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Inspection And Test Plan (ITP) for Refrigerator Package

MA-GO:
Please kindly issue the ITP as per attached MOM

XX

Code 1 No Comment / Approved

(Applicable Only for “For Review” and "For Approval" Documents)
No comment and the document are released for Manufacturing.

Code 2 . No Comment/ Approved with Note(s)

Vendor/Sub- Contractor shall correct, revise and resubmit the document. The document is
released for Manufacturing if changes incorporated.

Code 3 Commented

Vendor/Sub-Contractor shall correct, revise and resubmit the document by the date specified. The
document shall be revised under the Status of “R: Revised Issue”. All corrected documents shall
be resubmitted before starting the Manufacturing Process.

Code 4 Not Accepted ( Rejected )

Vendor/Sub-Contractor shall re-work / re-design / re-specify the contents of the document
according to the comments / reasons for rejection.

All corrected documents shall be resubmitted before starting the manufacturing. Vendor/Sub-
Contractor shall not proceed with subsequent works of Material Supply or Manufacturing until
receiving Code1/Code2 or No Code from PURCHASER. Vendor/Sub-Contractor shall resubmit the
document with the same revision within 6 working days after receiving comments.

No Code No Code

(Only for “For Information” Documents and “As Built DWGs”)
Document has been submitted for PURCHASER's Information (FI). Consistency, completeness
and correctness of document content is in Vendor/Sub-Contractor's responsibility.

Date: Jul.29, 2025
Dept.: MA
signature:  F.Hamooni

Above checking results by EIED shall in no way relieve Vendor of any liability, obligation and responsibility out of the purchase order and
the mutual agreement in writing.

03

02 16.07.2025 IFA AM F.T AM

01 27.05.2025 IFA AM F.T A.M

00 21.04.2025 IFA N.B F.T A.M

Rev. Date Purpose OF Issue Prepared Checked Approved
(DD.MMM.YY)

This document is the sole property of GPIC and all information contained herein may neither be reproduced, used, disclosed, transmitted nor in any way made public without permission of the OWNER.
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PIM No.: IDR-GPIC-EIED- GPE-MA-3029-0001 Page No.1of9
Minutes of Pre-Inspection Meeting
Project Title Gachsaran HDPE
P.O. No. GPIC-PT-MA-P0-000-3029-00
Inquiry No. GPIC-DD-MA-REQ-000-3029
Vendor Name Hamian Sanat Energy (HSE)
Sub-Vendor Name N/A
Purchase Order )
Description Refrigerator Package (PK-6101)
Meeting Place Vendor’s Office
Meeting Date 26/7/2025
Attendances:

Company Title Name Signature
PIDMCOQ Procurement Manager Mr. Ahmadzadeh 3 (
PIDMCOQO Procurement Expert Mr. Salehi r?)bé‘ — ;_) ;

u -
EIED Technical Inspection Coordinator Mr. Hosseini ""\"'[] HoSseint
f -
EIED Technical Engineer Mr. Hamouni ff) -l
i 2
HSE Senior Engineer Mr. OSta
—_— i
- [
HSE Project Manager Mr. Tavakolian S i il
//

Distribution:

O Client (Copy)

O Consultant-EIED

O Vendor (Copy)

O Sub-Vendor (Copy)





PIM No.:

IDR-GPIC-EIED- GPE-MA-3029-0001

Page No. 2 of 9

MINUTES OF PRE-INSPECTION MEETING

No.

Description of Discussion

Confirmed
by

Action
by/Date
Date |

1.1

32

Review of Purchase Order

P.O. No.:
GPIC-PT-MA-PO-000-3029
Ordered items and quantity:
As Per P.O

- Delivery Date
As per P.O.

HSE

Applicable P.O. Documents
[X] All documents are in vendor's hand
[ ] The following documents are not in vendor’s hand

HSE

Communication Channel and Inspection Notice
TO:

[x ] EIED

Attention: Mr. Tahvili

Tahvili-p@eied.com (Technical Inspection Coordinator)
Tel. + 98 21 72385503

CC:

Khodadadeh-B(@eied.com (Project Manager)
Tel. + 98 21 72385896

Hajiebrahim-m@eied.com (Procurement Coordinator)
Tel. + 98 21 72385706

Amini-M@eied.com (Project Expeditor)
Tel. + 98 21 72385594

Razani-s@eied.com (Package Coordinator)

FROM:
[ x] Vendor

Attention Project Manager
project@hse-group.ir
Sales(@hse-group.ir
sourcing(@hse-group.ir

Tel. 02126350183 - 021263591 88

Fax.

HSE

Clarify applicable codes/regulation requirements,
standards

All inspection documents shall be in English language.

Putchase Order and Inspection and Test Plan documents.

HSE
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MINUTES OF PRE-INSPECTION MEETING
Action
No. Description of Discussion ConErmed by/Date
y Date
5. Review approval status of Vendor's drawings and
documents (VPIS)
[ X ] Commented by Purchaser.
[ ] Submitted to Purchaser
[ ] To be submitted by Hamian Sanat Energy (HSE)
All fabrication and inspection activities shall be started with code
l(no comment) or code 2 (no comment as noted) documents. For HSE
all submitted documents by wvendor (FI or FA), specified
technical information and data justness is in vendor
responsibility any time even after approval by EIED. The
Revised part shall be written in bold Italic and underline
character and cloudy in drawing.
General Drawing
[ 1 Commented by Purchaser
[X] Submitted to Purchaser
5.1 [ ] To be submitted by Hamian Sanat Energy  (HSE) HSE
Sub-Vendors List
[X ] Approved by Purchaser
5.2 [ ] Submitted to Purchaser HSE
[ 1To be submitted by Hamian Sanat Energy (HSE)
DATA SHEET
[X] Approved by Purchaser
5.3 [X] Submitted to Purchaser HSE
[ 1 To be submitted by Hamian Sanat Energy (HSE)
Welding Book
[ ] Commented by Purchaser.
5.4 [ 1 Submitted to Purchaser HSE
) [X] To be submitted by Hamian Sanat Energy (HSE)






PIM No.: IDR-GPIC-EIED- GPE-MA-3029-0001 Page No.40f9
MINUTES OF PRE-INSPECTION MEETING
No. Description of Discussion Sentinnag ;ﬁﬁggt"e
by Date |
Material order specification for critical equipment and
materials
[ ] Commented/approved by Purchaser
[X] Submitted to Purchaser
[ ] To be submitted by Hamian Sanat Energy  (HSE)
- Materials shall meet Purchase Order and no deviation is
accepted.
- All material and products shall have valid mill test
certificate (MTC) and submit to TPI/EIED for reviewing
and approval during inspection including complete
technical data such as chemical, mechanical, inspection
5.5 and test data and to be reviewed and approved by HSE
TPI/EIED.
- Mill Test Certificates shall be submitted by Vendor for
all materials.
- Mill Test Certificates shall conform to Purchase Order,
otherwise test’s samples shall be sent to previously
approved laboratory (by Client) for specifying required
properties.
- Testshall be done in laboratories approved by EIED/MC.
- Client’s approval for sub-vendors (which have not been
included in AVL) is needed.
5.6 [NDT Procedure & NDT Map
[ 1Approved as noted.
[ ] Submitted to Purchaser HSE
[X] To be submitted by Hamian Sanat Energy (HSE)
5.7 [Test Procedure (Function & Hydro Test)
[ 1 Approved by Purchaser
[ ] Submitted to Purchaser
[X ] To be submitted by HSE HSE
5.8 (Calibration certificates (Pressure Gauges & Caliper, ...)
[ ] To be submitted by HSE
[ X ] Will be submitted at inspection time to TPA.
All valid calibration certificates of inspection & test tools and HSE
equipment (such as caliper & pressure gauge, ectc) shall be
submitted during inspection and test also incorporated on Final
L Book.
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MINUTES OF PRE-INSPECTION MEETING

No.

Description of Discussion

Confirmed
by

Action
by/Date
Date

5.9 |Painting Procedure

[ x ] Approved by Purchaser

[ 1 Submitted to Purchaser

[ ] To be submitted by Hamian Sanat Energy  (HSE)

HSE

5.10Packing, marking & shipping procedure

[ 1 Commented by Purchaser

[ ] Submitted to Purchaser

[X] To be submitted by Hamian Sanat Energy (HSE)

HSE

5.11Welder Certificate

[ 1Approved by Purchaser

[ ] Submitted to Purchaser

[X] To be submitted by Hamian Sanat Energy (HSE)

HSE

5.12Inspection and Test Plan (ITP)

[x] Approved in PIM

[ ] Submitted to Purchaser

[ ] To be submitted by Hamian Sanat Energy (HSE)
Remark: If any conflict arises between this Inspection & Test
Plan and specification in the engineering requisition and/or
Purchase Order, Vendor shall submit its deviation list to
Purchaser for approval.
Scope of nspection and tests for the equipment and materials are
not listed in ITP, shall be based on the vendor's quality control
plan and detailed inspection and test procedure approved by
Engineering Subcontractor.

