500-WN-RJ-S25C

19

FLANGE

3/4

ANSI600-WN-RJ-S25C

17

FLANGE

3/4

ANSI300-WN-RF-S25C

FLANGE

3/4

ANSI125-SO-FF-SS41

120

FLANGE

3/4

ANSI900-WN-RJ-
A182F1

53

FLANGE

ANSI900-WN-RJ-S25C

FLANGE

ANSI150-SO-RF-SS41

30

FLANGE

ANSI125-SO-FF-SS41

34

BB R R BB BB B R B BB BB BB BB BB e R B B BB BB R B B BB B e BB BB e B e BB BB e BB B BB B B e B B BB BB BB BB B BerBe B R

140

T e e e e e e e e e e e e e e e e e e e e e o e o e e o e e o e e e e o e 2



FLANGE

ANSI300 SO RF 825C

FLANGE

ANSI150-SO-RF-
SUS304L

FLANGE

ANSI150-SO-RF-S25C

83

FLANGE

ANSI600-SW-S25C

13

FLANGE

ANSI600-WN-RF-S25C

39

FLANGE

ANSI300-SW-RF-S25C

80

FLANGE

ANSI300-SW-RF-
A350LF1

20

FLANGE

ANSI300-SO-FF-SS41

FLANGE

ANSI150-SW-RF-SS41

67

FLANGE

ANSI150-SO-FF-SS41

100

FLANGE

ANSI150-SCR’D-FF-
FCMBGALV.

14

FLANGE

11/2

ANSI300-SW-RF-S25C

10

FLANGE

11/2

ANSI900-WN-RJ-S25C

o1

FLANGE

11/2

ANSI150-SW-RF-SS41

63

FLANGE

11/2

ANSI125-SW-RF-S541

FLANGE

11/2

ANSI300-SO-RF-
SUS304L

FLANGE

11/2

ANSI150-SW-RF-S25C

18

FLANGE

11/2

JIS10K-SO-RF-SS41

12

FLANGE

11/2

ANSI600-WN-RF-S25C

30

FLANGE

11/2

ANSI150-SO-FF-SS41

54

FLANGE

11/2

ANSI150-SO-RJ-S25C

BB R R BB BB B R B BB BB BB BB BB e R B B BB BB R B B BB B e BB BB e B e BB BB e BB B BB B B e B B BB BB BB BB B BerBe B R
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FLANGE

ANSI150 SO RF SZSC

FLANGE

ANSI300-SO-RF-S25C

FLANGE

ANSI125-FF-S20C

FLANGE

ANSI1500-WN-RJ-S25C

FLANGE

ANSI1500-WN-RF-
S25C-9.5MM

FLANGE

ANSI300-SO-
RFA350LF1

FLANGE

11/2

JIS10K-SO-FF-SS41

21

FLANGE

11/2

ANSI150-SCR’D-FF-
FCMB GALV.

75

FLANGE

ANSI600-WN-RF-S25C

30

FLANGE

ANSI150-LOOSE-SS41

FLANGE

ANSI900-WN-RJ-S25C

FLANGE

ANSI300-SO-RF-S25C

78

FLANGE

ANSI150-SO-RF-SS41

138

FLANGE

ANSI300-LOOSE-S25C

FLANGE

ANSI300-LAP JOINT-
SUS304L

13

FLANGE

JIS10K-SO-RF-SS41

FLANGE

ANSI1500-WN-RJ-S25C

47

FLANGE

ANSI1500-SO-RF-S20C

FLANGE

ANSI400-WN-RF-S25C

11

FLANGE

ANSI400-WN-RJ-S25C

FLANGE

ANSI150-SO-RF-S25C

181

BB R R BB BB B R B BB BB BB BB BB e R B B BB BB R B B BB B e BB BB e B e BB BB e BB B BB B B e B B BB BB BB BB B BerBe B R
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28

FLANGE

ANSI125 SO FF SZOC

FLANGE

ANSI150-SO-RJ-S25C

FLANGE

ANSI300-SO-RF-
A350F1

FLANGE

ANSI150-WN-RF-S25C-
/MM

FLANGE

ANSI300-SO-RF-
S25C/BLIND

FLANGE

ANSI900-WN-RJ-
A182F1

FLANGE

ANSI150-LAP JOINT-
SS41+SUS304

12

FLANGE

JIS10K-SO-FF-SS41

28

FLANGE

21/2

ANSI2500-A182GRF11

FLANGE

21/2

ANSI125-SO-FF-
SUS304

FLANGE

21/2

ANSI125-SO-FF-SS41

FLANGE

21/2

ANSI150-SO-RF-SS41

FLANGE

21/2

ANSI600-WN-RF-S25C

FLANGE

21/2

ANSI300-SO-RF-S25C

FLANGE

ANSI150-SO-FF-SS41

61

FLANGE

ANSI400-WN-RF-S25C

FLANGE

ANSI300-SO-RF-S25C

67

FLANGE

ANSI300-LOOSE-
SUS304

FLANGE

ANSI300-LOOSE-S25C

BB R R BB BB B R B BB BB BB BB BB e R B B BB BB R B B BB B e BB BB e B e BB BB e BB B BB B B e B B BB BB BB BB B BerBe B R
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Ab4]b4 o (KA [ [ [ (5 [ 5 [ (5 [ 15

S25C

ANSI3OO LAP JOINT-

FLANGE

ANSI150-LOOSE-SS41

FLANGE

ANSI150-LAP
JOINTOSUS304

FLANGE

ANSI150-SO-RF-SS41

124

FLANGE

JIS10K-SO-FF-SS41

FLANGE

ANSI150-SO-RF-S25C

150

FLANGE

ANSI600-WN-RF-S20C

FLANGE

ANSI400-WN-RF-S20C

FLANGE

ANSI400-WN-RJ-S20C

FLANGE

ANSI1500-WN-RJ-S25C

19

FLANGE

ANSI300-SO-RF-
A350LF1

11

FLANGE

ANSI150-LAP JOINT-
SS41+SUS304

16

FLANGE

ANSI1500-A182GRF11

FLANGE

ANSI1500-WN-RJ-
A182F11

12

FLANGE

ANSI400-WN-RF-S25C

FLANGE

ANSI150-SO-FF-SS41

57

FLANGE

ANSI400-SO-FF-SS41

FLANGE

ANSI600-WN-RJ-S25C

FLANGE

ANSI300-SO-RF-SS41

FLANGE

ANSI150-SO-RF-SS41

36

BB R R BB BB B R B BB BB BB BB BB e R B B BB BB R B B BB B e BB BB e B e BB BB e BB B BB B B e B B BB BB BB BB B BerBe B R
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Ab4]b4 o (O [ [ [ (5 [ 15 [ 5 [ 5

ANSI300 LOOSE 825C

FLANGE

ANSI300-LAP JOINT-
S25C

FLANGE

ANSI150-LOOSE-SS41

FLANGE

ANSI300-LAP JOINT-
SS41

FLANGE

ANSI150-SO-RF-S25C

101

FLANGE

ANSI150-LAP JOINT-
SUS304L

FLANGE

ANSI300-LAP JOINT-
SUS304

FLANGE

ANSI600-WN-RF-S25C

FLANGE

ANSI300-SO-RF-S25C

67

FLANGE

ANSI300-SW-RF-
A350F1

FLANGE

ANSI300-SO-RF-
A350F1

35

FLANGE

ANSI150-WN-RF-S25C-
11.5MM

FLANGE

ANSI150-SO-RF-
A350LF1

FLANGE

JIS10K-SO-FF-SS41

70

FLANGE

ANSI150-LOOSE-S25C

FLANGE

ANSI150-SO-RF-S25C

FLANGE

ANSI900-WN-RJ-S25C

21

FLANGE

ANSI300-WN-RF-S25C

14

FLANGE

ANSI150-SO-RF-SS41

46

BB R R BB BB B R B BB BB BB BB BB e R B B BB BB R B B BB B e BB BB e B e BB BB e BB B BB B B e B B BB BB BB BB B BerBe B R

145

lieletlecle etttk lalalealeceeeclecleodleotletlertleotletleileotleotlescle clesclesclesclesclesclessTeoelesslescTessTeeleoseosTeeeeesTeosTeesTeoseosTeesTeesleslecsTeeslecslecslecsTeeslecslecsTecslecslecslesTesslec e TeecTel e cTele sl lesdleletles So



Ab4]b4 o (O [ [ [ (B [ (5 [ (5 [ (18

ANSI4OO WN RF 825C

FLANGE

ANSI300-LOOSE-S25C

FLANGE

ANSI300-LAP JOINT-
SUS304L

FLANGE

ANSI150-LOOSE-SS41

10

FLANGE

ANSI150-LAP JOINT-
SUS304

10

FLANGE

JIS10K-SO-RF-SS41

FLANGE

ANSI600-WN-RF-S25C

FLANGE

ANSI300-SO-RF-S25C

15

FLANGE

ANSI600-WN-RF-
SUS304

FLANGE

JIS10K-SO-RF-SS41

20

FLANGE

ANSI150-SO-RF-S25C

28

FLANGE

ANSI300-SO-RF-
A350F1

24

FLANGE

ANSI2500-WN-RJ-
A182F22

FLANGE

ANSI150-WN-RF-S25C-
16.5MM

FLANGE

ANSI150-SO-FF-SS41

55

FLANGE

ANSI900-WN-RJ-
A182F1

FLANGE

ANSI1500-WN-RJ-S25C

FLANGE

ANSI900-WN-RJ-S25C

FLANGE

ANSI400-WN-RF-S25C

BB R R BB BB B R B BB BB BB BB BB e R B B BB BB R B B BB B e BB BB e B e BB BB e BB B BB B B e B B BB BB BB BB B BerBe B R
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FLANGE

ANSI900-WN-RJ-S30C

FLANGE

ANSI300-SO-RF-S25C

FLANGE

ANSI150-SO-RF-SS41

FLANGE

ANSI400-SO-RF-SS41

FLANGE

ANSI150-LOOSE-S25C

FLANGE

ANSI150-LAP JOINT-
SUS304L

FLANGE

ANSI150-SO-LOOSE-
SS41

FLANGE

ANSI150-SO-LAP
JOINT-SUS304

FLANGE

ANSI300-LOOSE
FLANGE-S25C
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(INCH)

FLANGE

8

ANSI300-LAP JOINT-
SUS304L

FLANGE

ANSI2500-WN-RJ-S25C

FLANGE

ANSI400-WN-RF-
Al182LF1

FLANGE

ANSI300-WN-RF-
Al182LF1

FLANGE

ANSI900-WN-RJ-
Al182LF1

10

FLANGE

ANSI1500-WN-RJ-S25C

FLANGE

ANSI600-WN-RF-S25C

12

FLANGE

JIS10K-SO-FF-SS41

36

FLANGE

ANSI150-SO-RF-S25C

22

FLANGE

JIS10K-SO-FF-SS41

FLANGE

ANSI150-SO-RF-
A350LF1

FLANGE

ANSI400-WN-RF-S25C

12

FLANGE

ANSI150-SO-FF-SS41

18

FLANGE

10

ANSI150-LOOSE-SS41

FLANGE

10

ANSI150-SO-RF-SS41

52

FLANGE

10

ANSI300-LOOSE-S25C

FLANGE

10

ANSI300-LAP JOINT-
SUS304L

FLANGE

10

ANSI150-LAP JOINT-
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FLANGE

ANSI1500-WN-RJ-S25C

FLANGE

ANSI300-SO-RF-S25C

FLANGE

10

ANSI2500-WN-RJ-S25C

FLANGE

10

ANSI150-SO-RF-S25C

FLANGE

10

ANSI900-WN-RJ-S25C

FLANGE

10

ANSI150-LAP JOINT-
SS41+SUS304

FLANGE

10

ANSI600-WN-RF-S25C

FLANGE

10

ANSI300-WN-RF-
A182F1

FLANGE

10

ANSI900-WN-RJ-
Al182F1

FLANGE

10

JIS10K-SO-FF-S20C

FLANGE

12

ANSI300-SO-RF-S25C

FLANGE

12

ANSI150-SO-FF-SS41

FLANGE

12

ANSI125-SO-FF-SS41

FLANGE

12

ANSI900-WN-RF-S25C

FLANGE

12

ANSI400-WN-RF-S25C

FLANGE

12

ANSI300-LOOSE-S25C

FLANGE

12

ANSI300-LAP JOINT-
SUS304L

FLANGE

12

ANSI150-SO-RF-SS41

FLANGE

12

ANSI150-SO-RF-S25C

FLANGE

12

ANSI900-WN-RJ-S25C
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FLANGE

JISlOK SO FF SS41

FLANGE

ANSI300-SO-FF-SS41

FLANGE

ANSI1500-WN-RJ-S25C

FLANGE

12

ANSI900-WN-RJ-
A182F1

FLANGE

14

ANSI300-SO-RF-SS41

FLANGE

14

ANSI300-LINING-SS41-
SUS304L

FLANGE

14

ANSI150-LINING-SS41-
SUS304L

FLANGE

14

ANSI300-SO-RF-S25C

11

FLANGE

14

ANSI150-SO-RF-SS41

FLANGE

14

ANSI300-WN-RJ-S25C

FLANGE

14

ANSI150-LINING-SS41-
SUS304

FLANGE

14

JIS10K-SO-FF-SS41

45

FLANGE

14

ANSI300-WN-RF-S25C

FLANGE

14

ANSI150-SO-RF-S25C

14

FLANGE

14

ANSI300-SO-RF-
A350LF1

FLANGE

14

ANSI400-WN-RF-S25C

FLANGE

14

ANSI400-WN-RF-
A182F1

FLANGE

14

JIS5K-SO-FF-SS41

FLANGE

16

ANSI900-WN-RF-S25C

FLANGE

16

ANSI600-WN-RF-S25C

20

BB R R BB BB B R B BB BB BB BB BB e R B B BB BB R B B BB B e BB BB e B e BB BB e BB B BB B B e B B BB BB BB BB B BerBe B R
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FLANGE

b4 1 b4 e (O 5 [ [ [ [ [ [ [ [ [ 1 [ [ [ [ (B [

A182F1

FLANGE

ANSI300-SO-RF-S25C

FLANGE

16

ANSI150-SO-RF-SS41

FLANGE

16

ANSI300-LINING-S25C-
SUS304L

FLANGE

16

ANSI300-LINING-SS41-
SUS304L

FLANGE

16

ANSI150-LINING-SS41-
SUS304L-

FLANGE

16

ANSI150-LINING-SS41-
SUS304

FLANGE

16

ANSI400-WN-RF-
Al182LF1

FLANGE

16

JIS10K-SO-FF-SS41

FLANGE

18

ANSI150-SO-RF-SS41

14

FLANGE

18

ANSI300-SO-RF-S25C

19

FLANGE

18

ANSI600-WN-RF-S25C

FLANGE

18

ANSI300-LINING-S25C-
SUS304L

FLANGE

18

ANSI150-LINING-SS41-
SUS304L

FLANGE

18

ANSI150-SO-RF-S25C

FLANGE

18

ANSI150-SO-FF-0S25C

FLANGE

18

ANSI300-
S25C+SUS304L-LINING

FLANGE

18

ANSI900-WN-RJ-
A182F1

BB R R BB BB B R B BB BB BB BB BB e R B B BB BB R B B BB B e BB BB e B e BB BB e BB B BB B B e B B BB BB BB BB B BerBe B R
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FLANGE

ANSI150 SO RF SS41

FLANGE

ANSI300-WN-RF

FLANGE

ANSI150-LINING-SS41-
SUS304L

FLANGE

20

JIS10K-SO-FF-SS41

FLANGE

20

ANSI150-SO-FF-S25C

FLANGE

24

ANSI150-SO-FF-SS41

FLANGE

24

ANSI300-WN-RF-S25C

FLANGE

28

ANSI150-SO-RF-SS41

FLANGE

30

ANSI150-LINING-SS41-
SUS304

FLANGE

30

ANSI150-SO-RF-S25C

FLANGE

30

ANSI150-SO-RF-SS41

FLANGE

36

ANSI150-SO-RF-S25C

FLANGE

36

ANSI125-SO-RF-SS41

CAP

11/2

S25C-SCH80-SW

28

CAP

S25C-SCH80-SW

29

CAP

STPG38-SCH40-BW

21

CAP

STPG38-SCH40-BW

12

CAP

STPG38-SCH40-BW

24

CUP

11/2

S25C-SCH80-SW

CUP

1/2

S25C-SCH80-SW

CUP

1/2

FCMB GALV

CUP

3/4

FCMB GALV.

BB R R BB BB B R B BB BB BB BB BB e R B B BB BB R B B BB B e BB BB e B e BB BB e BB B BB B B e B B BB BB BB BB B BerBe B R
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40

78

75

62

68

S25C-SCH80-SW

S25C-SCH80-SW

STPG38-SCH80

STPG38-SCH80

SGP-2.8MM

STPG38-SCH80

SGP-3.2MM

3/4

1

1/2

3/4

3/4

CUP

CUP

SOCKET

SOCKET

SOCKET

SOCKET

SOCKET
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PR
5

AR A S L L O L L L S L L e L L O S

S

S MATERIAL =
2 ITEM SIZE QTY =8
S INCH S
% |REDUCER 1% S25C SCH80 8 =
8% |REDUCERER |1*% FCMB-3.2mm* 2.8mm, SCRD | 14 4
& |REDUCERCR |1*¥% STPG38-SCH80 2 &
% |REDUCERER [1*% S25C-SW-SCH80 3 s
& |REDUCERCR [1*% S25C-SW-SCH160 31 B
& | REDUCER 1*% S25C-SW-SCH80 9 &
2 | REDUCER 1*3/4 STPG38-SW-SCH40 11 s
& |[REDUCERCR [1%*1 | STPG38-SCH40 25 &
$ |REDUCERCR |1%*1 | STPG38-SCH80 14 &
& |REDUCERCR [1%*1  |STPT 42-SCH160 3 &
5% |REDUCERCR [1%*1  |SUS304-SCH105 4 &
2 |REDUCERCR |%*% SUS304-SW-SCH160 5 &
& |REDUCERER |2*% STPG38-SCH40 2 &
5 |REDUCERER |2*1% STPG38-SCH40 22 o
8% |REDUCERCR |[2*1% | STPG38-SCH40 13 5
5% |REDUCERER [2*1% | SGP-3.8mm*3.5mm 2 &
$ |REDUCERER |2*1% STPT38-SCH40 6 &
& |REDUCER 2*1 STPT38-SCH80 3 =
5 |REDUCERCR |2*1% | SUS304-SCH80 4 &
&% |REDUCERCR [2*1% | SUS304-SCH105 23 =
3% |REDUCERCR [2*1%  |SUS304-SCH160 3 &
$ |REDUCERCR [2*1 STPG38-SCH40 15 s
5% |REDUCERCR [2*1%  |STPG38-SCH 60 1 &
5 |REDUCERER |[2*1 STPG38-SCH40 15 &
% | REDUCER 1%*1 | STPT38-SCH80 10 S
3% | REDUCER 1%*1 |FCMB 6 &
$ |REDUCERER |1%*1 |STPGB38-SCHA40 9 &
5% |REDUCERER |2%*2 |STPGB38-SCH40 5 &
% |REDUCERCR |2%*1 | STPG38-SCH40 3 &
& |REDUCERER [2%*1  |STPG38-SCH40 8 53
3 | REDUCER %* SGP GALV. 4 &
$ | REDUCER 3/8*% | S25C-SW-SCH80 15 &
3 |REDUCERER |%*% S25C-SW-SCH80 5 =
$® |REDUCERER [3*2 STPT38-SCH40 8 S
& |REDUCERCR [3*2 STPG38-SCH40 8 &
% |REDUCERCR [3*1% | SUS304-SCH40 17 =8
2 |REDUCERCR [3*1 STPG38-SCH40 21 B
3 154 &



REDUCER ER

3* %

HITEN55 S-8.5mm

1
REDUCER ER 38 * ¥ STPG38-SCH80 1
REDUCER ER 3*2 AS-2-6.5 mm*4.5mm 2
REDUCER CR 3*% HITEN55-S-8.5mm 1
REDUCER 3*1% STPG38-SCH40 2
REDUCER ER 3*2 SGP GALV.-4.2mm 5
REDUCER ER 3*1% SGP-4.2 mm 2
REDUCER 3*2% STPT38-SCH40 3
REDUCER 3*2 STPG38-SCH40 28
REDUCER 3*2% SUS304-3 mm 5
REDUCER 4*2% STPT38-SCH40 1
REDUCER ER 4*2 STPT38-SCH40 4
REDUCER CR 4*2% STPG38-SCHA40 3
REDUCER ER 4*3 STPG-SCHA40 12
REDUCER CR 4*3 STPG38 —-SCH40 5
REDUCER ER 4*2 STPG-SCH80 2
REDUCER CR 4*2 STPA12-SCH80 2
REDUCER ER 4*2 STPG38-SCH40 2
REDUCER CR 4*3 SUS304-SCH105 2
REDUCER CR 4*2 STPG-SCHA40 6
REDUCER ER 4*2% STPL39-SCH40 4
REDUCER ER 4*3 STPL39-SCH40 5
REDUCER CR 4*1 STPL39-SCH40 1
REDUCER 4* 3 SGP 2mm 2
REDUCER ER 4*3 STPT38-SCH40 8
REDUCER 6*4 STPT38-SCH120 12
REDUCER 6*5 STPT38-SCH120 4
REDUCER 6*4 SGP-5mm 4
REDUCER 6 *4 STPT38-SCH40 2
REDUCER ER 6*2 SGP-5mm*3.8mm 4
REDUCER ER 6*4 STPL39-SCH40 2
REDUCER ER 6*3 STPG38-SCH40 12
REDUCER ER 6*4 SUS304L-15 mm 1
REDUCER CR 6*4 STPG38-SCH40 26
REDUCER ER 6*5 STPG-SCH40 3
REDUCER 6*8 STPG38-SCH40 2
REDUCER 6*10 STPT38-SCH40 2
REDUCER ER 8*4 SGP-5.8 mm*4.5 mm 2
REDUCER 8*6 STPL39-SCH20 2
REDUCER 8*4 STPT38-SCH40 2
REDUCER 8*6 STPT38-SCH40 6
REDUCER 8 *5 SUS304L-4 mm 3
REDUCER ER 8*6 SUS304L-6.5mm*5mm 2

BB R R BB BB B R B BB BB BB BB BB e R B B BB BB R B B BB B e BB BB e B e BB BB e BB B BB B B e B B BB BB BB BB B BerBe B R
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STPG38-SCH80

REDUCER ER 8*4 STPG38-SCH40 11
REDUCER ER 8*6 STPG38-SCH40 2
REDUCER 10*6 SUS304-4mm*3mm 4
REDUCER 10* 8 STPT38-SCH40 1
REDUCER ER 10* 8 STPG38-SCH80 1
REDUCER ER 10*6 STPG38-SCH40 1
REDUCER ER 10 * 2 STPG38-SCH80 1
REDUCER 10*8 STPA12-SCH80 1
REDUCER 12*6 STPG38-SCH40 1
REDUCER CR 14 * 12 STPG38-SCH40 1
REDUCER 12*8 STPA12-6 mm 1
REDUCER ER 12*10 STPT38-SCH40 2
REDUCER ER 12*10 SGP-6.9 mm*6.6mm 3
REDUCER 12*8 STPT38-SCH40 1
REDUCER ER 12 *10 STPG38-SCH40 3
REDUCER 14 * 12 STPG38-SCH80 3
REDUCER 14 * 8 SGP-7.9mm 3
REDUCER ER 14 * 12 SUS304L-8mm™*6.5mm 1
REDUCER ER 14 *10 STPA12-SCH 40 1
REDUCER 16 * 10 SM41B-25mm 3
REDUCER 16 *6 SM41B-6 mm 1
REDUCER 16 * 14 STPA12-SCH20 3
REDUCER ER 16 * 12 SUS304L-9mm™*6.5mm 4
REDUCER ER 16 * 10 SUS304L-9mm* 6.5mm 2
REDUCER 16 * 14 SM41B-6mm-SCH20 1
REDUCER ER 16 * 12 STPY41-7.9mm* 6.9mm 2
REDUCER ER 16 * 12 SGP-7.9mm*6.9mm 1
REDUCER 18 * 16 SGP-7.9mm 1
REDUCER 18 * 12 SM41B-11.1mm 1
REDUCER 18 * 12 SGP-7, 9mm 1
REDUCER CR 18 * 14 SUS304L-6mm*4.5mm 2
REDUCER 18 *14 SM41B-6mm-SCH20 1
REDUCER CR 20* 18 SUS304L-6mm 1
REDUCER 20*12 SS41-7.9mm 1
REDUCER ER 24 * 10 SGP-7.9mm 1
REDUCER 24* 16 SGP-7.9 mm 1
REDUCER 24 * 18 SGP-7.9 mm 1
REDUCER ER 30 *24 SUS304-6mm 1
REDUCER 30*24 SM41B-6mm 1
REDUCER 40> 24 SGP 1
REDUCER ER 48 * 36 SM41B-11mm 2
REDUCER 216.3*16 | A106 GRA 1

BB R R BB BB B R B BB BB BB BB BB e R B B BB BB R B B BB B e BB BB e B e BB BB e BB B BB B B e B B BB BB BB BB B BerBe B R
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AR SRS S R S S S G R

EXPANSION JOINTS

DESCRIPTION QTY REMARK

1 | EXPANSION JOINT, JAVICO SLIP ON TYPE 1 P38
COUPLING STYLE: 101-60, OD = 1524
WITH

SLEEVE, MATERIAL JIS SS41
FLANGE, = =

RUBBER RING NBR

BOLTS NUTS, SS41

NDNDN -

2 | EXPANSION JOINT, JAVICO SLIP ON TYPE 1 p37
COUPLING STYLE: 101-30”, OD= 762

TP: 10 Kg/cm2

WITH

SLEEVE, MATERIAL S541

FLANGE =

RUBBER RINGS NBR

BOLTS NUTS  JIS SS41 (M16 X 260 mm)

NN -

=
»

3 | EXPANSION JOINT, JAVICO SLIP ON TYPE 1 DWG.J74-037
COUPLING STYLE: 101-36”, OD=914.4

157
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28

SLEEVE MATERIAL SS41

FLANGE = =

RUBBER RING NBR

BOLTS NUTS JIS SS41 (M16 X 260 mm)

EXPANSION JOINT, EXJ-MA TYPE
NOMINAL DIA=18", ASSEMBLY L=430 mm
SET L=430 mm, DESIGN PRESS= 600 mmHg
DESIGN TEMP. = 70~120 C,
COMRESSION=20 mm

WITH

FLANGE, ANSI 150-RF-SO-SS41

END PIPE, STPG 38,SCH 30 18~

INNER SLEEVE SS41

BELLOWS, SUS304 70x 2

SET FITTING SS41

SETTING BOLTS SS41 (M16 X 410 mm)

O, F,P NN

4 SET

DWG.SS-431120-
159

DESCRIPTION

QTY

REMARK

EXPANSION JOINT - TYPE EXJ-RA
RUBBER EXPANSION JOINT Z ARCH TYPE
INSIDE COVER RUBBER MATERIAL: NEOP
REINFORCING DUCK: VINYLAN
REIN FORCING WIRE: WIRE ROPE
OUT SIDE COVER RUBBER: NEOPRENE
RETAINING RING: SS41
FOR SIZE = 6"

g”

10”

12~

14”

16”

18”

20”

24”

28"

= =

S O 00 00 U1

DWG.KE-1395

BB R R BB BB B R B BB BB BB BB BB e R B B BB BB R B B BB B e BB BB e B e BB BB e BB B BB B B e B B BB BB BB BB B BerBe B R

158

T e e e e e e e e e e e e e e e e e e e e e o e o e e o e e o e e e e o e 2



Gasket
SEQ. | Description QTY
(PC’S)
1 GASKET (SHEETS)
ASBESTOS (ANTI CORROSIVE) 1600MM *1600MM 3.2 TH’K 250
ASBESTOS (ANTI CORROSIVE) 1600MM *1600MM 1.6 TH’K 180
ASBESTOS (ANTI CORROSIVE) 1000MM *1000MM 3.2 TH’K 420
Asbestos (anti corrosive) 1000mm *1000mm 1.6 th’k 120
ASBESTOS (ANTI CORROSIVE) 1000MM *1000MM 1 TH’K 100
REINFORCED EPT SUBBER 1000MM *1000MM 3.2 TH’K 150
REINFORCED EPT SUBBER 1000MM *1000MM 1.6 TH'K 150
WHITE TEFLON 1600MM *1000MM 3.2 TH’K 100
WHITE TEFLON 1000MM *1000MM 1.6 TH’K 50
2 OCT. RING ANSI1500 SOFT STEEL VALQUA 550SEQ.
8” 26
6” 128
47 56
3” 124
2" 136
1” 142
3/4” 235
1/2” 220
11/2” 68
10” 51
20” 20
3 OCT. RING ANSI 900 SOFT STEEL VALQUA 550SEQ.
127 240
3/4” 190
1” 200
11/2” 264
2" 177
3” 52
4” 80
6” 102
8” 100
10” 68
127 72
14 68
4 OCT. RING ANSI 2500 SCR- 1/2 MO VALQUA 554SEQ.
127 50
1” 50
6” 44
10” 52
127 26