Scope of Inspection

6.1

TPA’s Inspection level and Witness/Hold Points:
As per attached ITP

6.2

Client/Consultant’s Witness/Hold points:
As per attached I'TP

6.3

Concession/Deviation/Exception
[x ] No.
[ 1Yes

HSE

6.4

Review Vendor's QC organization (N.A.)

[ ] Commented/approved by Purchaser
[ ] Submitted to Purchaser as
[ ]1To be submitted by Vendor (to TPA)

HSE
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MINUTES OF PRE-INSPECTION MEETING

No.

Description of Discussion

Confirmed
by

Action
by/Date
Date |

6.5

Review of Sub-vendors, Material Suppliers & Suborder
Status Report

Scope of work of Sub-Vendors/Contractors as per
following:

List of sub-contractors shall be submitted to
Purchaser for approval.

ITP for any sub-contractor to be involved in the
manufacturing process.

All of the above-mentioned requirements are

applicable to sub-vendors/sub-contractor.

HSE

6.6

Non-conformance Control Procedure
[V] Discussed as per:

Non-Conformance Procedure

Note: NCR means nonconformity report, if any
NCR indicate by inspector (QC/TPA), vendor shall
prepare NCR and send for approval. During to
preparation NCR shall include suggestion regarding
the modification jobs for NCR, after getting

approval from Purchaser can be followed the job.

HSE

6.7

Inspection Notice (IN)

IDR shall be submitted to EIED 5 working days before
the inspection date for domestic vendors and 14 working

days for foreign Vendors.

Inspections  shall not be performed without
Purchaser’s approval on relevant documents.

For each Witness and Hold point as per approved
[TP, an inspection notice shall be sent and before
inspection date and inspection scope shall be
cleared on it.

INs shall be sent through email parties as described
in item 3 of this PIM.

HSE
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MINUTES OF PRE-INSPECTION MEETING

No.

Description of Discussion

Confirmed
by

Action
by/Date
Date

- IN’s Numbering:

- IDR-GPIC-EIED-HSE-MA-3029-xxxx-
Coordination with Third party will be done by
EIED only.

- Vendor shall submit list of relevant documents no.
(Drawings and Vendor Procedures, MTO,
Certificates, part List, etc.) With each IN.

- Documents shall be available at point of inspection
(Vendor responsibility)

- A minute of meeting shall be provided by vendor
after each inspection including result of inspection

then signed by all parties especially TPA/EIED.

6.8

Inspection Release Note (IRN)
[V ] Confirmed how to fill out the form of IRN

Inspection Release Note (IRN) will be issued by TPA
inspector at the time of final inspection after review of
Vendor's inspection and test records, reports and
certificates. All requirements mentioned Procedure shall
be met. All test reports shall be provided by computer (no
hand writing) and shall be signed and stamped by QC/QA
and TPA.

TPA

6.9

Packing Inspection
Vendor shall submit Notification for Packing Inspection 5

working days in advance.

HSE

Final Vendor Data Book(FVDB)

[V] Contents were discussed and confirmed
After the final inspection, Vendor shall submit to

Contractor required numbers of Final Vendor Data Book

and all inspection and test records, with identification

HSE
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MINUTES OF PRE-INSPECTION MEETING

Action
No. Description of Discussion Congrmed by/Date
y Date
and traceability in bookbinding file written in English as
required in the purchase order.
According to MR, Final Vendor Data Book and its List
shall be provided.
6.11 Purchaser’s Comments Findings during Shop tour of
Vendor shop
N.A.
6.12 Purchaser’s Comments Findings during Shop tour of
Sub-vendor shop
N.A.
T Dimensional tolerances shall be exactly as per agreed
documents such as project specifications. HSE
8 For all the inspection report, TPA/EIED signature
HSE

location shall be specified.

9 It inspection does not accomplish on determined date due
to poor coordination by vendor, all attend parties charge
1s on vendor side as well as reasonable accommodation
fee. If Inspection can't be done in arranged time, vendor HSE
can submit its request for cancellation of inspection two
days before inspection date.

10 During each inspection, previous inspection and test

stages and relevant report shall be checked and approved

HSE
by TPA/EIED.

A Vendor confirmed that final inspection doc/reports shall
be provided by computer in English Language. (no hand HSE
writing)

12 Marking and shipping shall be done as per approved shipping
marking relevant Spec. HSE
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MINUTES OF PRE-INSPECTION MEETING
; Action
No. Description of Discussion Con:;rmed by/Date
y Date
13 VENDOR shall provide facilities (e.g. office, stationary,
telephone, desktop computer, etc.) based on project’s
Inspection and Shop Quality Control Procedures and free HSE
of any additional charges for all inspection parties.
14 Before performing any test or activity according to the
ITP, the relevant documents must be of code 1 or 2. HSE






Hamouni-F
File Attachment
Minutes of Pre-Inspection Meeting.pdf


Gachsaran Polymer Industries Company

HDPE Plant
Inspection And Test Plan (ITP) for Refrigerator Package -éf? 3@@
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Code 1 No Comment / Approved
(Applicable Only for “For Review” and "For Approval” Documents)
No comment and the document are released for Manufacturing.

Code 2 No Comment/ Approved with Note(s)
Vendor/Sub- Contractor shall correct, revise and resubmit the document. The document is
released for Manufacturing if changes incorporated.

Code 3 Commented
Vendor/Sub-Contractor shall correct, revise and resubmit the document by the date specified. The
document shall be revised under the Status of “R: Revised Issue”. All corrected documents shall
be resubmitted before starting the Manufacturing Process.

Code 4 Not Accepted ( Rejected )
Vendor/Sub-Contractor shall re-work / re-design / re-specify the contents of the document
according to the comments / reasons for rejection.
All corrected documents shall be resubmitted before starting the manufacturing. Vendor/Sub-
Contractor shall not proceed with subsequent works of Material Supply or Manufacturing until
receiving Code1/Code2 or No Code from PURCHASER. Vendor/Sub-Contractor shall resubmit the
document with the same revision within 6 working days after receiving comments.

No Code

No Code

(Only for “For Information” Documents and “As Built DWGs”)
Document has been submitted for PURCHASER's Information (F1). Consistency, completeness
and correctness of document content is in Vendor/Sub-Contractor's responsibility.

Date:

Dept.:

Signature:

Above checking results by EIED shall in no way relieve Vendor of any liability, obligation and responsibility out of the purchase order and
the mutual agreement in writing.

03 26.074.25 IFA AM F.T AM
02 16.07.2025 IFA AM F.T AM
01 27.05.2025 IFA AM F.T AM
00 21.04.2025 IFA N.B FT AM
Rev. Bate Purpose OF Issue Prepared Checked Approved
(DD.MMM.YY)
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SHEET: 13 pages

Gachsaran Polymer Industries Company o
HDPE Plant T DATE: 26.07.25
P.O. No: GPIC-PT-MA-P0-000-3029 Inspection And Test Plan (ITP) for Refrigerator Package REV.: 03
P.0.Title: Refrigeration Unit Package VENDOR DOC. NO.: VD-GPIC-MA-3029-3029-0003 mI_Zﬂ BY : MO
ITEM NO(S).: PK6101
1 SCOPE This Inspection and Test plan covers all activtiies that will be carrived out in design and farbrication of equipment.

1) (H)= INSPECTION NOTIFICATION will be issued by manufacturer and inspection shall be performed at presence of notified party. Next farbication stage is subject to acceptance of
inspection. Vendor must notify parties (see inspection activtiy) of the defidcated inspection activity at least fifteen (15) days in advance.

2) (SW)=10% OF TYPE/LOT WITNESSED. Action performed only on a certain number of pieces.

3) (W)=WITNESSING. The Supplier shall inform the NOTIFIED PARTY of the date of the activity and the NOTIFIED PARTY reserves the right to witness the test. If the test is
conducted at the notified date, the Supplier may proceed with the subsequent phase, even if the NOTIFIED did not witness the test.

2 LEGEND OF THE TECHNICAL
SURVEILLANCE 4) (RIA)=REVIEW OF TECHNICAL DOCUMENTS BEFORE COMMENCEMENT OF CONSTRUCTION. The technical documents shall be reviewed and approved before the
commencement of construction
5) (R )=REVIEW OF DOCUMENTS. Materials certificates, statement of compliance and reperts of inspection and tests conducted by the Supplier shall be revised to assess their
conformance with the requirements specified in the Code and Standards, Specifications and/or Purchase Order.
6) (D) = Vendor Inspection
3 Abbreviations O= Owner (PDMCQ) C= Contractor (EIED) V= Vendor (HSE/RHINE) SV = Sub Vendor TPI = Third Party Inspection on behalf of owner

Held (H): Hold point is a designate point during or following specific activities which are defined in ITP and which inspection or examination shall not proceed unless the designate parties
have witnessed the inspection or examination or test. TPA shall sign and stamp all related reports as HOLD POINT, and results all activates shall be specified clearly by term Accepted /

Rejected. Vendor/Contractor shall be informed other party at least 7 working days prior to subject action.