159



QTY
(PC’S)
150

R
OCT. RING ANSI 2500 SOFT STEEL VALQUA 550SEQ.
1/2”

d
Description

R
SEQ.
5

12
80
30
30

21/2”
3"

6"

g”

SPIRAL WOUND GASKET
ASBESTOS WITH SUS304 VALQUA 596SEQ. SP-WD ANSI 600

6

678
270
180
158
100
18

74

1/2»

3/4”
17

11/2”
om

3"

e

126

6"

g”

26

10”
16”

18”
SPIRAL WOUND GASKET WITH SUS304 HOOPS WITH ASBESTOS FILLER VALQUAS596

ANSI 400

236
14

7

286

1/4»

2730
2440
474

1/2»

3/4”
17

1324
316
422
385
344
372
126

11/2”
om

3"

47

6"

g”
10”
12”
14~
16”
18~
20”

164
163
92

74
80
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R R I R S S S S B R B
D I} . L Y. (/%)

3 NAME SIZE [MAT QryY %
&x GATE 112 {JIS10K-FCMB-13CR-UB-ISRS-SCRD 55 82
3 GATE 3 |JIS10K-FCMB-13CR-UB-ISRS-SCR'D 325 5%
82 GATE i |JI810K-FCMB-13CR-UB-ISRS-SCRD 280 RS
3 GATE 1112 JIS10K-FCMB-13CR.UB-ISRS-SCRD 75 53
23 GATE 12 |ANSI(150/125)-FCMB-13CR-UB-ISRS-SCRD 342 B2
] GATE 314 |ANSI{150/125)-FCMB-13CR-UB-ISRS-SCRD 63 =8
% GATE 1 ]ANSK150/125).FCMB-13CR-UB-ISRS-SCRD 50 )
&% GATE 1112 {ANSI(150/125)-FCMB-13CR-UB-ISRS-SCRD 30 &2
g2 GATE 2 |ANSH150/125)-FC20-13CRIFC20-BBIOS & Y-FF 5 =
32 GATE 4 |ANSI(150/425)-FC20-13CRIFC20-BBIOS & Y-FF 3 =S
2 GATE 2 |NIS10K-FC20-13CR/FC20-BB/OS & Y -FF 12t £
X GATE 112 [JIS10K-FC20-13CRIFC20-BBIOS & Y -FF % 82
3 GATE 3 |JIS10K-FC20-13CR/FC20-BBIOSAY-FF 75 =8
é-, GATE 4 JIS10K-FC20-13CRIFC20-BB/OSAY-FF 26 g3
X GATE 6  [JIS10K-FC20-13CR/FC20-BBIOSY-FF 80 55
g2 GATE 8  |WS10K-FC20-13CRIFC20-BBIOSAY-FF 30 3
b GATE 10 [JIS10K-FC20-13CRIFC20-BBIOSAY-FF 3 g8
& GATE 12 |IS10K-FC20-13CR/FC20-BBIOSEY-FF 8 =S
oX GATE 14 [JiS10K-FC20-13CRIFC20-BBIOSRY-FF 40 B2
33 GATE 16 |WIS10K-FC20-13CRIFC20-BBIOSAY-FF 20 3
b BUTTERFLY |4  [JIS10K-FC20-FCD RUBBER-F FOR FLANGELESS-FF 15 =S
23 BUTTERFLY (6  |JIS10K-FC20-FCD RUBBER-F FOR FLANGELESS-FF 12 55
g3 BUTTERFLY |8  |[JIS10K-FC20-FCD RUBBER-F FOR FLANGELESS-FF 12} - =
b BUTTERFLY |10  [JiS10K-FC20-FCD RUBBER-F FOR FLANGELESS-FF 20 &8
33 BUTTERFLY [12  |JIS10K-FC20-FGD RUBBER-F FOR FLANGELESS-FF 12 =S
ox BUTTERFLY (14  |JIS10K-FC20-FCD RUBBER-F FOR FLANGELESS-FF 15 =2
S8 BUTTERFLY (18  |JIS10K-FC20-FCD RUBBER-F FOR FLANGELESS-FF 11 o)
82 BUTTERFLY |20  |JiS10K-FC20-FCD RUBBER-F FOR FLANGELESS-FF 30 =S
3 BUTTERFLY |24  |JIS10K-FC20-FCD RUBBER-F FOR FLANGELESS-FF 14 : 52
oX BUTTERFLY [30  |JIS10K-FC20-FCD RUBBER-F FOR FLANGELESS-FF 10 g B2
55 BUTTERFLY (28  |JIS10K-FC20-FCD RUBBER-F FOR FLANGELESS-FF 6 g8
25 BUTTERFLY |28  [JIS5K-FC20-FCD RUBBER-F FOR FLANGELESS-FF 6 <]
X GLOBE 112 [JIS10K-FCMB-13CR-UBASRS-SCRD 325 =2
o GLOBE 34 |JIS10K-FCMB-13CR-UN/ISRS-SCRD 570 =23
82 GLOBE 1 [JIS10K-FCMB-13CR-UBASRS-SCR'D 148 =S
&3 GLOBE 1112 |JIS10K-FCMB-13CR-UBASRS-SCRD 118 =
: CHECK 4 JIS10K-FC20-13CRIFC20-BCISWING-FF 15 oK
] CHECK 6  |JIS10K-FC20-13CRIFC20-BC/SWING-FF 17 =8
3 CHECK 10 |[JIS10K-FC20-13CRIFC20-BCISWING-FF 12 RS
X GLOBE 112 |ANSI(150/125)-FCMB-13CR-UB/ISRS-SCRD 250 RS
g3 GLOBE 34 |ANSI(150/125)-FCMB-13CR-UB/ISRS-SCRD 50 8
32 GLOBE 1 |ANSI(150/125)-FCMB-13CR-UB/ISRS-SCRD 50 =S
o GLOBE 11/2 |ANSI(150/125)-FCMB-13CR-UB/ISRS-SCRD 50 53
g3 GLOBE 4 |JIS10K-FC20-13CRIFC20-BB/OS & Y-FF 2 52
g3 GLOBE 114  |API800-525C- 13CR-BB/OSEY-SW 200 =8
5 GLOBE 112 |APIB00-S25C-13CR-BBIOSEY-SW 850 X
ox GLOBE [3/ |APIB00-S25C-13CR-BBIOSEY-SW 165 =2
82 55
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g8 NAME SIZE JMAT Qry =S
8 |GLOBE 1 [API800-525C-13CR-BB/OSEY-SW 750 =2
% -|GLOBE 1112 |APIB00-825C-13CR-BB/OSAY-SW 572 B2
2 GATE 112 [APIB00-825C-13CR-BBIOSAY-SW 850 &8
g3 GATE 114 |APIB00-525C-13CR-BBIOSAY-SW 80 3
32 GATE 34 |API800-825C-13CR-BB/OSKY-SW 800 B2
3 © 1GATE 1 |APIB00-S25C-13CR-BB/OSAY-SW 375 8%
ox GATE 1112 |APIB00-S25C-13CR-BBIOSAY-SW 375 =S
3 GATE 12 |JPIGOON-S25C-13CRMHFS-BB/OSAY-SW 88 =D
52 . |GATE 34 |JPIBOON-S25C-13CR/HFS-BR/OSEY-SW 65 B2
2% GATE 1 |JPIBOON-S25C-13CRHFS-BRIOSAY-SW 35 o%
o GATE 11/2 JPIBOON-525C-13CR/HFS-BBIOSAY-SW 4 =S
b GATE 112 [ANSIB00-S30C-13CRHFS-BB/OSRY-SW 93 &2
35 GATE 34 JANSIS00-S30C-13CR/HFS-BB/OSAY-SW 50 Y
X GATE 1 JANSI200-S30C-13CR/MFS-BB/OSRY-SW 28 g8
S8 4 . |GATE 112 JANSI800-S30C-13CR/HFS-BB/OSAY-SW 152 RS
S . |GATE 2 |ANSI00-SCPH2-13CRHFS-BBIOSRY-BW(RJ) 50 B2
3 GATE 3 |ANSI900-SCPH2-13CR/HFS-BBIOSEY-BW(RJ) 16 =2
g3 GATE 6 |ANSIO00-SCPH2-13CRMHFS-BBIOSAY-BW(RJ) 32 =S
i GATE 10 [ANSIS00-SCPH2-13CR/HFS-BB/OSAY-BW(RS) 10 &2
33 GLOBE 2 |ANS!900-SCPH2-13CRHFS-BRIOSEY-BWRY) 34 32
&x GLOBE 4 |ANSI900-SCPH2-13CR/HFS-BBIOSAY-BW(RJ) 5 g8
o GLOBE 10 [ANSI900-SCPH2-13CR/HFS-BRIOS&Y-BW(RJ) 18 =S
b GLOBE 2 |ANSI300-8CPH2-13CRIHFS-BB/OSAY-RF(BW) 14 =2
& GLOBE 3 |ANSI300-SCPH2-13CR/HFS-BBIOSEY-RF(BW) 62 o%
g% GLOBE 4 |ANSI300-SCPH2-13CR/HFS-BBIOSEY-RF(BW) 85 =S
o3 GATE 2 |ANSI300-8CPH2-13CR/HFS-BRIOSEY-RF(BW) 77 53
23 GATE 3 |ANSI300-SCPH2-13CR/HFS-BBIOS&Y-RF(BW) 52 X
&% GATE 4 |ANSI300-SCPH2-13CR/HFS-BBIOSEY-RF(BW) 38 g8
g2 GATE 8 JANSI300-SCPH2-13CR/HFS-BB/OS&Y-RF(BW) 50 =D
32 GATE 8 |ANSI300-SCPH2-13CRMHFS-BBIQSAY-RF(BW) 7 B2
& GATE 10 |ANSI300-SCPH2-13CR/HFS-BB/OSAY-RF(BW) 20 oK
g3 GATE 12 JANS1300-SCPH2-13CR/HFS-BB/OSBY-RF(BW) 15 =S
3 GATE 14 |ANSI300-SCPH2-13CR/HFS-BBIOSAY-RF(BW) 10 RS
5 GATE 18 |ANSI300-SCPH2-13CRIHFS-BBIOSAY-RF(BW) 8 e
oN GATE 18 |ANSI300-SCPH?2-13CRHFS-BBIOS&Y-RF(BW) 14 3
33 CHECK 2 |ANSI300-SCPH2-13CR-BC/SWING-RF(BW) 42 =S
32 CHECK 3 |ANSI300-SCPH2-13CR-BC/SWING-RF(BW) 22 22
& CHECK 6  |ANSI300-SCPH2-13CR-BC/SWING-RF(BW) 28 o8
oX CHECK 8  |ANSI300-SCPH2-13CR-BCISWING-RF(BW) 13 =S
3 CHECK 10 [ANSI300-SCPH2-13CR-BC/SWING-RF(BW) 5 RS
33 CHECK 14 |ANSI300-SCPH2-13CR-BC/SWING-RF(BW) 6 B2
&x CHECK 16 JANSI300-SCPH2-13CR-BC/SWING-RF(BW) 9 <8
S CHECK 18 |ANSI300-SCPH2-13CR-BC/SWING-RF(BW) 4 =S
52 GATE 2 |ANSI150-SCPH2-13CR-BB/OS&Y-RF 144 &2
33 GATE 112 |ANSI150-SCPH2-13CR-BBIOSBY-RF 40 =
X GATE 3 JANSI150-SCPH2-13CR-BBIOSY-RF 115 &S
3 GATE 6 __ IANS}150-SCPH2-13CR-BBIQS&Y-RF 72 RS
i P2 52
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NAME SIZE IMAT QTY
GATE 8  [ANSI150-SCPH2-13CR-BB/OS&Y-RF )
GATE 10 ]ANSI150-SCPH2-13CR-BB/OS&Y-RF 85
GATE 12 |ANSI150-SCPH2-13CR-BBIOS&Y-RF 19
GATE 4 |ANSI150-SCPH2-13CR-BB/OS&Y-RF 128
GATE 16 |ANSI150-SCPH2-13CR-BBIOSEY-RF 20
GATE 18 |ANS!150-SCPH2-13CR-BB/OS&Y-RF 17
CHECK 2 |ANSIB00-SCPH2-13CR-BC/SWING-BW(RF) 19
CHECK 3 |ANSIB00-SCPH2-13CR-BC/SWING-BW(RF) 30
CHECK 6  |ANSI600-SCPH2-13CR-BC/SWING-BW(RF) 33
CHECK 10  |ANSIB00-SCPH2-13CR-BC/SWING-BW(RF) 10
CHECK 16 |ANSIB00-SCPH2-13CR-BC/SWING-BW(RF) 14
CHECK 3 |ANSI400-SCPH2-13CR-BC/SWING-BWI(RF) 12
CHECK 6  [ANSI400-SCPH2-13CR-BC/SWING-BW(RF) 5
CHECK 12 |ANSK00-SCPH2-13CR-BCISWING-BW(RF) 10
BUTTERFLY |6  [ANSI300-SCPH2-13CR-FLANGELESS 12
BUTTERFLY (14  JANSI300-SCPH2-13CR-FLANGELESS ]
BUTTERFLY (18  {ANSI300-SCPH2-13CR-FLANGELESS 7
BUTTERFLY 6  |ANSI2500-A217WCG-SUS304-FLANGELESS 15
GLOBE 112 |ANSI1500-A350LF1-SUS304ST -BBIOSEY-SW 44
GLOBE 314 |ANSI1500-A350LF1-SUS304ST.-BBIOSAY-SW 58
GLOBE 1 ANSI1500-A350LF 1-SUS3045T.-BB/OSAY-SW 83
GLOBE 172 |ANSI2500-A182F22-SUS304ST -NB/OSBY-SW 27
GLOBE 1 |ANSI2500-A182F22-SUS304ST -NB/OS&Y-SW 30
GLOBE 11/2 |ANSI2500-A182F22-SUS304ST.-NB/OSEY-SW 5
GATE 10 |ANSI2500-A217WCG/SCPH2-8US304ST.-PSB/OSRY-BW(RJ) 10
GATE 12 |ANSI2500-A21TWCGISCPH2-SUS3048T -PSBIOSEY-BW(RJ) 7
GLOBE 2 |ANSI300-SCPL1-13CR/HFS-BBIOSSY-RF 30
GLOBE 3 |ANSI300-SCPL1-13CRHFS-BB/IOS&Y-RF 26
GLOBE 4  |ANSI300-SCPL1-13CR/HFS-BB/IOSRY-RF 30
GATE 2 |ANSI300-SCS13-SUS304-BBIOSAY-RF 55
GATE 3 |ANSI300-SCS13-SUS304-BB/OSEY-RF 25
GATE 4 |ANSI300-SCS13-5US304-BBIOSEY-RF 15
GLOBE 2 |ANSI300-5C513-5US304-BB/OS&Y-RF 3
GLOBE 3 |ANSI300-SCS13-SUS304-BB/OSAY-RF 25
GATE 2 |ANSI150-SCS$13-SUS304-BB/OSAY-RF 75
GATE 3 IANS!50-SCS13-SUS304-BBIOSEY-RF 80
GATE 4 |ANSI150-5CS13-SUS304-BBIOSEY-RF 30
GATE 6  JANSI150-SCS13-SUS304-BB/OS&Y-RF 26
GATE 8 |ANSI150-8CS13-SUS304-BBIOSAY-RF 2%
GATE 10 |ANSI150-8CS13-SUS304-BBIOS&Y-RF 27
GATE 14 |ANSI150-SCS13-SUS304-BBIOSAY-RF 5
GLOBE 12 |ANSI150-SUS304-BBIOSAY-8W 280
GLOBE 314 |ANSI150-SUS304-BB/OSEY-SW 80
GLOBE 1 |ANSI150-SUS304-BB/OSAY-SW 82
GLOBE 11/2 |ANSI150-SUS304-BB/OSEY-SW 42
GLOBE 112 |JPIBOON-S25C-13CR/HFS-BRIOSAY-SW 85
GLOBE 314 |[JPIBOON-S25C-13CR/HFS-BB/OS&Y-SW 250
P3
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NAME SIZE |MAT QTY
GLOBE 1 JPIBOON-525C-13CR/HFS-BB/OS&Y-SW 53
GLOBE 1112 JJPIBOON-S25C-13CR/HFS-BBIOSEY-SW 20
GLOBE 112 |API800-A350LF1-13CR-BBIOS&Y-SW 60
GLOBE 3/4  |APIB00-A350LF1-13CR-BB/OSEY-SW 90
GLOBE 1 APIB00-A350LF1-13CR-BB/OS&Y-SW 100
GLOBE 11/2 |APIS800-A350LF1-13CR-BB/OS&Y-SW 31
GATE 112 |API800-A350LF1-13CR-BBIOS&Y-SW 66
GATE i API800-A350LF 1-13CR-BB/OS&Y-SW 55
GATE 1172 |API800-A350LF1-13CR-BB/OS&Y-SW 18
GATE 2 |ANSI300-SCPL1-13CRIHFS-BRIOS&Y-RF 33
GATE 3 |ANSI300-SCPL1-13CR/MFS-BB/OS&Y-RF 30
GATE 4 |ANSI300-SCPL1-13CR/HFS-BB/OS&Y-RF 30
GATE 6  |ANSI300-SCPL1-13CR/HFS-BB/OS&Y-RF 4
GATE 14 |ANSI300-SCPL1-13CR/HFS-BB/OS&Y-RF 17
GLOBE 112 |ANSI1500-830C-SUS304ST.-NB/OS&Y-SW 50
GLOBE 3/4  ]ANSI1500-S30C-SUS304ST -NB/OSBY-SW 95
GLOBE 1 ANS|1500-S30C-SUS304ST -NB/OS&Y-SW 50
GLOBE 1112 |ANSI1500-S30C-SUS304ST.-NB/OS&Y-SW 28
CHECK 3 |ANSI300-SCS13-8US304-BB/OS&Y-RF 30
GATE 2 |ANSI300-SCPH11-13CR/HFS-RF 30
GATE 8  [ANSI300-SCPH11-13CR/HFS-RF 10
GATE 12 |ANSI300-SCPH11-13CR/HFS-RF 4
GLOBE 12 |JPIBOON-A182F1-13CR/HFS-BBIOSAY-SW 60
GLOBE 3/4  |JPIBOON-A182F 1-13CR/HF S-BB/OS&Y-SW 60
GLOBE 1 JPIBOON-A182F 1-13CR/IHFS-BB/OSAY-SW 20
GLOBE 1112 |JPIBOON-A182F1-13CR/HFS-BB/OSAY-SW 10
GATE 112 |JPIBOON-A182F1-13CR/HFS-BB/OS&Y-SW 60
GATE 3/4  |JPIBOON-A182F1-13CR/HFS-BBIOSEY-SW 50
GATE 1112 |JPIBOON-A182F1-13CR/MHFS-BBIOSEY-SW 50
CHECK 3/4  ]ANSI300-SUS304-BC LIFT-SW 25
CHECK 1 ANSI300-SUS304-BC LIFT-SW 33
CHECK 11/2 |ANSI300-SUS304-BC LIFT-SW 44
CHECK 4 |ANSI300-SCPL1-13CR-BC SWING-RF 40
GLOBE 3 |ANSI1500-A352LCB-SUS304ST.-BB/OS&Y-SW 30
GLOBE 2 |ANSI1500-A362LCB-SUS304ST -BBIOSSY-SW 8

GLOBE 4 |ANSI1500-A352LCB-SUS304ST -BB/OSRY-SW 27

GATE 2 ANS!1500-A352LCB-SUS3043T.-BBIOS&Y-BW(RJ) 16

GATE 3 ANSI1500-A352LCB-SUS3048T.-BBIOS&Y-BW(RJ) 10

GATE 4 ANSI1500-A352LCB—SUS3048T.-BBIOS&Y—BW(RJ) 17

GATE 6  [ANSI 500—A352LCB-SUSSMST.-BBIOS&Y—BW( RJ) 15

GATE 8  |ANSH 500—A352LCB-SUS3043T.-BBIOS&Y—BW(RJ) 10

NEEDLE 112 ANSI800-830C-SUS304-BBIOS&Y-BW(R) 25

NEEDLE 1 ANSI900-S3OC~SUSSM-BBIOS&Y—BW(RJ) 44

NEEDLE 1102 ANSI900-S30C-SUS304-BB/OSSY-BW(RJ) 25

GATE 2 |ANSI150-SCPL1-13CR-BB/IOS&Y-RF 25

GATE 3  |ANSI150-SCPL1-13CR-BB/OS&Y-RF 6
GATE 4 ___|ANSI150-SCPL1-13CR-BB/OS&Y-RF 5
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o8 AMMONIA VALVES . 23
5 NAME SIZE [WAT 57 s
s GATE 6  |ANSI150-5CPLI-13CR-BBIOSRY-RF 2 &
3 GATE 8 |ANSI50-SCPL1-13CR-BR/OSEY-RF 12 <8
g% BUTTERFLY {2  [ANSI50-SC$13-5US304-FLANGELESS % <
g BUTTERFLY |3 |ANSI50.5C513-5US304-FLANGELESS 30 =
E:/:% BUTTERFLY {10  |ANSI150-SC813-SUS304-FLANGELESS 7 Z
5 GLOBE |4  |ANSHS0-SCPL1-13CR-BBIOSEY-RF 14 =y
5 GLOBE |12 |ANSI300-SUS304-SUS304BBIOSAY-SW ) <
52 GLOBE |34 |ANSI300-SUS304-5US304-BBIOSEY-SW 58 2
5 GLOBE |1 |ANSI300-SUS304-SUS304-BBIOSEY-SW 3 &
X GLOBE 1 1/2 [ANSI300-5U5304-SUS304-BBIOSAY-SW 50 xS
3 GATE 2 |ANSIS00-SCS13-5US304-BBIOSEY-RF 55 4
§2 GATE 34 [ANSI300-SCS13-SUS304-BBIOSEY-RE 5 5
5 GATE 1 |ANSI300-SCS13-SUS304-BBIOSEY-RF 30 &
= GATE 1112 |ANSI300-SCS13-5US304 BRIOSEY-RF 57 &
X GATE 12 |ANSI150-SUS304-SUSI04-BRIOSSY-SW 60 <
55 GATE W4 [ANSI150-5US304-5US304-BBIOSEY-SW 180 5
5 GATE 1 |ANSI150-5US304-5US304-BB/OSEY-SW 77 &
2 GATE 1112 |ANSI150-SUS304-SUSI04-BBIOSEY-SW 4 <8
X CHECK 2 |ANSI50-SCS13-8US304-BC SWING-RF 18 <
R CHECK 3 |ANSI50-5C513-5US304-BC SWING.RF # =
czz:% CHECK 8 ANSI150-SC813-5US304-BC SWING-RF 20 Z
3 CHECK  [16  |ANSI50-SC$13-5US304-BC SWING-RF 20 =y
& CHECK 10 |ANSI150-SC$13-8US304-BC SWING-RF 18 =
85 GLOBE  [2  |ANSI50-5CS13-5US304-BBIOSAY-RF 2 5%
5 GLOBE |1 |ANSNS0-SCS13-SUS30+BBIOSSY-RF 5 s
% GLOBE |3 |ANSI50-5C$13-SUS304-BRIOSEY.RF 2 <
S GLOBE U4 |ANSIIS0-SCS13-SUS304-BBIOSEY-RF 52 4
§2 GLOBE  [112  |ANSI150-SCS13-SUS304-BBIOSAY-RF 2% &
= BALL 108 |ANSI150-SUS304SCS13-SEAT P.T.F.E-RF(FF) 80 3
2R BALL 172 |ANSI150-SUS304/SCS13-SEAT P.T.F E-RF(FF) 17 X3
X BALL 34 |ANSIT50-SUS304ISCS13-SEAT P.T.F.E-RF(FF) 8 5
52 BALL 1 |ANSIf50-5USI04SCS13-SEAT P.T.F.E-RF(FF) 50 =
53 BALL 1112 |ANSI150-SUS304/SCS13-SEAT P.T.F E-RF(FF) 69 s
= BALL 2 |ANSI50-SUS304ISCS13-SEAT P.TF.E-RF(FF) i <8
& BALL 3 |ANSI150-SUS3041SCS13-GEAT P.T F E-RF(FF) 50 =
2 BALL 6 |ANSI50-SUS30ISCS13-SEAT P.TF E-RF(FF) 50 &
tE//% GLOBE 2 ANSI150-SCPH2-13CR-BB/OS&Y-RF 30 Z
= GLOBE |3 |ANSI50-SCPH2-13CR-BBIOSAY-RF % g8
3 GLOBE |+  |ANSI150-SCPH2-13CR-BBIOSAY-RF % 53
‘},’; GLOBE 12 |ANSI150-SCPH2-13CR-BB/OS&Y-RF " o
= GLOBE |12 |ANSIBO0-SUS304-SUS304ST BBIOSEY-SW 200 =8
% GLOBE (34 |ANSIGO0-SUSI04-SUSIOMST -BBIOSAY-SW 21 <
& GLOBE |1 |ANSIBO0-SUIS304-SUS304ST. BR/OSEY-SW 8 5
= GLOBE U2 |JPIBOON-A162F22-SUSH04ST -BRIOSEY-SW 4 &