Witness (W): Witness point is a designate point during or following an important activity at which inspection or examination is required in according with the relative procedures. Work
may proceed through the designate witness point if the inspector is not present for the previously established activity. TPA shall sign and stamp all related reports as “Witnessed by TPA”
and results all activates shall be specified clearly by term Accepted / Rejected. Vendor/Contractor shall be informed other party at least 3 working days prior to subject action.

Review(R): It is proceed though reviewing any result of inspection or test as a method of ensuring that the inspecting of test is performed in accordance with any approved procedure,
specification or acceptance criteria. Inspection result shall review, but presence of involved party at inspection time is not mandatory, all documents shall be sign and stamp as reviewed
and results all activates shall be specified clearly by term accepted / Rejected. Also, TPA shall be Reviewed document in 7 days.

Review and Approved (RA): RA means that documents reviewed by involved party shall be signed and stamped as reviewed and approved. Where a document is subjected to party
approval, work shall not proceed until related party approved is obtained.

Spot witness (SW): Include a wide variety of action taken by charge person to inspect, check, control of activities and their sequence by means of observation, information collection,
and verbal instruction of the activities; verify the routing and supporting documents for the purpose of proper expedition. Any non-conformity found during above mentioned inspection by
TPA shall be reported to SUPPLIER and CONTRACTOR/PURCHASER and COMPANY immediately. Vendor shall send notification for SW point.

\\4 AA v(Qv\

F | h\a\i
NOTE : CERTIFIED COMPLETE: ENDORSEMENTS:
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DATE: 26.07.25

P.0. No: GPIC-PT-MA-PO-000-3029

Inspection And Test Plan (ITP) for Refrigerator Package REV.: 03

P.0.Title: Refrigeration Unit Package

VENDOR DOC. NO.: VD-GPIC-MA-3029-3029-0003 RHINe 5y o

ITEM NO(S).: PK6101

SCOPE

This Inspection and Test plan covers all activtiies that will be carrived out in design and farbrication of equipment.

LEGEND OF THE TECHNICAL

1) (H)}= INSPECTION NOTIFICATION will be issued by manufacturer and inspection shall be performed at presence of notified party. Next farbication stage is subject to acceptance of inspection.
Vendor must notify parties (see inspection activiiy) of the defidcated inspection activity at least fifteen (15) days in advance.

2) (8W)=10% OF TYPE/LOT WITNESSED. Action performed only on a certain number of pieces.

3) (W)=WITNESSING. The Supplier shall inform the NOTIFIED PARTY of the date of the activity and the NOTIFIED PARTY reserves the right to witness the test. If the test is
conducted at the notified date, the Supplier may proceed with the subsequent phase, even if the NOTIFIED did not witness the test.

2
SURVEILLANCE
4) (RIA)=REVIEW OF TECHNICAL DOCUMENTS BEFORE COMMENCEMENT OF CONSTRUCTION. The technical documents shall be reviewed and approved before the commencement of
construction
5) (R )=REVIEW OF DOCUMENTS. Materials certificates, statement of compliance and reports of inspection and tests conducted by the Supplier shall be revised to assess their conformance
with the requirements specified in the Code and Standards, Specifications and/or Purchase Order.
6) (D} = Vendor Inspection
3 Abbreviations O/MC= Owner (PIDMCO)  C= Contractor (EIED) V= Vendor (HSE/RHINE) SV = Sub Vendor TPl = Third Party Inspection on behalf of owner
INSPECTION ACTIVITY
Item No. Inspection Description References / Specifications / Codes Aszaplange Verifying Document REMARKS REV
Criteria SUB-VENDOR | VENDOR | EIED TP OWNER/
(8V) v) (C) mc
A PROJECT PREPARATION
Document review according to the SR R— o e
Al approved VPIS PROJECT DOCUMENTS AS PER VPIS _ _ H H R 3 R
A2 PRE INSPECTION MEETING Inspection And Test Plan (ITP) ITP & PIM AGENDA H H H = H
B MATERIAL SELECTION / SUBCONTRACTOR ORDERING
ALL ITEMS SUITABLE FOR AMBIENT
TEMPERATURE / OUTDOOR MATERIAL SUPPLY
BO GENERAL H H R R R
ALL ITEMS TO BE CONFORM ZONE 2 FABRICATION SCHEDULE
GROUPIIBT3
QA/QC
DETAILS AS PER COMPRESSOR QUALITY TEST REPORT :
PLAN - Noise test
COMPRESSOR- MAYEKAWA (MYCOM) - Vibration test
B1
FACTORY - Perfromance test H H o " i
MYCOM STANDARD Proced ~ROIoR. ek
rocedures . /
- Hyd
s Ty e 8%
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ITEM NO(S).: PK6101

1 SCOPE

This Inspection and Test plan covers all activtiles that will be carrived out in design and farbrication of equipment.

LEGEND OF THE TECHNICAL

1) (H)= INSPECTION NOTIFICATION will be issued by manufacturer and inspection shall be performed at presence of notified party. Next farbication stage is subject to acceptance of inspection.
Vendor must notify parties (see inspaction activtiy) of the defidcated inspection activity at least fifteen (15) days in advance.

2) (SW)=10% OF TYPE/LOT WITNESSED. Action performed only on a certain number of pieces.

3) (W)=WITNESSING. The Supplier shall inform the NOTIFIED PARTY of the date of the activity and the NOTIFIED PARTY reserves the right to witness the test. If the test is
conducted at the notified date, the Supplier may proceed with the subsequent phase, even if the NOTIFIED did not witness the test.

2
SURVEILLANCE
4) (RIA)=REVIEW OF TECHNICAL DOCUMENTS BEFORE COMMENCEMENT OF CONSTRUCTION. The technical documents shall be reviewed and approved before the commencement of
construction
5) (R )=REVIEW OF DOCUMENTS. Materials certificates, statement of compliance and reports of inspection and tests conducted by the Supplier shall be revised to assess their conformance
with the requirements specified in the Code and Standards, Specifications andfor Purchase Order.
6) (D) = Vender Inspection
3 Abbreviations O/MMC= Owner (PIDMCO)  C= Contracter (EIED) V= Vendor (HSE/RHINE) SV = Sub Vendor TPl = Third Party Inspection on behalf of owner
INSPECTION ACTIVITY
Item No. Inspection Description References / Specifications / Codes Aocupiancy Verifying Document REMARKS REV
Criteria SUB-VENDOR | VENDOR | EIED TPl OWNER/
(8V) V) (C) MC
wm . wm&wﬂmﬂ)oémmm = Tk TEST REPORT ( Manuf. Std )
B2 MAIN MOTOR H H R R R
HAZARDUS AREA CERTIFICATES - Unwitenssed routine test report

MYCOM MANUFACTURER STANDARD Test | MATERIAL | JEo1 REPORT incl;

B3 OlL P - -
UMP- MAYEKAWA FACTORY Procedure CERTIFICATES M%ﬁwwm_mﬁ_ result and performance H H R R R
OIL PUMP MOTOR MANUFACTURER STANDARD TEST REPORT ( Manuf. Std )
B4 ; : H H R R R
HAZARDOUS AREA CERTIFICATE - Unwitenssed routine test report
MATERIAL SUITABLE FOR »
B5 MAIN COUPLING API671 with Deviation (Flexible disc type coupling) CERTIFICATES HAZARDOUS >mm>x I H H R R R
e
d
NOTE : CERTIFIED COMPLETE: ENDORSEMENTS: /m\ \ / \ ,
1

R N/
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ITEM NO(S).: PK6101

SCOPE

This Inspection and Test plan covers all activtiies that will be carrived out in design and farbrication of equipment.

LEGEND OF THE TECHNICAL

1} (H)= INSPECTION NOTIFICATION will be issued by manufacturer and inspection shall be performed at presence of notified party. Next farbication stage is subject to acceptance of inspection. Vendor
must notify parties (see inspection activtiy) of the defidcated inspection activity at least fiteen (15) days in advance.

2) (SW)=10% OF TYPE/LOT WITNESSED. Action performed only on a certain number of pieces.

3) (W)=WITNESSING. The Supplier shall inform the NOTIFIED PARTY of the date of the activity and the NOTIFIED PARTY reserves the right to witness the test. If the test is conducted at the notified
date, the Supplier may proceed with the subsequent phase, even if the NOTIFIED did not witness the test.