GLOBE |3 |IPIGOON-A182F22.5US304ST -BBIOSEY-SW 7 &

GLOBE 1 JPIBOON-A182F22-SUS304ST.-BB/QSAY-SW a7 RS

GATE 12 |ANSIBO0-SUS34-SUS304ST -BBIOSEY-SW 6 =

b7
D
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D
29
D
o g X2
b7 oS
o g//a
oK
sg/? g//a
oK
sg/? g//a
oK
sg/? g//a
o9 oX
o %//:7
sg/? g//a
oK
sg/? g//a
oK
\U/? &//'7
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\U/? &//'7
oK
oX 166 X2
o7 oS
D &//'7
oK
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oK
\U/? 29
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R NAME SIZE_IMAT QTy X
5 GATE 3/4  |ANSIB00-5US304-5US304ST.-BB/OSAY-SW 85 &S
ox GATE 1 |ANSIB00-SUS304-SUSI04ST -BB/IOSEY-SW 45 RS
33 NEEDLE 1 |ANSIS00-A182F1-13CRST -BBIOSEY-SW 38 22
S GLOBE 2 |IPIBOON-S25C-13CR/HFS-BB/OSRY-SW 20 =X
33 GLOBE 4 |JPIBOON-S825C-13CRIHFS-BBIOSAY-SW 11 =S
o GATE 2 |ANSIB00-SC48/SCPH2-13CRIHFS-BB/OS&Y-BW 5 RS
g3 GATE 16 |ANSIB00-SCAB/SCPH2-13CRHFS-BBIOSAY-BW 22 B2
% GATE 4  |ANSI900-SCPH11-13CRIHFS-BBIOS&Y 5 =8
o GATE 10 |ANSI900-SCPH11-13CR/HFS-BBIOSEY 50 =S
g3 GATE 12 |ANSI900-SCPH11-13CRIHFS-BBIOSEY 8 55
32 GATE 14 |ANSIS00-SCPH11-13CR/MFS-BB/OS&Y 5 23
2 GLOBE 12 |SPECIAL-A182F21-SUS304ST -NBIOS&Y-SW 25 =8
ox GLOBE 1 |SPECIAL-A182F21-SUS304ST -NB/OS&Y-SW 22 &S
o BUTTERFLY |14  ANSI300-SCPH11-13CRMFS-FLANGELESS 9 =2
33 BUTTERFLY (20  JANSI300-SCPH11-13CR/HFS-FLANGELESS 7 23
33 GATE 2 |ANSI400-SCPH2-13CRHFS-NB/OSSY-BW(RF) 25 &S
ox GATE 3 |ANSI400-SCPH2-13CR/HFS-NBIOSY-BW(RF) 45 RS
g3 GATE 4 |ANSI400-SCPH2-13CR/HFS-NBIOSRY-BW(RF) 4t 52
b2 GATE 6 |ANSI400-SCPH2-13CRMHFS-NBIOSBY-BW(RF) 40 X
33 GATE 8  |ANSIA00-SCPH2-13CRHFS-NBIOS&Y-BW(RF) 15 =S
ox GATE 10 |ANSI00-SCPH2-13CRHFS-NBIOSRY-BW(RF) 16 RS
g3 GATE 12 |ANSI400-SCPH2-13CR/HFS-NB/OS&Y-BW(RF) 20 B
% CHECK 12 |ANSIG00-A182F1-13CRIHFS-BC LIFT-SW 4 =8
o5 CHECK 2 |ANSI150-SCPH2-13CR-BC SWING-RF 4 g3
g2 CHECK 3 |ANSI150-SCPH2-13CR-BC SWING-RF 19 RS
32 CHECK 4 |ANSI150-SCPH2-13CR-BC SWING-RF 36 29
33 CHECK 6  |[ANSI150-SCPH2-13CR-BC SWING-RF 10 &8
ox CHECK 10 |ANSI150-SCPH2-13CR-BC SWING-RF 50 =S
8 CHECK 18 |ANSI150-SCPH2-13CR-BC SWING-RF 13 52
2 CHECK 14 |ANSI150-SCPH2-13CR-BC SWING-RF 8 o8
25 GATE 2 |ANSI300-SCPH11-13CR/IHFS-BBIOSAY-RF 10 =8
ox GATE 8 |ANSI300-SCPH11-13CR/HFS-BB/OSSY-RF 6 RS
33 GATE 12 |ANSIS00-SCPH11-13CR/HFS-BB/OSAY-BW(RJ) 4 82
3 GATE 4 |ANSHS00-S30C-SUS304ST.-NBIOSEY-SW 20 =3
o3 GATE 12 |ANSI1500-830C-8US304ST -NB/OSAY-SW 5 =S
g3 GATE 2 |ANSH500-SCPH2-SUS304ST -PSB/OS&Y-BW(RJ) 5 52
p GATE 3 |ANSI500-SCPH2-SUS304ST -PSB/IOSBY-BW(RJ) 5 22
33 GATE 8 |ANSI1500-SCPH2-SUS304ST -PSBIOSY-BW(R) 11 =8
o3 GATE 10 |ANS!1500-SCPH2-SUS304ST -PSBIOSAY-BW(RJ) 5 X
S CHECK 2 |ANSI1500-SCPH2-5US3045T.-PSC SWING-BW(RJ) 20 82
85 CHECK 6  |ANSI1500-SCPH2-SUS304ST.-PSC SWING-BW(RJ) 13 22
% CHECK 10 |ANSI1500-SCPH2-SUS3045T.-PSC SWING-BW(RJ) 49 =8
ex GLOBE 3 |ANSH50-SCS13-SUS304-BBIOSAY-RF 72 RS
S GLOBE 10 |ANSI900-SCPH11-43CR/HFS-BB/PSB-BW(RJ) 50 RS
32 GLOBE 34 |ANSI1500-830C-SUS304ST -NB/OSRY-SW 30 o%
5 GLOBE 1 20 &S
X GATE 8 ___|ANSIS00-SCPH11-13CR-BBIOS&Y-RF 4 RS
o2 Pg R3
5 167 S
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33 MON =S
ox NAME SIZE_[MAT QrY RS
g2 BUTTERFLY [8  |ANSIS00-SCPH2-13CR-FLANGELESS 8 22
33 GLOBE 1 |ANSIZ00-S30C-13CR/HFS-BBIOSAY-SW 15 oK
33 GLOBE ¥4 [ANSI900-530C-13CR/HFS-BBIOSEY-SW 20 &S
ox BALL 12 |S25C-13CR 304 RS
S GLOBE 12 |ANSI900-A182F1-13CRIHFS-BBINBIOSEY-SW 72 RS
3 GLOBE 3/4  |ANSIB00-A182F 1-13CRIHFS-BB/NB/OSBY-SW 25 5
22 GLOBE 1 |ANSI900-A182F1-13CR/HFS-BB/NB/OSEY-SW 21 g
2% GATE 12 |ANSI2500-530C-SUS3048T -NB/OSRY-SW M g8
5 GLOBE 12 |ANSI2500-S30C-SUS304ST.-NB/OSEY-SW 56 RS
53 GATE 4 |ANSI150-8C49-13CR-FLANGELESSIRF 16 B2
R GATE 3 |ANSI150-SC49-13CR-FLANGELESS/RF 23 =3
33 GATE 2 [ANSI150-8C49-13CR-FLANGELESS/RF 12 =S
o3 GATE 6  |ANSI150-5C49-13CR-FLANGELESS/RF 4 3
33 GATE 2 |ANSI300-5C49-13CR-FLANGELESS/RF 3 £
33 GATE 4 |ANSI300-SC49-13CR-FLANGELESS/RF 1 X
33 GATE 3 |ANSI300-5C49-13CR-FLANGELESS/RF 1 =S
ox GATE 8  IANSI300-5C49-13CR-FLANGELESS/RF 1 RS
g2 GATE 2 |ANS150-SCPH2-13CR-FLANGELESS/RF 12 22
i GATE 3 |ANSI150-SCPH2-13CR-FLANGELESSIRF 18 =
23 GATE 4 [ANSI150-SCPH2-13CR-FLANGELESSIRF 8 =S
ox GATE 6 IANSI50-SCPH2-13CR-FLANGELESS/RF 3 RS
g2 GATE 8  |ANSI50-SCPH2-13CR-FLANGELESS/RF 4 RS
g GATE 10 {ANSI150-SCPH2-13CR-FLANGELESSIRF 2 o%
% WEDGE GATE (3 |JIS10K~100-FC20-FC20-FF 6 =3
33 WEDGE GATE 4 |JIS10K~100-FC20-FC20-FF 12 RS
ox WEDGE GATE (8 |JIS10K~300-FC20-FC20-FF 8 RS
33 WEDGE GATE [11/2 |ANSIB00LB-528C-SW 12 £
b GLOBE 2 |ANSI150-SC49-13CR-FLANGELESSRF 2 =2
33 GLOBE 3 1 =S
ox GLOBE 2 [ANSI300-SC49-13CR-FLANGELESSIRF 1 RS
o GATE 2 |ANSIB0OLB-SC48-13CR-FLANGELESS/RF 4 B
2 GLOBE ¥4 |ANSIB00-SUS304-5US304-SW 3 X
23 GLOBE 2 [ANSI150LB-SCPH2-13CR-RF 8 &S
X GLOBE 3 4 <3
g% GLOBE 3 |ANSI2500-8C49-SUS304-BW 2 &2
%A GLOBE 12 |ANSI2500-525C-SUS304-SW 55 %
32 GLOBE 304 20 =3
& GLOBE 1 2 =S
ox GLOBE 112 10 xS
33 GLOBE 2 |ANSI2500-8C48-SUS304-5W 8 £
% GLOBE 12 |ANSIB00-528C-SW 235 5
3 GLOBE 344 119 =S
ox GLOBE 1 35 =2
o GLOBE 1112 16 22
% SWING CHECK (3 |ANSI150-SC48-13CR-FLANGELESS/RF 8 X

SWING CHECK[2  |ANSI300-5C49-13CR-FLANGLESS/RF 2 &S

SWING CHECK |4 |ANSI150-SC48-13CR-FLANGELESS/RF 7 RS
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3 NAME SIZE |MAT

e SWING CHECK|[2  [ANSIB00-SC49-13CR-FLANGELESS/RF
3 SWING CHECK3  |ANSI150-SCPH2-13CR-RF

oX SWING CHECK |4
o3 SWING CHECK|2  |ANSI2500-825C-SUS304-BW
RS LIFT CHECK |1 1/2 |ANSI1500-525C-SUS304-SW
he UFTCHECK 1
ex LIFTCHECK |3/4 |ANSIB00-S28C-SW
S8 LIFT CHECK |1
A LIFT CHECK _{14/2

33 P8
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B B D D D B B B DB BR AR s
S BOILER VALVE -

%7
&% TEM SIZE [DESCR BODY [TRM___[QTY : 3
g2 GATEVALVE  [2'  [ANSI-800-BW(RY) SCPH2 [13CRHFS [6 =8
32 GLOBE VALVE [1/2 [ANSI-800-SW. S30C  [13CRHFS |5 RS
33 GLOBE VALVE [1/2" [ANSI-900-SW A182F1 [13CRHFS (10 22
S GATEVALVE 2"  |ANSI900-BW(RJ) SCP PH11|13CR HFS |4 3
g3 NEEDLE VALVE {1*  [ANSI-900-SW A182F1 [13CRST 3 =S
S GLOBE VALVE [3/4" |ANSI-900-8W A182F1  |13CRHFS |20 5
5 GLOBEVALVE [1"  |ANSI-000-SW A182F1  |13CRHFS |4 3
g3 GATEVALVE (12" |ANSI-800-BW(RJ) SCP H11 {13CRHFS {21 &8
32 GATEVALVE |6"  |ANSI-800-BW(RJ) SCP H11 [13CR HFS |3 RS
33 GATEVALVE (14" |ANSI-900-BW(RJ) SCP H11 [13CR HFS |2 =2
S8 GATEVALVE  [10" [ANSI-900-BWW(RJ)  ISCPHH1 [3CRHFS |2 &
33 GLOBEVALVE |2  [ANSI-900-BW(RJ) SCPH11 [13CR HFS |8 RS
5 GATEVALVE (12" |ANSI-900-SW A182F1 [13CRHFS |4 =%
23 GLOBEVALVE [1"  [ANSI-900-SW A182F1  [13CRHFS [3 5
S GATEVALVE 14" |ANSL800-BW-(RJ)  [SCPH1% |13CRHFS |2 =8
38 GATEVALVE 8"  [ANSI-200-BW(RJ) SCPH11 |13CRHFS |2 RS
33 GATEVALVE (2  |ANSI-300-RF SCPH11 [13CRHFS |4 =2
S GLOBEVALVE 34" |JPS-600-SW A182F1 13CRHFS |6 8
53 CHECKVALVE [2'  {ANSI-300-RF(BW) SCPH2 [13CR |3 &S
% GATEVALVE |2 |[ANSL300RF(BW)  [SCPH2 [13CR |4 =2
g GATEVALVE |2  |ANSI-400-8W SCPH11 [13CRHFS |3 B2
8 GLOBE VALVE [3/4" ]ANSI-800-SW 830C  [13CRHFS |5 &S
g3 NEEDLE VALVE |1 112 JANSI-900-SW S30C  [susaos |4 =S
5 GATEVALVE (34" |API-800-SW $25C  [13CR |10 =2
&% GLOBE VALVE [3/4" [API-800-SW $25C  |13CR |27 ox
g3 GLOBE VALVE (1" |API-800-SW S25C  |13CR |20 &8
% GLOBEVALVE |12 [API-800-SW 825C [13CR |37 RS
23 GATEVALVE (10" |ANSI-150-RF SCPH2 [13CR |5 B2
g3 GATEVALVE 8"  |ANSI150-RF SCPH2 [13CR |4 =8
S GATEVALVE (10" [ANSI-400-BW(RF) SCPH2 [13CRHFS |2 =S
33 GATEVALVE 3"  |ANSI-400-BW(RF) SCPH2 [13CRHFS |10 =
ox GATEVALVE [12" |ANSI-50-RF SCPH2 |13CR 2 o8
g2 GATEVALVE |2'  [ANSI-150-RF SCPH2 [13CR |10 &S
5 GATEVALVE |12 [API800 S25¢  |13CR |12 RS
33 GATEVALVE |4  [ANSI-150-RF SCPH2 |13CR |6 B2
g% GATEVALVE 6" |ANSI50.RF SCPH2 J13CR 4 =8
g GATEVALVE 18" |ANSK150-RF SCPH2 |13CR |2 RS
% GATEVALVE |3'  |ANSI-150-RF SCPHz [faCR |8 59
25 GATEVALVE [1*  |APL800-SW $26C  [13CR |10 27
g GATEVALVE |1 12" |API-800-SW $25C  [13CR {10 g8
32 GATEVALVE |2 |ANSI-400-BW(RF) SCPH2 |13CR |6 RS
35 GLOBE VALVE /2" |JPI-800-SW S25C  [13CRHFS |4 22
o GLOBE VALVE 34" |JPI-800-SW S25C  |13CRHFS |4 =8
ga GLOBEVALVE |1 |JPI-800-SW §25C  [13CRHFS |4 RS
5 GLOBE VALVE [1/2 |JPI-800-SW §25C  3CRHFS |6 &2
2 GATEVALVE  [1/2 |JPI-800-SW S25C  [13CRHFS |6 B2
g% GATEVALVE 34" _|JPI-800-SW $25C __[13CRHFS |5 =3
o3 Pt g8
D e
g% 170 =8
D o8