2
SURVEILLANCE 4) (RIA)=REVIEW OF TECHNICAL DOCUMENTS BEFORE COMMENCEMENT OF CONSTRUCTION. The technical documents shall be reviswed and approved before the commencement of
construction
5) (R )=REVIEW OF DOCUMENTS. Materials certificates, statement of compliance and reports of inspection and tests conducted by the Supplier shall be revised to assess their conformance with the
requirements specified in the Code and Standards, Specifications and/or Purchase Order.
6) (D) = Vendor Inspection
3 Abbreviations O/MC= Owner (PIDMCO) C= Contractor (EIED) V= Vendor (HSE/RHINE) SV = Sub Vendor TPl = Third Party Inspection on behalf of owner
INSPECTION ACTIVITY
References /
Item No. ] i ipti iteri ifyi SUB- REV
o nspection Description Specifications / Codes Acceptance Criteria Verifying Document W VENDOR | EIED - owNE |REMARKS
R/M
(sV) v ©) c
B MATERIAL SELECTION / SUBCONTRACTOR ORDERING (CONTINUE)
1) MATERIAL CERTIFICATES
3.1 FOR PRESSURE RETAINING PARTS
2.2 WELD FILLER AND NON PRESSURE RETAINING H H W W R
PARTS
WPS/PQR — WELDER QUALIFICATIONS WELDING
CHECK
ASME VIII DIV 1 (U- NDE REPORTS
BS RECEIVER STAMP NOT VD-GPIC-MA-3029-3029-0024 | CLEANLINESS TREATMENT H H R R R
REQUIRED ) RT REQUIREMENT AS PER NDT MAP (on pressure
I retaining parts)
(VWelding Steridard) PWHT (If Applicable)
PAINTING INSPECTION
DIMENSIONAL CHECK H H W W R
HYDROSTATIC TEST \/ v H H W W R
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P.O. No: GPIC-PT-MA-PO-000-3029

Inspection And Test Plan (ITP) for Refrigerator Package REV.: 03

P.O. Title:Refrigeration Unit Package

mI—ZH BY : MO
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VENDOR DOC, NO.: VD-GPIC-MA-3029-3029-0003

ITEM NO(S).: PK6101

1 SCOPE

This Inspection and Test plan covers all activtiies that will be carrived out in design and farbrication of equipment.

LEGEND OF THE TECHNICAL

1) (H)= INSPECTION NOTIFICATION will be issued by manufacturer and inspection shall be performed at presence of notified party. Next farbication stage is subject to acceptance of inspection. Vendor
must notify parties (see inspection activtiy) of the defidcated inspection activity at least fiteen (15) days in advance.

2) (SW)=10% OF TYPE/LOT WITNESSED. Acticn performed only on a certain number of pieces.

3) (W)=WITNESSING. The Supplier shall inform the NOTIFIED PARTY of the date of the activity and the NOTIFIED PARTY reserves the right to witness the test. If the test is conducted at the notified
date, the Supplier may proceed with the subsequent phase, even if the NOTIFIED did not witness the test.

2
SURVEILLANCE 4) (RIA)=REVIEW OF TECHNICAL DOCUMENTS BEFORE COMMENCEMENT OF CONSTRUCTION. The technical documents shall be reviewed and approved before the commencement of

construction
5) (R )=REVIEW OF DOCUMENTS. Materials certificates, statement of compliance and reports of inspection and tests conducted by the Supplier shall be revised to assess their conformance with the
requirements specified in the Code and Standards, Specifications andfor Purchase Order,
8) (D) = Vendor Inspection

3 Abbreviations O/MC= Owner (PIDMCO) C= Contractor (EIED) V= Vendor (HSE/RHINE) SV = Sub Vendor TPI = Third Party Inspection on behalf of owner

INSPECTION ACTIVITY
. - References / s
Item No. iteri SUB-
Inspection Description Specifications / Codes Acceptance Criteria Verifying Document GEROE VENDOR | EIED - oWNE |REMARKS REV
(SV) V) (C) R/MC

B MATERIAL SELECTION / SUBCONTRACTOR ORDERING (CONTINUE)

OIL SEPARATOR (WITH

B COALESCERS)

1) MATERIAL CERTIFICATES

3.1 FOR PRESSURE RETAINING PARTS

2.2 WELD FILLER AND NON PRESSURE RETAINING
PARTS

WPS/PQR — WELDER QUALIFICATIONS WELDING

ASME VI DIV 1 (U- CHECK

NDE REPORTS
STAMP NOT VD-GPIC-MA-3029-3029-0024 CLEANLINESS TREATMENT

REQUIRED) RT REQUIREMENT AS PER NDT MAP (on pressure
retaining parts)

PWHT (If Applicable)

DIMENSIONAL CHECK

HYDROSTATIC TEST

PAINTING INSPECTION

B8 OIL FILTER

1) MATERIAL CERTIFICATES

3.1 FOR PRESSURE RETAINING PARTS

NDE REPORTS

ASME VIl DIV 1 (U- CLEANLINESS TREATMENT

STAMP NOT VD-GPIC-MA-3029-3029-0024 INTERNAL INSPECTION (Visual Examination) VISUAL H H R R

REQUIRED) CHECK

DIMENSIONAL CHECK -

HYDROSTATIC TEST

PAINTING INSPECTION = ' \ )
<

& & Ny

e = —
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DATE: 26.07.25

P.O. No: GPIC-PT-MA-P0-000-3029

Inspection And Test Plan (ITP) for Refrigerator Package

P.O. Title:Refrigeration Unit Package

VENDOR DOC. NO.: VD-GPIC-MA-3029-3029-0003
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) 5 U ®

) RHINe

REV.: 03

BY : MO

ITEM NO(S).: PK6101

1 SCOPE

This Inspection and Test plan covers all activtiies that will be carrived out in design and farbrication of equipment.

LEGEND OF THE TECHNICAL

1) (H)= INSPECTION NOTIFICATION will be issued by manufacturer and inspection shall be performed at presence of notified party. Next farbication stage is subject to acceptance of inspection. Vendor
must notify parties (see inspection activtiy) of the defidcated inspection activity at least fifteen (15) days in advance.

2) (SW)=10% OF TYPE/LOT WITNESSED. Action performed only on a certain number of pieces.

3) (W)=WITNESSING. The Supplier shall inform the NOTIFIED PARTY of the date of the activity and the NOTIFIED PARTY reserves the right to witness the test. If the test is conducted at the natified

date, the Supplier may proceed with the subsequent phase, even if the NOTIFIED did not witness the test.

2
SURVEILLANCE 4) (RIA)=REVIEW OF TECHNICAL DOCUMENTS BEFORE COMMENCEMENT OF CONSTRUCTION. The technical documents shall be reviewed and approved befere the commencement of
construction
5) (R )=REVIEW OF DOCUMENTS. Materials certificates, statement of compliance and reports of inspection and tests conducted by the Supplier shall be revised to assess their conformance with the
requirements specified in the Code and Standards, Specifications and/or Purchase Order.
6) (D) = Vendor Inspection
3 Abbreviations O/MC= Owner (PIDMCQ) C= Contractor (EIED) V= Vendor (HSE/RHINE) SV = Sub Vendor TPl = Third Party Inspection on behalf of owner
INSPECTION ACTIVITY
s 5 References /
Item No. I i iteri ifyi SUB-
nspection Description Specifications / Codes Acceptance Criteria Verifying Document e VENDOR | EIED - owNE |[REMARKS REV
(SV) (V) (C) RIMC
B MATERIAL SELECTION / SUBCONTRACTOR ORDERING (CONTINUE)
MATERIAL CERTIFICATES
3.1 FOR PRESSURE RETAINING PARTS
2.2 WELD FILLER AND NON PRESSURE RETAINING H w w W R
PARTS
HEAT EXCHANG WPS/PQR — WELDER QUALIFICATIONS WELDING
i ASME VIII DIV 1 (U- CHECK
1. CONDENSER STAMP NOT NDE REPORTS
B9 2. OIL COOLER REQUIRED VD-GPIC-MA-3029-3029-0027 CLEANLINESS TREATMENT H H R R R
3. ECONOMIZER TEMA ) RT REQUIREMENT AS PER NDT MAP (on pressure
4. CHILLER (EVAPORATOR) retaining parts)
PWHT (If Applicable)
PAINTING INSPECTION
DIMENSIONAL CHECK H H w w R
HYDROSTATIC TEST H H W W R
DIMENSIONAL CHECK
MANUFACTURER ACC. Vendor . {Witness BY EIED &TP1)
STANDARD Design DATASHEET/DRAWING wmo.u " n\mow_hﬂmﬂwm ﬂ___mum%%»_. CONNECTIONS
B10 BASE FRAME Suitable for This Series| SKID CONNECTION POINTS 100 = RT Sirs= - D R R R R
% RT BUTT WELDS FOR SUF G BEAMS (IF
of Compressor — ANCHOR BOLT POSITIONS APPLICABLE)
INSPECTION /CERTIFICATE
ACC. Vendor MATERIAL CERTIFICATE® 371
B11 VALVES ASME/MFR STD For DATASHEET/DRAWING FOR MAJOR PARTS \ 0 R R R R
Special Valves HYDROSTATIC REPORT \\.\l\l;ld
INSPECTION /CERTIFICATE PAINTING INSPECTION j \ \.
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P.O. No: GPIC-PT-MA-P0O-000-3029 Inspection And Test Plan (ITP) for Refrigerator Package

P.O. Title:Refrigeration Unit Package VENDOR DOC. NO.: VD-GPIC-MA-3029-3029-0003
ITEM NO(S).: PK6101

1 SCOPE This Inspection and Test plan covers all activtiies that will be carrived out in design and farbrication of equipment.