o9 R

N



o L R R L R R R R R R RS R 2
g3 Urea Valve 3
3 INAME SIZE |MAT QTY] =S
2 GATE 172 [JIS10K-FCMB-13CR-UB-ISRS-SCRD 8 g3
% |GATE 3/4 |JIS10K-FCMB-13CR-UB-ISRS-SCRD 17 22
S3 GATE 1 |[JIS10K-FCMB-13CR-UB-ISRS-SCRD 11 2
32 GATE 11/2 |JIS10K-FCMB-13CR-UB-ISRS-SCRD 4 =8
33 GLOBE 112 [JIS10K-FCMB-13CR-UB-ISRS-SCRD 5 &S
>3 GLOBE 3/4 |NIS10K-FCMB-13CR-UB-ISRS-SCRD 4 22
g GLOBE 1 |IS10K-FCMB-13CR-UB-ISRS-SCRD 9 5%
33 GLOBE 1112 [JIS10K-FCMB-13CR-UB-SRS-SCRD 4 RS
25 GATE 2 |JIS10K-FC20-13CRIFC20-BB/OS 8 Y-FF 9 <
o3 GATE 4 |JIS10K-FC20-13CRIFC20-BBIOS & Y -FF 4 &2
g3 GATE 6  |JIS10K-FC20-13CRIFC20-BBIOS & Y -FF 2 s
32 GATE 12 [JIS10K-FC20-13CRFC20-BBIOS & Y -FF 1 =S
3 CHECK 2 |IIS10K-FC20-13CRIFC20-BC/SWING-FF 4 &S
X BUTTERFLY |10  |JIS10K-FC20-FCD RUBBER-F FOR FLANGELSS 7 52
g3 BUTTERFLY (12  [JIS10K-FC20-FCD RUBBER-F FOR FLANGELSS 2 o8
A BUTTERFLY |14  |JIS10K-FC20-FCD RUBBER-F FOR FLANGELSS 2 =S
33 BUTTERFLY [18  [JIS10K-FC20-FCD RUBBER-F FOR FLANGELSS 2 RS
X GLOBE 112 |ANSI(150/125)-FCMB-13CR-UB ISRS-SCRD 22 B2
S GLOBE 1 |ANSI(150/125)}-FCMB-13CR-UB ISRS-SCRD 5 =
32 GLOBE 174 |APIB0D{COMPACT)-S25C-13CR-BB QS&Y-SW 15 RS
35 GLOBE 112 |APIBOD{COMPACT)-525C-13CR-BB OS&Y-SW 87 &S
o3 GLOBE 34 |APIBOO(COMPACT)-S25C-13CR-BB OS&Y-SW 125 82
g% GLOBE 1 |APIBOO{COMPACT)-$25C-13CR-BB OS&Y-SW 25 58
33 GLOBE 11/2 |APIS00(COMPACT)-S25C-13CR-BB OS&Y-SW 10 &S
23 GATE 112 |APIBOO{COMPACT)-825C-13CR-BB OS&Y-SW 35 &S
o5 GATE 34  |APIBOG{COMPACT)-S25C-13CR-BB QS&Y-SW 72 =2
g3 GATE 1 |APIS00(COMPACT)-S25C-13CR-BB OS&Y-SW 1 oX
2 GATE 11/2 |APIBOO(COMPACT)-825C-13CR-BB OS&Y-SW 13 =S
3 GATE 2 [ANSI300-SCPH2-13CR/MFS-BB 03 & Y-RF(BW) 10 g3
X GATE 3 |ANSI300-SCPH2-13CR/HFS-BB OS&Y-RF{BW) 10 RS
g3 GATE 4 |ANSI300-SCPH2-13CR/MHFS-BB OS&Y-RF(BW) 6 %
32 GATE 6  |ANSI300-SCPH2-18CR/HFS-BB OS&Y-RF(BW) 11 =S
33 GATE 8  |ANSI300-SCPH2-13CR/HFS-BB OS&Y-RF(BW) 3 &S
X GATE 12 |ANSI300-SCPH2-13CR/HFS-BB OS&Y-RF(BW) 1 B2
g2 GATE 2 |ANSI150-SCPH2-13CR-BB OS&Y-RF 6 oS
53 GATE 3 |ANSI150-SCPH2-13CR-BB OS&Y-RF 12 =S
& GATE 4 |ANSI150-SCPH2-13CR-BB OS&Y-RF 8 &S
X GATE 6  |ANSI150-SCPH2-13CR-BB OS&Y-RF 2 B2
g% GATE 8  |ANSI150-SCPH2-13CR-BB OS&Y-RF 1 oS
33 GATE 18 |ANSI150-SCPH2-13CR-BB OS&Y-RF 2 =S
33 GLOBE 2 |APIBOD(COMPACT)-S25C-13CR-BB 08 &Y-RF 2 RS
25 GLOBE 3 |APIB00(COMPACT)-S25C-13CR-BB QS&Y-RF 4 22
g2 GLOBE 2 |ANSI300-SCPH2-13CRMHFS-BB OS &Y-RF(BW) 8 28
33 GLOBE 3 |ANSI300-SCPH2-13CR/HFS-BB QS&Y-RF(BW) 1 &S
33 GLOBE 4 |ANSI300-SCPH2-13CR/MFS-BB OS &Y-RF(BW) 2 RS
N GATE 8 |ANSI400-SCPH2-13CR/HFS-BB OS &Y- RF(BW) 1 RS
g% CHECK 112 |APIBOO(COMPACT)-825C-13CR-BC LIFT-SW 7 2
3 171 B2
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R (=774
8 Urea Valve B2
2 NAME SIZE |MAT Q1Y =3
3 CHECK 1172 |APIB0O{COMPACT)-525C-13CR-BC LIFT-SW 4 =S
g2 CHECK 2 |ANSI300-SCPH2-13CR-BC SWING-RF(BW) 3 RS
52 CHECK 4 |ANSI300-SCPH2-13CR-BC SWING-RF(BW) 2 B2
33 CHECK 6  |ANSI300-SCPH2-13CR-BC SWING-RF(BW) 2 28
X CHECK 8 |ANSI300-SCPH2-13CR-BC SWING-RF(BW) 1 =8
g% CHECK 112 |ANSI300-SUS304-BC LIFT-SW 3 =2
g CHECK 2 |ANSI500-SCPH2-SUS304ST -PSC SWING-BW(RJ) 3 5
33 CHECK 6  [ANSI1500-SCPH2-SUS3045T.-PSC SWING-BW(RJ) 2 g8
&% CHECK 2 |ANSI300-5CS13-8US304-BC SWING-RF 3 £
o CHECK 3 |ANSI300-SCS13-5US304-BC SWING-RF 1 2
b GATE 112 ANSI150-SUS304-BB 08 & Y-SW 12 o
33 GATE 304  |ANSI150-SUS304-BB OS & Y-SW 27 =S
ox GATE 1 |ANSI150-SUS304-BB OS &Y-SW 5 =
o GATE 11/2 |ANSH50-SUS304-BB OS & Y-SW 5 RS
2 GATE 112 |ANSI300-SUS304-BB 08 & Y-SW 5 ox
35 GATE 34  |ANSI300-5US304-BB OS & Y-SW 10 =S
ox GATE 1 ANSI300-5US304-BB OS & Y-SW 5 RS
53 GATE 11/2 |ANSI300-SUS304-BB 05 & Y-SW 4 22
33 GLOBE 112 |JPIBOON-825C-13CR/HFS-BB OS &Y-SW 5 28
X GLOBE 3/4  |JPIBOON-S25C-13CR/HFS-BB OS &Y-SW 7 =S
g% GLOBE 112 |ANSI1500-830C-5US304ST.-NB OS&Y-SW 16 =2
3 GLOBE 3/4  |ANSI1500-S30C-SUSID4ST.-NB OS8Y-SW 5 52
3 GLOBE 1 |ANSI1500-S30C-SUS304ST -NB OS&Y-SW 3 =
ox GATE 12 |ANSI1500-530C-SUS304ST.-NB OS&Y-SW 12 =S
33 GATE 1 |ANSI1500-S30C-SUS304ST.-NB OS&Y-SW 6 22
2 GATE 3i4  |ANSI1500-530C-SUS304ST.-NB OSBY-SW 7 9
3 GATE 2 |ANSI1500-SCPH2-8US304ST -PSB OS&Y-BW(RJ) 2 &S
X GATE 3 |ANSI500-SCPH2-SUS304ST.-PSB OSY-BW(RJ) 2 =S
S8 GATE 6  |ANSHS00-SCPH2-SUS304ST -PSB OSRY-BW(RJ) 1 22
22 GATE 2 |ANSI300-SCS13-SUS304-BB OSRY-RF 4 o
3 GATE 3 [ANSI300-SCS13-5US304-B8 OS&Y-RF 2 =S
g% GATE 112 JPIBOON-S25C-13CR/HFS-BB OS 8Y-BW(RF) 4 RS
g3 GLOBE 172 [ANSI300-SUS304-BB OS&Y-SW 1 B2
% GLOBE 1112 |ANSI300-SUS304-BB 0S&Y-SW 3 =8
N GLOBE 314  |ANSI300-SUS304-BB OS&Y-SW 5 )
g% GLOBE 2 |ANSI300-SCS13-SUS304-BB OS&Y-RF 1 2
o3 GLOBE 114 [ANSI150-SUS304-BB OS &Y-SW 3 52
35 GLOBE 112 |ANSH50-5US304-BB OS &Y-SW 7 g8
X GLOBE 1 |ANSI150-5US304-8B OS &Y-3W 2 )
g2 GLOBE 34  |ANSI150-SUS304-BB OS &Y-SW 5 =
52 GLOBE 34 |ANSIBO0-SUS304-BB OS&Y-SW 5 >
o GLOBE 1 |[ANSIB00-SUS304-BB QSRY-SW 10 &S
X GATE 314  |ANSIB00-SUS304-BB OS&Y-SW 6 =S
g% GATE 112 |ANSI2500-S30C-SUS304ST.-BB 0S&Y-SW 9 =2
p] GLOBE 112 [ANSI2500-830C-5US304ST -NB OS&Y-SW 16 2
33 GLOBE 180 |1/ ISPECIAL-SUS316L-SUSI1BL/HFS-BW(LENS) 50 =8
.7 M A AnA Aira AMESIAT M AGAAL OHIDALAD IUED DUAHL DRSO o o
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_X Urea Valve =S
53 NAME SIZE _IMAT Qryl 22
o GLOBE 180 |12 |SPECIAL-SUS316L-SUS316L/HFS-BW(LENS) 10 83
23 GLOBE180 |2  [SPECIAL-SUS316L-SUS316L/HFS-BW(LENS) 6 &S
oN GLOBE180 |3  [SPECIAL-SUS316L-SUS316L/HFS-BW(LENS) 5 g
3 GLOBE 180 |4  |SPECIAL-SUS316L-SUS316L/HFS-BW(LENS) 3 82
38 GLOBE 180 |8  |SPECIAL-SUS316L-SUS316L/HFS-BW(LENS) 2 2
33 GLOBE180 |8  [SPECIAL-SUS316L-SUS316L/HFS-BW(LENS) 2 RS
oN GLOBE 180 |1 1/2 |SPECIAL-SUS316L-SUS318LHFS-BW(LENS) 3 ]
3 CHECK 1172 |SPECIAL-SUS316L-LIFT-BW(LENS) 5 =2
22 CHECK 14 |SPECIAL-SUS316L-LIFT-BW(LENS) 7 X2
33 CHECK 3 |SPECIAL-SUS316L-LIFT-BW(LENS) 3 =3
o CHECK 4  |SPECIAL-SUS316L-LIFT-BW(LENS) 2 =S
o CHECK 8  |SPECIAL-SUS316L-LIFT-BW(LENS} 1 &2
32 CHECK 8  |SPECIAL-SUS316L-LIFT-BW(LENS) 1 %
& CHECK 14 [SPECIAL-SUS316L-LIFT-BW(LENS) 2 &8
e GATE 1/2  |ANSI300-SUS316L-BB OS&Y-SW 15 RS
g3 GATE 34 1ANSI300-SUS316L-BB OSEY-SW 8 82
32 GATE 11/2 |ANSI300-SUS316L-BB OS&Y-8W 5 9
o GLOBE 12 |ANSI300-SUS316L-BB 0S &Y-SW 10 &S
oN GLOBE 11f2 |ANSI300-SUS316L-BB 08 &Y-SW 2 ]
33 GLOBE 2 [ANSI300-SCS16/ASTM CFaM-SUS316L-BB OS &Y-RF 2 22
33 GATE 112 |ANSI150-SUS316L-BB 0S&Y-SW 5 8
5 GATE 3/4  |ANSI150-SUS316L-BB OS&Y-SW 5 &S
o GATE 1142 |ANS!150-SUS316L-BB OS&Y-SW 2 e
S8 GLOBE 42 |ANSI150-SUS316L-BB OS&Y-SW 4 =2
33 GLOBE 314 |ANSH50-SUS316L-BB OS&Y-SW 7 8
& GLOBE 1 |ANSI150-SUS316L-BB OS&Y-SW 2 3
2 GATE 4  [ANSI150-SCS18/ASTM CF3M-SUS316L-BB OS &Y-RF 2 RS
g3 GATE 8  |ANSI150-SCS16/ASTM CF3M-SUS318L-BB OS &Y-RF 1 RS
e CHECK 2 |ANSI300-SCSIBL/ASTM CFIM-SUS316L-BB OS &Y-RF 1 <
39 GATE 2 |ANSI300-SCS316L-ASTM CFaM-SUS316L-BB OS&Y-RF 3 =3
oX GATE 3 |ANSI300-SCS316L-ASTM CFaM-SUS318L-BB OS&Y-RF 2 =S
3 GATE 4 |ANSI300-SCS316L-ASTM CF3M-SUS316L-BB OS&Y-RF 1 82
R GATE 8  |ANSI300-SCS316L-ASTM CF3M-SUS316L-BB OS&Y-RF 3 22
&g GLOBE 2 |ANSI300-SCS316L-ASTM CF3M-SUS316L-BB OS&Y-RF 1 &S
& GATE 3 |ANSI2500-SC49-8US304ST -PSB OS&Y-BW(RJ) 1 %]
g3 GATE 8  |ANSIZ500-SC49-SUS304ST.-PSB OS&Y-BW(RJ) 2 22
32 GATE 8  |ANSI2500-SC49-5US304ST.-PSB OS&Y-BW(RJ) 1 8
2% GLOBE 3 |ANSI2500-SC49-SUS304ST.-PSB OS&Y-BW(RJ) 4 g8
o GLOBE 6  |ANSI2500-SC49-SUS304ST -PSB OS&Y-BW(R) 2 e
S8 CHECK 8  |ANSI150-SC513-SUS304-BC/SWING-RF 1 22
33 GLOBE 2 |ANSI300-SCPL1-13CR/HFS-BB OS&Y-RF 1 2
& GLOBE 3 |ANSI300-SCPL1-13CR/HFS-BB OS&Y-RF 2 3
2 GLOBE 4  |ANSI300-SCPL1-13CR/HFS-BB OS8Y-RF 2 RS
R GATE 1 /2 |ANSI900-S30C-13CRIHFS-BB OS &Y-SW 5 =2

GATE 112 ANSI900-A182F1-13CR/HFS-BB OS &Y-SW 7 %

GATE 3/4  |ANSI900-A182F1-13CRMFS-BB OS &Y-SW 3 =

GATE 2 |ANSI900-SCPH11-13CR/HFS-BB OS&Y-BW(RJ) 2 =S

GATE 2 |ANSI300-SCPH41-13CR/HFS-BB OS&Y-RF 2 52

GATE 6  |ANSIS00-SCPH11-13CRMHFS-BB 0S &Y-BW(RJ) 2 2

g
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o
b7
o
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o
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o
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o
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3 p3 =S
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DEMI PIPE

ITEM MATERIAL SIZE QTY

pipe ¢/s,api, 5l jining hard rubber with 433 1" 45
pipe ¢/s,api, 5l lining hard rubber a33 112" 30
pipe ¢/s,api,5lining hard rubber 33 2 200
pipe /s, api, 5l lining hard rubber 232 242 25
pipe cfs,api,5l lining hard rubber a33 3 100
pipe c/s,api,5l lining hard rubber 233 4" 450
pipe ¢/s,api,5l lining hard rubber a33 g 3
pipe /s, api,5l,lining hard rubber a33 6" 150
pipe c/s,api, 5l lining hard rubber a33 g 54
tee /s, api, 51, lining with hard rubber.figd a33-gard a (8" 3
tee ¢/s,api,5l ining with hard rubber,figd,a33-grada  |2" 5
o8 c/s,api,5lfining with hard rubber,figd,a33-grad & |4" 2
tee ¢/s,api, 5l lining with hard rubber, figd,a33-grad a  |4™2"2" 3
tee ¢/s,api, 5l lining with hard rubber,figd,a33-grad & {6™8"8" 2
manual valve  |lining with 150ibg,a33-a polypropylene 1 18
manyat valve  lining with 150ibs a33-a polypropylene 14/2" 2
manual veive  [lining with 150ibs 233-a polypropylena 2 30
manuat vatve  {lining with 150ibs a33-a polypropylene 212 3
manual vaive  [lining with 150ibs a33-a polypropylene ¥ 3
manual valve  {lining with 150ibs 233-a polypropylene 4" 19
manual valve  |lining with 150ibs a33-a polypropylene g 1
manuaf valve  (fining with 150ibs a33-a polypropylens 6" 12
manual valve  [lining with 150ibs a33-a polypropylene 8" 6
check valve lining with a33-a 4" 6
check vaive fining with a33-a 8" 4
flow indicator 4" 6
flow indicator 6" 4
pipe c/s,apt 5l,3ch40,3eamless 12 30
pipe o/s,apt 51,schd0 seamless 1" 28
pipe ¢/s,apt 5,sch40 seamiess 112" 25
pipe c/s,apt 5l,8ch40,seamless 2" 70
pipe c/s,apt 5l,5ch40,seamiass 3 27
pipe ¢/s,apt 5l,8ch40,3eamless 4" 73
pipe cfs,apt §,5ch40, seamless 6" 36
pipe cfs,apt 5l,schd0 seamless 8" 78
elbow 90 /s bw,3ch40 12 17
albow 90 ¢/s bw,sch40 1 13
albow 80 c/s bw,schd0 1112 14
albow 90 cls bw,schd0 2 a2
elbow 90 ¢/s bw,achd0 3 "
slbow 90 ¢/s bw,sch40 4" 15
elbow 90 c/s bw schd0 &" 12
elbow 80 ¢/s bw,schd0 g 14
coupling ©/3 sw,300# 112" 20
flange c/s wn,rf, 150# 172 7
flange /g wn,rf 150# 1" "
flange c/s wn,if, 150# 112 9
pi
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58 [TEM MATERIAL SZE__JarY | =8
% flange ¢/s wn,rf, 1504 2" 21 xS
2 flange ¢/ wn, 1, 150# ¥ 9 B2
tf" flange cfs wn,rf, 1504 4" 15 oX
g% fiange /s wn, 1, 150# 6" 18 g8
33 flange ¢fs,g0,1f, 150# 102 12 RS
33 flange ¢ls,80,f 1508 1" 7 B2
o flange cfs,s0,if, 150# 112 8 oS
2 flange ¢/s,80,f, 1504 " 9 Z
o] flange ¢fs,50,1f, 150¢ 3 8 '-?’
& flange o/s 80,1, 150% 4§ 32 52
oX flange ¢/s, 50,1508 8" 12 =S
o flange cfs, 80,1, 150# 242 6 RS
3 phumatic valve 2 7 B2
& prumatic valve 3 § 2
S pnumatic valve 4 10 =S
%2 _ prumatic valve 6" 9 XS
‘é" manual valve 2 6 5
ex manual valve 4" 12 o
g3 manual valve 3" 5 =S
X manugl velve 8" 12 5
o check vaive V4 4 8
ex chack valve 4" 6 o
3 flow indicator Ve 4 =S
P flow indicator 4" 6 r_:ﬂ
& con.ed. ¢/s,bw,sch40 84" 8 o
ex con.red. c/s,bw,schd0 64" 8 Z
S8 con.red. cfs,bw,sch40 43 3 RS
39 con.red. c/s,bw,schd0 42 112" 8 réu
3 ecc.red. cls,bw,sch40 g™ 3 5
oX con.red. ¢/s,lining with 233-a hard rubber gmg" 4 =S
o con.red. /s, lining with a33-a hard rubber 85" 4 RS
25 con.red, ¢/s,lining with a33-a hard rubber 4 8 B2
2x con.red, ¢/s,lining with a33-a hard rubber g3 6 oX
g% conred. /8 lining with 233-a hard rubber 21 4 &S
%2 con.red. ¢/s.lining with a33-a hard rubber 442 112" 4 1,
23 con.red. /s lining with 833~a hard rubber 4" 9 B2
X con.red. ¢/s,lining with a33-a hard rubber grg" 5 z
8 acc.rad. ¢/s,lining with 833-a hard rubber ™4 3 RS
32 acc.red. c/s,lining with a33-a hard rubber 42 142 4 r_:n
o acc.red. o/sfining with a33-a hard rubber 84" 2 2
ox panumatic valve |lining with a33-a hard rubber 1" 2 Z
33 panumatic valve (iining with 833-a hard rubber 142" 8 @
b panumatic valve |lining with a33-a hard rubber 2 ] B2
33 panumatic valve |lining with a33-a hard rubber 212" 4 2
oX panumatic valva llining with a33-a hard rubber 3 8 =S
2 panumatic valve |lining with a33-a hard rubber 4" 50 RS
b panumatic valve {lining with a33-a polypropylene 6" 8 B2
X9 175 X2
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ITEM MATERIAL SIZE QrTY

panumatic vaive {lining with a33-a polypropylene g 2
elbow 90 ¢/s,bwlining with a33-a hard rubber 112" 1
elbow 90 c/s,bwlining with a33-a hard rubber 2 60
elbow 90 ©/s,bw,lining with a33-a hard rubber 212" 6
elbow 90 c/s,bw,fining with a33-a hard rubber 3 25
elbow 90 /s, bwlining with 833-a hard rubber 4 85
elbow 90 ¢/s,bw,lining with a33-a hard rubber 6" 120
albow 50 c/s,bwlining with &33-a hard rubber 8" 9
slbow 45 ¢ls,bw lining with a33-a hard rubber 4" 15
flange ¢/s wn,rf 150# lining with a33-a hard rubber 12" 12
flange ofs,wn,rf, 150# lining with a33-a hard rubber 1" 6
flange c/s,wn,if, 150# lining with a33-a hard rubber 112" 12
flange /s, wn,rf, 1504 lining with a33-a hard rubber 2 50
flange ¢/s,wn,rf 150# lining with a33-a hard rubber 212 6
flange c/s,wn,if, 1504 lining with a33-a 3 40
flange cfs,wn,rf, 150# lining with a33-a 4 125
flange ¢/s,wn, T, 150# lining with a33-a 6" 100
flange cfs,wn,if, 1508 lining with a33-a 5 6
flange o/s,wn,rf, 150# lining with a33-a g 16
flange ©/s,80,1f, 150# lining hard rubber with a33-a 1174 10
flange ¢/s,s0,rf, 150 lining hard rubber with a33-a 1 25
flange c/s,s0,rf,150# lining hard rubber with a33-a 112" 30
flange o/s,s0,rf, 150# lining hard rubber with 233-a > 130
flange c/s,50,1, 1508 lining hard rubber with a33-a 212 20
flange ¢/s,s0,rf, 1504 lining hard rubber with a33-a ¥ 60
flange /8,50,rf, 150# lining hard rubber with 233-a 4" 378
flange c/s,so,1f, 150# lining hard rubber with a33-a 5 4
flange ¢/s,s0,rf, 150# lining hard rubber with a33-a &' 160
flange ¢/s,50,rf,150# lining hard rubber with 333-a g 20
tee c/s,api, 5l lining with 233-a 6"™g" 25
o o/s,api, 51 lining with a33-a 112" 10
toe ¢/s,api, 5 lining with a33-a 2R 4
) ¢/s,api, 51, ining with a33-a 6m3" 5
sfud bokt with nut 12*70 200
stud bolt with nut 5/8"105 {5100
stud bokt with nut 34120 1 400
stud boll with nut 314"200 200
p3
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s TYPE _ [SIZE MAT THIC[QTY [SPECIF &
&3 PIPE  [65 CIS API-5L A33 5.16 [130 |- X2
ox FLANG (65 CIS API-SL A33 - |11 [SLIPON 150 1BS oK
3 ELBOW (85 C/S API-SL A33 - |4 |ANGLE %0 =S
o2 FLANG (65 CIS API-SL A33 - |4 |WELDNECK150IPS =S
> PIPE |65 CIS API-SL A33 5.16 |160 |- 59
% FLANG |65 CIS API-SL A33 - |11 |SLIPON 1501BS %
ox ELBOW |65 CIS API-SI. A33 - {12 |e0 g
o FLANG (65 CIS API-SL A33 - |10 |WELD NECK150iBS =S
2 PIPE |50 CIS A33 391 (3 |- RS
33 FLANG (50 CI$ A3 - |t |WELD NECK150IPS B2
X ELBOW (50 CIS A33 - o o8
5 PIPE |75 POLYPROPYLEME 6.8 |180 |- =8
33 FLANG |75 A42 - 4 |1501BS =S
2 ELBOW |75 POLYPROPYLEME - |7 Jeo RS
& PIPE (250 TV3T-A 63 [0 |- B
ox FLANG (250 TVaT-A - 15 [SLIPON 1501BS 5
53 ELBOW {250 TV3T-A - |4 |90 RS
2 FLANG  [250 TV3T-A - |t |WELDNECK150188 RS
35 PIPE (85 TV3T-A 29 |20 | RS
o3 FLANG |85 TVaT-A - |t ISLIPON 150185 : o
&3 ELBOW |85 TVaT-A - 3 ie0 8
33 PIPE |50 TV3T-A 29 [30 - =S
22 FLANG |50 TVa7-A - |4 |SLIPON t501BS RS
35 FLANG |50 TV37-A - |3 |WELDNECK X2
ox ELBOW |50 TVaT-A - |14 Js0 X
g PIPE (80 TVaz-A 32 2 | =S
2 FLANG (80 TV37-A - |1 [SLIPON 150188 =
S FLANG (80 TVa7-A - |t |WELD NECK150iBS 53
o ELBOW |80 TVa7-A -t Jeo Bg
X PIPE |80 TVar-A 32 |30 | X
33 FLANG 80 TV37-A - {18 [SLIPON 150 1BS =S
2 FLANG (80 TVa7-A - 118 |WELD NECK1501BS RS
& ELBOW |80 TV37-A - [10 |90 B2
ox PIPE 100 TVaT-A 36 (40 |- o8
S FLANG {100 TV3T-A - |16 |SLIPON 1501BS &S
3 FLANG {100 TV3T-A - |14 IWELD NECK150IBS RS
22 ELBOW 100 TV3T-A - 12 oo X2
3 PIPE |40 PVC 5 100 |- R
ax FLANG |40 PVC - |20 |IPs150 o%
8 ELBOW |40 PVC - |15} =S
2 PIPE |50 PVC 5 [100 |- R
& FLANG |50 PVC - |14 |IBS150 B2
ox ELBOW |50 PVC - |1z | >
% PIPE  [100 PVC 88 |80 |- 5
33 FLANG 100 PVC - |16 |BS150 =S
32 ELBOW {100 PVC - e | RS
2 PIPE |25 TV37-A 23 1100 |- B2
€ B
g 177 =8
€ B
29 RS
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S8 POLISHER B2
2 TYPE _[SIZE MAT THIC|QTY [SPECIF &%
% FLANG |25 TV37-A - |30 [SLIPON 150iBS =S
X FLANG |25 TV3T-A - |20 |WELD NECK1501BS RS
X PIPE |12 pvC 23 (120 |- =2
3 FLANG 112 - PVC - a0 (s0iBS B2
32 ELBOW |12 PVC - |48 jeo oK
% PIPE 32 A33 4.85 [130 |- =8
&% FLANG (32 A33 - [s0 |sLIPON 150 1BS =S
S3 FLANG |32 A3 - |26 |WELD NECK150iBS =2
g2 ELBOW |32 A3 - |30 jeo 3
5 PIPE |40 A33 5.08 120 |- =Y
33 FLANG |40 A33 - |40 [SLIPON 1501BS =S
ox FLANG {40 A33 - {20 |WELD NECK1501BS =2
38 ELBOW {40 A33 - |25 |90 B2
38 PIPE  |6" SGP LINING WITH POLYETH-  [1200}- 3
33 FLANGE 6" SGP LINING WITH POLYETH- 150 |WELDED LINING &S
X ELBOW |6" SGPWITHPOLYETHLEN [= 145 90 RS
g3 PIPE  [14" STPG-38 SCHj20 |{SCH 20 =2
3 FLANGE (14" STPG-38 - 10 [1501BSS.0 22
2 ELBOW (14" STPG 38 - 6 |90 { 5%
&3 PIPE  |1" STPG 38 SCHé45 |- . =S
ox FLANGE 1" STPG 38 - |22 [1501BSS.0 : =S
o ELBOW |1° STPG 38 - |40 |80 : B2
2] PIPE |34 STPG 38 SCHEe0 5
33 FLANGE |3/4 STPG 38 - [34 [150BS 5.0 =S
X ELBOW [3/4 STPG 38 - |4 |e0 £
X PIPE  [1172 SGP GALV SCH4180 |- RS
33 FLNGE (1172 SGP GALY - |50 |1501855.0 B2
2 ELBOW (1172 SGP - et | oX
& PIPE  [10" SUS 304 4 0 |- =S
X FLANGE [10" 8US304 - |15 [150BS,5.0 =S
S ELBOW [10" $US304 -2 =2
2 PIPE  |10" STPG38 SCHi40Mm =
% FLANGE [10" STPG36 - |6 {1501888.0 =8
X ELBOW |10" STPG38 SCHis |- S
&% REDUCER"* TV-37-A - |10 . =2
53 REDUCER* TV-37-A - 12 B2
2 REDUCER"* TV-37-A - 14 =
33 REDUCER* TV-37-A -2 ) &S
o8 REDUCER* TV-37-A - 6} D
g% REDUCER" TV-37-A -0 =2
3 REDUCER" TV-37-A - 2 | 22
2 TEE  [10™10™4" (TV-37-A - o |- oK
& TEE  10™10"10" |TV-3T-A - 8t =S
X TEE  {8"™10"™10" [TV-37-A -k %
o TEE  |e"8™6"  [TV-37-A - o B2
2] TEE  [e"g"4"  [TV-37-A - 2 ) >
2 TEE  [am4m2'  [TV-31-A - |14t =
. (o777
oN p2 X2
s 178 &S
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2% ITEM MATERIAL SiZE  |QTY 55
X panumatic vaive {lining with a33-a polypropylene g 2 =27
2 elbow 90 c/s,bw lining with a33-a hard rubber 11" " z
32 elbow 50 cfs,bw lining with a33-a hard rubber 2 80 )
3 elbow 0 c/s,bw, fining with a33-a hard rubber 212 8 2
ex elbow 90 ofs,bw, lining with 233-a hard rubber 3 25 2
2 elbow 80 ¢/g,bw,lining with a33-a hard rubber 4" 85 oX
32 elbow 90 c/s,bw, lining with a33-a hard rubber 6" 120 Z
32 elbow 90 ‘¢/g,bw,lining with a33-a hard rubber 8" 9 <]
3 elbow 45 ¢fs,bw,lining with 233-a hard rubber 3 15 &2
X flange ¢/s wn,rf,150# lining with a33-a hard rubber /2" 12 2%
2 flange ofs,wn,rf, 1504 lining with a33-a hard rubber 1" 6 z
32 flange ¢/s,wn,if,150# lining with a33-a hard rubber 1112 12 g
& flange c/s,wn,rf, 1504 lining with a33-a hard rubber 2 50 =2
X flange ¢fs,wn,rf 150# lining with 833-g hard rubber 212" & 82
S8 flange o/g,wn,rf, 150#,lining with a33-a 3 40 oX
3 flange o/s,wn,f, 1504 fining with 833-a 4 125 &S
2 flange c/s,wn,f, 150# lining with a33-a 8" 100 RS
X flange cls,wn, i, 1504 lining with a33-a 5 6 B2
oX flange /s, wn,rf, 1504 lining with a33-a g 16 oX
8 flange ofs,50,1f, 1504 lining hard rubber with 233-a 172" 10 =8
3 flange ¢/s,s0,1f,1502 lining hard rubber with a33-a 1" 25 RS
tf" flange ¢/s,50,1f, 1504 lining hard rubber with a33-a 142 30 ,_?,
X flange c/s,so0,rf, 150 fining hard rubber with a33-a s 130 22
2 flange ¢/s,30,1T,150# fining hard rubber with a33-a 242 20 o
22 flange ¢/s,50,1f,150# fining hard rubber with a33-a ¥ 60 Z
a:-; flange c/s,s0,f, 1504 lining hard rubber with a33-a 4" 375 RS
o flange ¢/s,30,11,150# fining hard rubber with a33-a 5" 4 B2
z flange c/8,80,7f,150# lining hard rubber with a33-a 8" 160 X
2 flange cls,s0,7f, 1504 lining hard rubber with a33-a 8" 20 =S
32 tee ¢/s,8pi, 5 fining with 833-a [6me" 25 RS
23 tee o/s,apl5lining with a33-a 1121 10 53
oX toe ¢f/s,api, 5 lining with a33-a ez 4 2%
8 toe ¢/s,api, 5 lining with a33-a 8"3" 5 =8
33 stud bolt with nut 12*70 200 47
o stud bolt with nut 5/8™105 | 5100 =2
:U/? stud bolt with nut 34™120 400 %:/27
o stud bolt with nut 34™200 | 200 39
ex 0
3 179 S
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2% TYPE  |SIZE AT THIC|QTY [SPECIF RS
2 TEE 1212"10" [TV-37-A - 8 | Ljn
32 TEE 12"12%g" |TV-37-A - s | 8
cga VALVE  [1/2" PVC - 130 [150iBS Z
2 VALVE /2" A33 - 125 |HV DIAPHRAM VALVE 150/BS RS
2 BALL VAL)3/4" PVC - 24 [1501B3 ;n
2 VALVE  |3/4" A33 - {30 |DIAPHRAM 150IBS 8
cé-: VALVE |1 A33 - {25 IDIAPHRAM 150i88 Z
2% VALVE 112" A33 - 20 |DIAPHRAME VALVE 150185 g
o VALVE |2 A33 - |40 |DIAPHRAME VALVE/150IBS 82
33 VALVE [21/2" TV-37-A - |25 |DIAPHRAME VALVE/50IBS %
c/:': VALVE [3" TV-37-A - |15 |[SIAPHRAME VALVE/1501BS z
23 VALVE 4" TV-37-A - |20 |DIAPHRAME VALVE/50188 g
3 VALVE 6" TV-37-A - |23 |DIAPHRAME VALVE/150IBS 53
33 VALVE 8" TV-37-A - |18 |[DIAPHRAME VALVEM50IBS B2
cga VALVE 10" TV-37-A - |18 |DIAPHRAME VALVE/150IBS =S
o5 VALVE |12 TV-37-A - |14 IDIAPHRAME VALVE/501BS 2
2 VALVE |8 TV-37-A - |8 |BUTTER FLY VALVE/150iBS =2
3 VALVE |10 TV-3T-A - |8 IBUTTER FLY VALVE/150IBS 3¢
33 VALVE  [12 TV-37-A - {10 BUTTER FLY VALVE/50IBS =3
3 VALVE [6" TV-37-A - |9 |BUTTER FLY VALVE/50IBS Z
9 P3 P
DA g
:/: &
:/: &
:/: &
:/: &
:/: &
:/: &
:/: &
g3 180 %
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1