1) (H)= INSPECTION NOTIFICATION will be issued by manufacturer and inspection shall be performed at presence of notified party. Next farbication stage is subject to acceptance of inspection. Vendor
must notify parties (see inspection activiiy) of the defidcated inspection activity at least fifteen (15) days in advance.

2) (SW)=10% OF TYPE/LOT WITNESSED. Action performed only on a certain number of pieces.

3) (W)=WITNESSING. The Supplier shall inform the NOTIFIED PARTY of the date of the activity and the NOTIFIED PARTY reserves the right to witness the test. If the test is conducted at the notified
LEGEND OF THE TECHNICAL | date, the Supplier may proceed with the subsequent phase, even if the NOTIFIED did not witness the test,

SURVEILLANCE 4) (R/A)=REVIEW OF TECHNICAL DOCUMENTS BEFORE COMMENCEMENT OF CONSTRUCTION. The technical documents shall be reviewed and approved before the commencement of
construction

5) (R )=REVIEW OF DOCUMENTS. Materials certificates, statement of compliance and reports of inspection and tests conducted by the Supplier shall be revised tc assess their conformance with the
requirements specified in the Code and Standards, Specifications and/or Purchase Order.

6) (D) = Vendor Inspection
3 Abbreviations O/MC= Owner (PIDMCO)} C= Contractor (EIED) V= Vendor (HSE/RHINE) 8V = Sub Vendor TPl = Third Party Inspection on behalf of owner

INSPECTION ACTIVITY

References /
It No. i ipti riteri ifyi SuB-
em No Inspection Description Spscificationis! Codes Acceptance Criteria Verifying Document o VENDOR | EIED i oWNE |REMARKS REV
(sV) V) (C) R/MC

B MATERIAL SELECTION / SUBCONTRACTOR ORDERING (CONTINUE)

MATERIAL CERTIFICATES 2.2

ASME VI DIV 1 SET PRESSURE TEST REPORT
Bi2 SAFETY VALVES without U-Stamp INSPECTION CERTIFICATE | oo/ SHESS-NE D R R R R
TEST REPORT
Smaller components within
e ‘ .
B13 Mwwmﬁ:mﬂmﬁw_um Mwﬁmﬂm_mw:m% ASTM STANDARD INSPECTION CERTIFICATE MATERIAL CERTIFICATES 3.1 D R R R R
and bolting .

MATERIAL CERTIFICATES 2.2
Pressure, Temperature | |\ coe 010N CERTIFICATE

and Level Guages and
B14 INSTRUMENTATION Transmiters are INSTRUMENT DATA SHEET |  HAZARDOUS AREA CERTIFICATE D R R R R

provided with 2.2
material certificates. 0>Cwénozq
NOTE : CERTIFIED COMPLETE: %’ ENDORSEMENTS: L/

7
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HDPE Plant . DATE: 26.07.25
P.O. No: GPIC-PT-MA-PO-000-3029 Inspection And Test Plan (ITP) for Refrigerator Package REV: 03
P.0. Title:Refrigeration Unit Package VENDOR DOC. NO.: VD-GPIC-MA-3029-3029-0003 RHINe= |y 00

ITEM NO(S).: PK6101

SCOPE

This Inspection and Test plan covers all activtiies that will be carrived out in design and farbrication of equipment.

1) (H)= INSPECTION NOTIFICATION will be issued by manufacturer and inspection shall be performed at presence of notified party. Next farbication stage is subject to acceptance of

inspection. Viendor must notify parties (see inspection activtiy) of the defidcated inspection activity at least fifteen (15) days in advance.

2) (8W)=10% OF TYPE/LOT WITNESSED. Action performed only on a certain number of pieces.

3) (W)=WITNESSING. The Supplier shall inform the NOTIFIED PARTY of the date of the activity and the NOTIFIED PARTY reserves the right to withess the test. If the test
is conducted at the notified date, the Supplier may proceed with the subsequent phase, even if the NOTIFIED did not witness the test.

2 LEGEND OF THE TECHNICAL SURVEILLANCE
4) (RIA)=REVIEW QF TECHNICAL DOCUMENTS BEFORE COMMENCEMENT OF CONSTRUCTION. The technical documents shall be reviewed and approved before the
commencement of construction
5) (R )=REVIEW OF DOCUMENTS. Materials certificates, statement of compliance and reports of inspection and tests conducted by the Supplier shall be revised to assess their
conformance with the requirements specified in the Code and Standards, Specifications andfor Purchase Order.
6) (D) = Vender Inspection
3 Abbreviations O/MC= Owner (PIDMCQ) C= Contractor (EIED) V= Vendor (HSE/RHINE) SV = Sub Vendor TPl = Third Party Inspection on behalf of owner
INSPECTION ACTIVITY
Item
’ — s B g T 3 E
No. Inspection Description References / Specifications / Codes Acceptance Criteria Verifying Document| SUB. VENDOR | EIED OWNER/ REMARKS REV
VENDOR v) (©) TPI Mc
(sV)
C SUBVENDOR INSPECTION DOCUMENTS, PIPING
MATERIAL
= == e e CERTIFICATE OR
P MATER STM S : A AL CE IC y H v
C1 PIPING MATERIAL ASTM STANDARD MATERIAL CERTIFICATE SAMPLING FOR H H W W R
TEST

C2 |WELDING DOCUMENTS (WPSIPQRAWELD MAP) ASME D13 AEME Ix WPS/PQRAWELD MAP | PQR LABRESULTS | RI/A R R R R

C3 |WELDER'S QUALIFICATION ASME IX ASME IX CERTIFICATES RIA R R R R
ASME V
1) Carbon all and refrigerant piping

C4 |NDE (UT/RT/MT/PT/HT) 2) 8§ Qil and refrigerant piping NDT PROCEDURE/NDT MAP |  NDT REPORT RIA R RIA R R
3) Instrument air header
Amount will be based on total amount of
welded inches A1

NDT OPERATORS AND INTERPRETERS ,. =

Cc5 QUALIFICATION ASME V ; \t NDT PROCEDURE CERTIFICATES RIA R R R R

C6 |LEAKTEST (PNEUMATIC AND/OR HYDRAULIC) IR 7/ 2 TEST PROCEDURE TEST REPORT H H w W R

C7 |PAINTING/ COATING PAINTING PROCEDURE Q PAINTING PROCEDURE TEST REPORT H H W w R ' \ \

] 4 —
NOTE : CERTIFIED COMPLETE: ENDORSEMENTS: \c.
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HOPRE Plam S DATE: 26.07.25
P.O. No: GPIC-PT-MA-PC-000-3029 Inspection And Test Plan (ITP) for Refrigerator Package , REV.:03
P.O. Title: Refrigeration Unit Package VENDOR DOC. NO.: VD-GPIC-MA-3029-3029-0003-01 BY : MO
[TEM NO(S).: PK6101
1 |SCOPE This Inspection and Test plan covers all activtiies that will be carrived out in design and farbrication of equipment.

1) (H)= INSPECTION NOTIFICATION will be issued by manufacturer and inspection shall be performed at presence of notified party. Next farbication stage is subject to acceptance of
inspection. Vendor must notify parties (see inspection activtiy) of the defidcated inspection activity at least fifteen (15) days in advance.

2) (SW)=10% OF TYPE/LOT WITNESSED. Action performed only on a certain number of pieces.

3) (W)=WITNESSING. The Supplier shall inform the NOTIFIED PARTY of the date of the activity and the NOTIFIED PARTY reserves the right to witness the test. If the test is
2 |LEGEND T conducted at the notified date, the Supplier may proceed with the subsequent phase, even if the NOTIFIED did not witness the test.

OF THE TECHNICAL SURVEILLANCE /A /=REVIEW OF TECHNICAL DOCUMENTS BEFORE COMMENGEMENT OF CONSTRUCTION. The techrical documents shall ba reviewsd and approved before s commencament
of construction
5) (R )=REVIEW OF DOCUMENTS. Materials certificates, statement of compliance and reports of inspeclion and tests conducted by the Supplier shall be revised to assess their conformance
with the requirements specified in the Code and Standards, Specifications and/or Purchase Order.