PIPE & FITTING FOR BOILER

ITEM SI2ZE  |SCH MAT DESCRIPTION Qry

PIPE 112" [1MM SGP 70
PIPE 11/2"  1SCH&0 STPG38 25
PIPE 1" SCHE0 STPT38 30
PIPE 1" SCHao STPG38 35
PIPE 1" SCH40 8US304 10
PIPE 1" SCHgp STPT42 30
PIPE 112" SCH80 STPT38 40
PIPE 12" SCHE0 STPG38 60
PIPE 112" SCH80 STPT42 70
PIPE 12" SCH80 SGP 40
PIPE 12 16MM STPA1Z 20
PIPE 12" SCH20 STPG38 25
PIPE 12" 7.9MM SGP 20
PIPE 12" SCH20 STPG38 25
PIPE 14" MM SGP 15
PIPE 14" 7.9MM SGP 40
PIPE 2" 1.5MM SGP 20
FIPE 3 SCH40 STPG38 40
PIPE 3 SCHE0 STPG38 10
PIPE 34 5CH40 SUS304 35
PIPE 4 SCHB0 STPA12 80
PIPE 4" SCH40 STPG38 75
PIPE 4 4MM SGP 40
PIPE 6" SCH40 STPG38 30
PIPE 6" SCH40 STPT38 20
PIPE 6" SCH120  |STPT38 20
PIPE 6" AMM SGP 20
PIPE g SCHs0 STPA12 30
PIPE 8" SCH120  |STPT38 15
PIPE g SCH40 STPG38 20
FLANGE 1" - - ANSI-60C-WN-RJ-S30C 2
FLANGE 12" - ANSI-G00-WN-RJ-830C 3
FLANGE 12" - ANSI-G00-WN-RJ-A182F1 2
FLANGE |3" - ANSI-300-SO-RF-826C 2
FLANGE  |3/4" ANSI-150-SO-RF-SUS304 2
FLANGE |3/ - ANSI-300-WN-RJ-830C 2
FLANGE 4" - ANSI(126/160)-80-FF-5541 OR 825C 2
FLANGE 8" - ANSI-400-WN-RF-525C 2
FLANGE [8" - - ANS|-800-WN-RJ-825C 6
FLANGE 8" - - ANSI-900-WN-RJ-A182F1 1
FLANGE _|8" - - ANSI-400-WN-RF-825C 2
TEE 142" |1.5MM SGP. GALV. |- 2
TEE 1/2"1/2" |SCH80 STPG38 . 1
TEE 1212 |7TMM SGP - 2
TEE 12"12"  |16MM STPA12 - 2
TEE 12"™12" _|SCH20 STPG38 - 1
TEE 12"8"  [SCH80 STPA12 - 1
TEE 3"y SCH40 STPG38 - 4
TEE 3/4"1/2" [SCH80 STPG38 - 2
TEE 34™3/4" [SCHED SUS304 - 6
TEE 42" 4MM SGP - 3
TEE 44" MM SGP - 2
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TEE 44" 3MM SGP 1
TEE 44" SCHs0 STPA12 1
TEE 66" 4MM SGP 2
TEE 6"6" SCH40 STPG38 4
TEE g"4" 5MM SGP 1
TEE g"g" SCH120  |STPT38 4
TEE g"g" SCH40 STPT38 1
TEE g'g" SCH80 STPA12 2
TEE 88" SCH20 STPG38 1
ELBOW  |11/2"  |SCHa0 STPG38 4
ELBOW  |11/2" |1.5MM SGP.GLV. 6
ELBOW |1 SCHa STPG38 4
ELBOW |1 8CH20 SGP 2
ELBOow |1 SCH80 STPT42 4
ELBOW |1 SCH80 STPT38 4
ELBOW |12 SCH80 STPG38 8
ELBOW 12" SCH20 SGP 2
ELBOW 12" SCH80 STPT42 4
ELBOW 12" SCH80 STPT38 4
REDUCER [10™8"  |SCH80 STPA12 1
ELBOW 12" MM SGP 4
ELBOW |12 16MM STPA12 2
ELBOW 12" SCH20 STPG38 3
REDUCER 128" |6MM STPA12 1
ELBOW 18" SCH20 STPG38 3
ELBOW 2" 1.5MM SGP 8
ELBOW  |3/4" SCHso STPG38 2
ELBOW  |3/4" SCHB0 5US304 3
ELBOW |4 3MM 5GP 1
ELBOW 4" SCH40 STPA12 10
ELBOW 4" 4AMM 5GP 2
REDUCER |4"™3" MM SGP 2
REDUCER |4™8" 4MM 5GP 1
ELBOW 8" SCH40 STPT38 2
ELBOW |8 4AMM §GP 4
ELBOW |8 SCH120  |STPT38 2
ELBOW _|6" SCH40 STPG38 5
REDUCER [6™14"  |4MM SGP 2
REDUCER _|6"4" SCH120  [STPT38 2
ELBOW |8 STPT38  [SCH40 2
ELBOW |8 SCH80 STPA12 8
ELBOW |8 5MM SGP 2
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DIAPHRAME VALVE/1501BS
BUTTER FLY VALVE/150IBS
DIAPHRAME VALVE/MS0IBS
DIAPHRAME VALVE/1501BS
SIAPHRAME VALVE/1501BS

DIAPHRAM 150IBS

DIAPHRAME VALVE/150I1BS
DIAPHRAME VALVE/1501BS

BUTTER FLY VALVE/150I8S
DIAPHRAME VALVE/150IBS

BUTTER FLY VALVE/150IBS

14
10
25
40

15

30
20
23

19

TV-37-A
TV-37-A
TWV-37-A

A33

TV-37-A
A33

TV-37-A
TV-37-A
TV-37-A
TV-37-A
TV-37-A

12"
12

212"

D

3/4"

"

5"

g

VALVE
VALVE
VALVE
VALVE
VALVE
VALVE
VALVE
VALVE
VALVE
VALVE
VALVE
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ANNEX NO.4
PUMPS FOR AMMONIA UNIT

R A A A AT Al ACE AT A0 A A S A AT A AT AT S AT AT A A0 A S S Ak Al A A A S0 Ak ST ACH A A A Ak AT A0 A S A AT A o A A

TAG.NO.

SERVCE

NO.

REQ.

P-101 AB

HIGH PRESS. B.F.W. PUMP

P-101 AT

HIGH PRESS. B.F.W. TURBINE

P-102ABC

B.C.W.PUMP

P-102ABT

B.C.W.PUMP TURBINE

P-104 AB

L.P.B.F.W.PUMPE

P-105

HYDRAZINE FEED PUMP

P-106

L.P.W.H.B. PHOSPHATE FEED PUMP

O NOO|OIBAIWIN|EF

P-107 AB

TURBINE CONDENSATE RETURNE
PUMP

NIFRPIFRPINDNWEFIN

(o}

P-108

AMMONIA FEED PUMP

[EEN

P-109

HIGH PRESS. W.H.B PHOSPHATE
FEED PUMP

[EEN

11

P-110

AMMONIA & HYDRAZINE FEED
SPARE PUMP

[EEY

12

P-111

P-101 AT AUX. L.O. PUMP

13

P-112

P-101 B AUX. L.O. PUMP

14

P-201AB

SEMI - LEAN SOLUTION PUMP

15

P-201HT

HYDRAULIC TURBINE

16

P-201AT

SEMI - LEAN SOLUTION PUMP
TURBINE

N

17

P-202AB

LEAN SOLUTION PUMP

18

P-203AB

REFLUX PUMP

19

P-204

SOLVENT TRANSFER

20

P-205

ANTIFOAM INJECTION PUMP

21

P-206AB

CONDENSATE INJECTION PUMP

22

P-207AB

STEAM CONDENSATE RECOVERY
PUMP

N

23

P-208AB

P -201A, B AUX. L.O. PUMP
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g DI D DI D B N I D DI D T I DI D D

“\‘(Z(Z{Z{Z(Z(Z/Z(Z(Z(Z(Z([Z(]Z(Z(Z{Z{Z{»4 024 [0, 24 10,24 0.4 10,24 [0, 10,24 16,24 16,24 10,24 16,74 16,74 10,24 16,24 16,74 1.4 100,24 16,4 1.4 10,24 116,74 10,4 10,4 16,74 16,74 10,4 100,24 16,74 10,4 110,24 16,74 16,74 16,24 16,74 66,74 I,
LN

S . .

24

P-301AB

SYN. GAS COMP’R
CONDENSATE RETURN PUMP

25

P-302AB

SYN. GAS COMP’R
LUBE OIL PUMP

26

P302AT-

SYN. GAS COMP’R
L.0.& L.P.S.0. PUMP TURBINE

27

P-303AB

SYN. GAS COMP’R
L.P. SEAL OIL PUMP

28

P-304AB

SYN. GAS COMP’R
H.P. SEAL OIL PUMP

29

P-304AT

SYN. GAS COMP’R
H.P.S.0. PUMP TURBINE

30

P-311AB

SYN. GAS COMP’R
CONDSATE RETURN PUMP

31

P-312AB

AIR COMP’R LUBE OIL PUMP

32

P-312AT

AIR COMP’R
L.O. PUMP TURBINE

33

P-321AB

N.G. & REF. COMP’R
CONDSATE RETURN PUMP

34

P-322AB

N.G. & REF. COMP’R
LUBE OIL PUMP

35

P-322AT

N.G. & REF. COMP’R
L.O. & S.0. PUMP TURBINE

36

P-323AB

N.G. & REF. COMP’R
SEAL OIL PUMP

37

P-401AB

AMMONIA PRODUCT PUMP
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PUMPS FOR UREA UNIT
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o
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o

=29

o

g
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o

g

OO
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o

-7
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89

oA

g

OO

=2

2

g

oA

89

oA

2%

o

7%

2

77

oA

89

o

8

D

29

2

g

oA

77

o

8

D

7%

2

77

oA

89

o

8

D

2

2

g

oA

89

o

8

D

7%

2

77

oA

77

o

8

D

29

2

g

oA

89

o

8

D

7%

2

77

oA

77

o

8

D

Repair

New

Supply

No.

REQ’D

2

2

1

2

2

2

Services

Ammonia Feed | 2

Pump

H.P.Carbamate
Solution Pump

M.P.Carbamate
Solution Pump

Stripping Tower | 2
Feed Pump
Ammonia

Booster Pump

Steam

Condensate
Pump

H.P.Washing
Pump

Carbamate

Booster Pump
K-501

Condensate

Returln Pump

K-501 Lube Oil

Pump

Oil

K-501 Seal
Pump

P-531A Turbine |1

P-532A
Turbine

Item No,

P-501AB

P-502AB

P-503AB

P-504AB

P-505AB

P-506AB

P-508

P-509AB

P-530AB

P-531AB

P-532AB

P-531AT
P-532AT

1-

2-

3-

4-

5-

6-

7-

8-

O-

10-

11-

12-
13-

O
29
Da
o9
O
9
O
&9
D
9
NP
o
D
29
D
29
O
9
Do
9
oA
29
O
29
D
9
oA
9
D
9
D
&9
O
9
D
9
o
o9
O
29
D
-2
NPa
9
o
9
D
&9
O
9
D
9
o