6) (D) = Vendor Inspection

8 Abbreviations O/MC= Owner (PIDMCO) C= Contractor (EIED) V= Vendor (HSE/RHINE) SV = Sub Vendor TPI = Third Party Inspection on behalf of owner
INSPECTION ACTIVITY
Item = s = P = —
No. Inspection Description References / Specifications / Codes Acceptance Criteria Verifying Document SUB- VENDOR | EIED OWNE REMARKS REV
VENDOR V) ©) TPI RIMC
(8v)
D INSPECTION
DIMENSIONAL INSPECTION OF SKID SRR (e = . gss = LE et
D1 CONNECTION POINTS GENERAL ARRANGMENT DRAWING APPROVED GAD REPORT H H W W R
D2| PARTS AND COMPONENT INSPECTION P ey L APPROVED P&ID REPORT H H W W R
: : - T —— . APPROVED HYDROSTATIC
3 ] - 5 STATIC TES : E . t 4
D PNEUMATIC TEST OF UNITS HYDROSTATIC TEST PROCEDURE TEST PROCEDURE REPORT H H w W SW
NOTE : CERTIFIED COMPLETE: ﬁ J V ENDORSEMENTS:
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SHEET: 13 Pages

DATE: 26.07.25

P.O. No: GPIC-PT-MA-PO-000-3029

Inspection And Test Plan (ITP) for Refrigerator Package

P.O. Title

: Refrigeration Unit Package

VENDOR DOC. NO.: VD-GPIC-MA-3029-3029-0003-02

RHIN=

REV.: 03

BY : MO

ITEM NO(S).: PK6101

SCOPE

This Inspection and Test plan covers all activtiies that will be carrived out in design and farbrication of equipment.

LEGEND OF THE TECHNICAL

1) (H)= INSPECTION NOTIFICATION will be issued by manufacturer and inspection shall be performed at presence of notified party. Next farbication stage is subject to acceptance of inspection. Vendor

must notify parties (see inspection activliy) of the defidcated inspection activity at least fifteen (15) days in advance.

2) (SW)=10% OF TYPE/LOT WITNESSED. Action performed only on a certain number of pieces.

3) (W)=WITNESSING. The Supplier shall inform the NOTIFIED PARTY of the date of the activity and the NOTIFIED PARTY reserves the right to witness the test. If the test is conducted at the

notified date, the Supplier may proceed with the subsequent phase, even if the NOTIFIED did not witness the test.

2
SURVEILLANCE 4) (RIA)=REVIEW OF TECHNICAL DOCUMENTS BEFORE COMMENCEMENT OF CONSTRUCTION. The technical documents shall be reviewed and approved before the commencement of
construction
5) (R )=REVIEW OF DOCUMENTS. Materials certificates, statement of compliance and reports of inspection and tests conducted by the Supplier shall be revised to assess their conformance with the
requirements specified in the Code and Standards, Specifications and/or Purchase Order.
8) (D) = Vendor Inspection
g Abbreviations O/MC= Owner (PIDMCO) C= Contractor (EIED) V= Vendor (HSE/RHINE) SV = Sub Vendor TPI = Third Party Inspection on behalf of owner
INSPECTION ACTIVITY
item No. | i ipti ificati iteri ifyi -
o nspection Description References / Specifications / Codes Acceptance Criteria Verifying Document SuUB VENDOR | EIED OWNER/ REMARKS REV
VENDOR V) (©) TPI MC
(sV)
D INSPECTION (CONTINUE)
MYCOM STANDARD / VENDOR
T PAINTING PROCEDURE / APPROVED PAINTING W "
R el PAINTING PROCEDURE AS PER PROCEDURE PR H B = N
VPIS
APPROVED INSTRUMENT,
JUNCTION BOX, AND LOCAL R 1
D5 INSTRUMENT WIRING MANUFACTURER STANDARD CONTROL PANEL LOCATION REPORT H H wW W R
AND CABLE ROUTING LAYOUT
s APPROVED LCP AND
INS D -
06 | Loums pane T JUCGTIONBOX. | \isyAL INSPECTION JUNCTION | JUNCTION BOX LAYOUT, ERORT . . o | .
. T BOX, LOCAL PANEL ARRANGMENT AND WIRING
DRAWING
X :
%
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DATE: 26.07.25

P.O. No: GPIC-PT-MA-PO-000-3029

Inspection And Test Plan (ITP) for Refrigerator Package

P.O. Title: Refrigeration Unit Package

VENDOR DOC. NO.: VD-GPIC-MA-3029-3029-0003-02

RHIN=

REV.: 03

BY : MO

ITEM NO(S).: PK6101

SCOPE

This Inspection and Test plan covers all activtiies that will be carrived out in design and farbrication of equipment.

LEGEND OF THE TECHNICAL

1} (H)= INSPECTION NOTIFICATION will be issued by manufacturer and inspection shall be performed at presence of notified party. Next farbication stage is subject to acceptance of inspection. Vendor
must notify parties (see inspection activtiy) of the defidcated inspection activity at least fifteen (15) days in advance.

2) (SW)=10% OF TYPE/LOT WITNESSED. Action performed only on a certain number of pieces.

notified date, the Supplier may proceed with the subsequent phase, even if the NOTIFIED did not witness the test.

3) (W)=WITNESSING. The Supplier shall inform the NOTIFIED PARTY of the date of the activity and the NOTIFIED PARTY reserves the right to witness the test. If the test is conducted at the

2
SURVEILLANGE 4) (RIA)=REVIEW OF TECHNICAL DOCUMENTS BEFORE COMMENCEMENT OF CONSTRUCTION. The technical documents shall be reviewed and approved before the commencement of
construction
5) (R )=REVIEW OF DOCUMENTS. Materials certificates, statement of compliance and reports of inspection and tests conducted by the Supplier shall be revised to assess their conformance with the
requirements specified in the Code and Standards, Specifications and/or Purchase Order.
8) (D) = Vendor Inspection
3 Abbreviations O/MC= Owner (PIDMCO)  C= Contractor (EIED) V= Vendor (HSE/RHINE) SV = Sub Vendor TPI = Third Party Inspection on behalf of owner
INSPECTION ACTIVITY
Itern No. Inspecti ipti ificati iteri ifyi - EV
pection Description References / Specifications / Codes Acceptance Criteria Verifying Document SUB. VENDOR | EIED OWNER/ REMARKS R
VENDOR (v) (©) TPI MC
(8V)
D7 INSPECTION OF UCP FUNCTION TEST OF UCP APPROVED FAT PROGCEDLIRE RN H H W w R
FOR UCP
E SHIPMENT AND LOADING
PACKING AND MARKING " APPROVED Marking & Packing o s
E1 NSPECTION PACKING PROCEDURE Prédatine PACKING LIST H H H H R
E2 INSPECTION RELEASE NOTE INSPETION RELEASE NOTE INSPECTION RELEASE NOTE _ _ R H R
E3 FINAL DATA BOOK FINAL DATA BOOK INDEX VPIS & REPORT FINAL DATA BOOK _ H R R -
I
/ /
NOTE: CERTIFIED COMPLETE: @\ ENDORSEMENTS: 4 N ] CE

SN
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= Cosnons Gachsaran Polymer Industries Company Lo\
TR HDPE Plant DATE: 16.July.2025
P.O. No: GPIC-PT-MA-PO-000-3029 Inspection And Test Plan (ITP) for Refrigerator Package A REV.: 02
P.O.Title: Refrigeration Unit Package VENDOR DOC. NO.: VD-GPIC-MA-3029-3029-0003 (== RHIN= BY : MO
ITEM NO(S).: PK6101
1 SCOPE This Inspection and Test plan covers all activtiies that will be carrived out in design and farbrication of equipment.
1) (H)= INSPECTION NOTIFICATION will be issued by manufacturer and inspection shall be performed at presence of notified party. Next farbication stage is subject to acceptance of
inspection. Vendor must notify parties (see inspection activtiy) of the defidcated inspection activity at least fifteen (15) days in advance.
2) (SW)=10% OF TYPE/LOT WITNESSED. Action performed only on a certain number of pieces.
3) (W)=WITNESSING. The Supplier shall inform the NOTIFIED PARTY of the date of the activity and the NOTIFIED PARTY reserves the right to witness the test. If the test is
LEGEND OF THE TECHNICAL conducted at the notified date, the Supplier may proceed with the subsequent phase, even if the NOTIFIED did not witness the test.
2
SURVEILLANCE 4) (RIA)=REVIEW OF TECHNICAL DOCUMENTS BEFORE COMMENCEMENT OF CONSTRUCTION. The technical documents shall be reviewed and approved before the commencement
of construction
5) (R )=REVIEW OF DOCUMENTS. Materials certificates, statement of compliance and reports of inspection and tests conducted by the Supplier shall be revised to assess their
conformance with the requirements specified in the Code and Standards, Specifications and/or Purchase Order.
6) (D) = Vendor Inspection
3 Abbreviations O= Owner (PDMCO) C= Contractor (EIED) V= Vendor (HSE/RHINE) SV = Sub Vendor TPI = Third Party Inspection on behalf of owner

Hold (H): Hold point is a designate point during or following specific activities which are defined in ITP and which inspection or examination shall not proceed unless the designate parties
have witnessed the inspection or examination or test. TPA shall sign and stamp all related reports as HOLD POINT, and results all activates shall be specified clearly by term Accepted /
Rejected. Vendor/Contractor shall be informed other party at least 7 working days prior to subject action.

Witness (W): Witness point is a designate point during or following an important activity at which inspection or examination is required in according with the relative procedures. Work may
proceed through the designate witness point if the inspector is not present for the previously established activity. TPA shall sign and stamp all related reports as “Witnessed by TPA” and
results all activates shall be specified clearly by term Accepted / Rejected. Vendor/Contractor shall be informed other party at least 3 working days prior to subject action.

Review(R): It is proceed though reviewing any result of inspection or test as a method of ensuring that the inspecting of test is performed in accordance with any approved procedure,
specification or acceptance criteria. Inspection result shall review, but presence of involved party at inspection time is not mandatory, all documents shall be sign and stamp as reviewed
and results all activates shall be specified clearly by term accepted / Rejected. Also, TPA shall be Reviewed document in 7 days.

Review and Approved (RA): RA means that documents reviewed by involved party shall be signed and stamped as reviewed and approved. Where a document is subjected to party
approval, work shall not proceed until related party approved is obtained.

Spot witness (SW): Include a wide variety of action taken by charge person to inspect, check, control of activities and their sequence by means of observation, information collection, and
verbal instruction of the activities; verify the routing and supporting documents for the purpose of proper expedition. Any non-conformity found during above mentioned inspection by TPA
shall be reported to SUPPLIER and CONTRACTOR/PURCHASER and COMPANY immediately. Vendor shall send notification for SW point.

NOTE : CERTIFIED COMPLETE: ENDORSEMENTS:
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ITEM NO(S).: PK6101

1 SCOPE

This Inspection and Test plan covers all activtiies that will be carrived out in design and farbrication of equipment.

LEGEND OF THE TECHNICAL
SURVEILLANCE

1) (H)= INSPECTION NOTIFICATION will be issued by manufacturer and inspection shall be performed at presence of notified party. Next farbication stage is subject to acceptance of inspection. Vendor
must notify parties (see inspection activtiy) of the defidcated inspection activity at least fifteen (15) days in advance.

2) (SW)=10% OF TYPE/LOT WITNESSED. Action performed only on a certain number of pieces.

3) (W)=WITNESSING. The Supplier shall inform the NOTIFIED PARTY of the date of the activity and the NOTIFIED PARTY reserves the right to witness the test. If the test is conducted at the
notified date, the Supplier may proceed with the subsequent phase, even if the NOTIFIED did not witness the test.

4) (R/A)=REVIEW OF TECHNICAL DOCUMENTS BEFORE COMMENCEMENT OF CONSTRUCTION. The technical documents shall be reviewed and approved before the commencement of
construction

5) (R )=REVIEW OF DOCUMENTS. Materials certificates, statement of compliance and reports of inspection and tests conducted by the Supplier shall be revised to assess their conformance with the
requirements specified in the Code and Standards, Specifications and/or Purchase Order.

6) (D) = Vendor Inspection

3 Abbreviations

O= Owner (PDMCO) C= Contractor (EIED) V= Vendor (HSE/RHINE) SV = Sub Vendor TPI = Third Party Inspection on behalf of owner

INSPECTION ACTIVITY
Item N Inspection Description References / Specifications / Cod Acceptance Verifying Document REMARKS REV
em Ho. spection Lescriptio eterences [ Specitications [ Lodes Criteria erilying bocume SUB-VENDOR | VENDOR | EIED | . | OWNER/
(SV) (V) (C) MC
A PROJECT PREPARATION
A1 PRE INSPECTION MEETING D D H H H
BASIC DESIGN
A2 DRAFT DOCUMENT LIST H H R/A R R
P&ID , LAY-OUT
KICK-OFF MEETING
A3 CUSTOMER DETAILLED DESIGN D H H H R
PREPARE FINAL DESIGN
A4 DOCUMENTS FOR APPROVAL H H R/A R R
A5 VENDOR DESIGN DOCUMENTS REVIEW H H RIA R R As per VPIS
B MATERIAL SELECTION / SUBCONTRACTOR ORDERING
ALL ITEMS SUITABLE FOR AMBIENT
TEMPERATURE / OUTDOOR MATERIAL SUPPLY
BO |GENERAL ALL ITEMS TO BE CONFORM ZONE 2 5 D ] ] ]
GROUP IIB T3 FABRICATION SCHEDULE
QA/QC

This document is the sole property of GPIC and all information contained herein may neither be reproduced, used, disclosed, transmitted nor in any way made public without permission of the OWNER.
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ITEM NO(S).: PK6101

SCOPE

This Inspection and Test plan covers all activtiies that will be carrived out in design and farbrication of equipment.

LEGEND OF THE TECHNICAL

1) (H)= INSPECTION NOTIFICATION will be issued by manufacturer and inspection shall be performed at presence of notified party. Next farbication stage is subject to acceptance of inspection. Vendor
must notify parties (see inspection activtiy) of the defidcated inspection activity at least fifteen (15) days in advance.

2) (SW)=10% OF TYPE/LOT WITNESSED. Action performed only on a certain number of pieces.

3) (W)=WITNESSING. The Supplier shall inform the NOTIFIED PARTY of the date of the activity and the NOTIFIED PARTY reserves the right to witness the test. If the test is conducted at the
notified date, the Supplier may proceed with the subsequent phase, even if the NOTIFIED did not witness the test.

2
SURVEILLANCE
4) (R/A)=REVIEW OF TECHNICAL DOCUMENTS BEFORE COMMENCEMENT OF CONSTRUCTION. The technical documents shall be reviewed and approved before the commencement of
construction
5) (R )=REVIEW OF DOCUMENTS. Materials certificates, statement of compliance and reports of inspection and tests conducted by the Supplier shall be revised to assess their conformance with the
requirements specified in the Code and Standards, Specifications and/or Purchase Order.
6) (D) = Vendor Inspection
3 Abbreviations O= Owner (PDMCO) C= Contractor (EIED) V= Vendor (HSE/RHINE) SV = Sub Vendor TPI = Third Party Inspection on behalf of owner
INSPECTION ACTIVITY
Item No Inspection Description References / Specifications / Codes Acceptance Verifying Document REMARKS REV
' P P P Criteria ying LDocu SUB-VENDOR | VENDOR | EIED | . | OWNER/
(SV) (V) (C) MC
DETAILS AS PER COMPRESSOR QUALITY TEST REPORT :
COMPRESSOR- MAYEKAWA (MYCOM) PLAN - Noise test
B1 FACTORY MATERIAL - Vibration test D D i i i
CERTIFICATES | - Perfromance test
MYCOM STANDARD Procedures - Running test
- Hydro test
égggEDl\Gﬁ\é%FACTURERS TEST TEST REPORT ( Manuf. Std )
B2 MAIN MOTOR D D R R R
HAZARDUS AREA CERTIFICATES - Unwitenssed routine test report
OIL PUMP- MAYEKAWA FACTORY MYCOM MANUFACTURER STANDARD Test MATERIAL SRS
Procedure TEST REPORT incl;
B3 CERTIFICATES Hydro test result and performance D R R R R
test result
OIL PUMP MOTOR MANUFACTURER STANDARD TEST REPORT ( Manuf. Std )
B4 HAZARDOUS AREA CERTIFICATE - Unwitenssed routine test report D R R R R
SUITABLE FOR
API671 with Deviation (Flexible disc type MATERIAL
B5 MAIN COUPLING coupling CERTIFICATES HAZARDOUS AREA D R R R R
NOTE : CERTIFIED COMPLETE: ENDORSEMENTS:

This document is the sole property of GPIC and all information contained herein may neither be reproduced, used, disclosed, transmitted nor in any way made public without permission of the OWNER.
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ITEM NO(S).: PK6101
1 SCOPE This Inspection and Test plan covers all activtiies that will be carrived out in design and farbrication of equipment.
1) (H)= INSPECTION NOTIFICATION will be issued by manufacturer and inspection shall be performed at presence of notified party. Next farbication stage is subject to acceptance of inspection. Vendor
must notify parties (see inspection activtiy) of the defidcated inspection activity at least fifteen (15) days in advance.
2) (SW)=10% OF TYPE/LOT WITNESSED. Action performed only on a certain number of pieces.
3) (W)=WITNESSING. The Supplier shall inform the NOTIFIED PARTY of the date of the activity and the NOTIFIED PARTY reserves the right to witness the test. If the test is conducted at the notified date,
LEGEND OF THE TECHNICAL the Supplier may proceed with the subsequent phase, even if the NOTIFIED did not witness the test.
2 SURVEILLANCE
4) (R/A)=REVIEW OF TECHNICAL DOCUMENTS BEFORE COMMENCEMENT OF CONSTRUCTION. The technical documents shall be reviewed and approved before the commencement of construction
5) (R )=REVIEW OF DOCUMENTS. Materials certificates, statement of compliance and reports of inspection and tests conducted by the Supplier shall be revised to assess their conformance with the
requirements specified in the Code and Standards, Specifications and/or Purchase Order.
6) (D) = Vendor Inspection
3 Abbreviations O= Owner (PDMCO) C= Contractor (EIED) V= Vendor (HSE/RHINE) SV = Sub Vendor TPI = Third Party Inspection on behalf of owner
INSPECTION ACTIVITY
. ‘g References / I g SUB-
Item No. Inspection Description Specifications / Codes Acceptance Criteria Verifying Document VENDOR VENDOR | EIED Pl OWNER/ | REMARKS REV
(SV) (V) (C) MC
B MATERIAL SELECTION / SUBCONTRACTOR ORDERING (CONTINUE)
1) MATERIAL CERTIFICATES
3.1 FOR PRESSURE RETAINING PARTS H H R R R
2.2 WELD FILLER AND NON PRESSURE RETAINING
PARTS
WPS/PQR — WELDER QUALIFICATIONS WELDING
ASME VIIIDIV 1 (U CHECK
. - -MA- - - NDE REPORTS
B6 RECEIVER STAMP NOT REQUIRED ) VD-GPIC-MA-3029-3029-0024 CLEANLINESS TREATMENT H H R R R
(Welding_Standard) RT REQUIREMENT FULL (on pressure retaining parts)
PAINTING INSPECTION
DIMENSIONAL CHECK H H W W R
HYDROSTATIC TEST H H w W R
1) MATERIAL CERTIFICATES
3.1 FOR PRESSURE RETAINING PARTS
2.2 WELD FILLER AND NON PRESSURE RETAINING
PARTS
WPS/PQR — WELDER QUALIFICATIONS WELDING
OIL SEPARATOR (WITH ASME VIII DIV 1 (U- CHECK
COALESCERS) STAMP NOT REQUIRED)| VP-GPIC-MA-3029-3029-0024 | e pEpORTS H W R R R
CLEANLINESS TREATMENT
RT REQUIREMENT FULL (on pressure retaining parts)
DIMENSIONAL CHECK
HYDROSTATIC TEST
PAINTING INSPECTION

This document is the sole property of GPIC and all information contained herein may neither be reproduced, used, disclosed, transmitted nor in any way made public without permission of the OWNER.
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ITEM NO(S).: PK6101

1 SCOPE

This Inspection and Test plan covers all activtiies that will be carrived out in design and farbrication of equipment.

LEGEND OF THE TECHNICAL
SURVEILLANCE

1) (H)= INSPECTION NOTIFICATION will be issued by manufacturer and inspection shall be performed at presence of notified party. Next farbication stage is subject to acceptance of inspection. Vendor

must notify parties (see inspection activtiy) of the defidcated inspection activity at least fifteen (15) days in advance.

2) (SW)=10% OF TYPE/LOT WITNESSED. Action performed only on a certain number of pieces.

3) (W)=WITNESSING. The Supplier shall inform the NOTIFIED PARTY of the date of the activity and the NOTIFIED PARTY reserves the right to witness the test. If the test is conducted at the notified date,
the Supplier may proceed with the subsequent phase, even if the NOTIFIED did not witness the test.

4) (R/A)=REVIEW OF TECHNICAL DOCUMENTS BEFORE COMMENCEMENT OF CONSTRUCTION. The technical documents shall be reviewed and approved before the commencement of construction

5) (R )=REVIEW OF DOCUMENTS. Materials certificates, statement of compliance and reports of inspection and tests conducted by the Supplier shall be revised to assess their conformance with the
requirements specified in the Code and Standards, Specifications and/or Purchase Order.

6) (D) = Vendor Inspection

3 Abbreviations O= Owner (PDMCO) C= Contractor (EIED) V= Vendor (HSE/RHINE) SV = Sub Vendor TPI = Third Party Inspection on behalf of owner
INSPECTION ACTIVITY
. e References / e . - SUB-
Item No. Inspection Description Specifications / Codes Acceptance Criteria Verifying Document VENDOR VENDOR | EIED Pl OWNER/ | REMARKS REV
\'} M
(SV) (V) (©) c
B MATERIAL SELECTION / SUBCONTRACTOR ORDERING (CONTINUE)
1) MATERIAL CERTIFICATES
3.1 FOR PRESSURE RETAINING PARTS
NDE REPORTS
ASME VIII DIV 1 CLEANLINESS TREATMENT
OIL FILTER VD-GPIC-MA-3029-3029-0024 INTERNAL INSPECTION (Visual Examination) VISUAL H H R R R
(U-STAMP NOT CHECK
REQUIRED) DIMENSIONAL CHECK
HYDROSTATIC TEST
PAINTING INSPECTION
MATERIAL CERTIFICATES
3.1 FOR PRESSURE RETAINING PARTS H W R R R
2.2 WELD FILLER AND NON PRESSURE RETAINING
PARTS
HEAT EXCHANGERS ASME VIl DIV 1 WPS/PQR — WELDER QUALIFICATIONS WELDING
1. CONDENSER (U- STAMP NOT CHECK
B7 2. OIL COOLER REQUIRED) TEMA VD-GPIC-MA-3029-3029-0027 | NDE REPORTS H H R R R
3. ECONOMIZER CLEANLINESS TREATMENT
4. CHILLER (EVAPORATOR) RT REQUIREMENT FULL (on pressure retaining parts)
PAINTING INSPECTION
DIMENSIONAL CHECK H H w w R
HYDROSTATIC TEST H H H H R
MANUFACTURER ACC. Vendor
STANDARD Design DATASHEET/DRAWING PT -10 % OF MAJOR STRUCTURAL CONNECTIONS
B8 BASE FRAME Suitable for This Series of [ SKID CONNECTION POINTS 100 % PT LIFTING LUG WELDS D R R R R
Compressor — ANCHOR BOLT POSITIONS 100 % RT BUTT WELDS IN MAJOR SUPPORTING
INSPECTION /CERTIFICATE BEAMS
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ITEM NO(S).: PK6101

SCOPE

This Inspection and Test plan covers all activtiies that will be carrived out in design and farbrication of equipment.

LEGEND OF THE TECHNICAL

1) (H)= INSPECTION NOTIFICATION will be issued by manufacturer and inspection shall be performed at presence of notified party. Next farbication stage is subject to acceptance of inspection. Vendor
must notify parties (see inspection activtiy) of the defidcated inspection activity at least fifteen (15) days in advance.

2) (SW)=10% OF TYPE/LOT WITNESSED. Action performed only on a certain number of pieces.

3) (W)=WITNESSING. The Supplier shall inform the NOTIFIED PARTY of the date of the activity and the NOTIFIED PARTY reserves the right to witness the test. If the test is conducted at the notified date,
the Supplier may proceed with the subsequent phase, even if the NOTIFIED did not witness the test.

2
SURVEILLANCE
4) (R/A)=REVIEW OF TECHNICAL DOCUMENTS BEFORE COMMENCEMENT OF CONSTRUCTION. The technical documents shall be reviewed and approved before the commencement of construction
5) (R )=REVIEW OF DOCUMENTS. Materials certificates, statement of compliance and reports of inspection and tests conducted by the Supplier shall be revised to assess their conformance with the
requirements specified in the Code and Standards, Specifications and/or Purchase Order.
6) (D) = Vendor Inspection
3 Abbreviations O= Owner (PDMCO) C= Contractor (EIED) V= Vendor (HSE/RHINE) SV = Sub Vendor TPI = Third Party Inspection on behalf of owner
INSPECTION ACTIVITY
. ‘g References / I g SUB-
Item No. Inspection Description Specifications / Codes Acceptance Criteria Verifying Document VENDOR VENDOR | EIED P OWNER/ | REMARKS REV
(SV) V) (C) MC
B MATERIAL SELECTION / SUBCONTRACTOR ORDERING (CONTINUE)
ACC. Vendor MATERIAL CERTIFICATES 3.1
ASME/MFR STD For DATASHEET/DRAWING FOR MAJOR PARTS
B9 VALVES Special Valves HYDROSTATIC REPORT D R R R R
INSPECTION /CERTIFICATE PAINTING INSPECTION
1) CARBON OIL AND REFRIGERANT PIPING 10% .
2) SS Oil AND REFRIGERANT PIPING 10%.
B10 PIPING ASTM MATERIAL CERTIFICATES 3) INSTRUMENT AIR HEADER10% . D R R R R
AMOUNT WILL BE BASED ON TOTAL AMOUNT OF
WELDED INCHES.
INSPECTION CERTIFICATE
MATERIAL CERTIFICATES 2.2
ASME VIII DIV 1 without SET PRESSURE TEST REPORT
VD-GPIC-MA-3029-3029-0041
B11 SAFETY VALVES U-Stamp GPIC 3029-3029-00 CALCULATIONS D R R R R
TEST REPORT
Smaller components within
instrumenetation routing, such as
B12 TUBING AND GASKETS and INSPECTION CERTIFICATE MATERIAL CERTIFICATES 3.1 D R R R R
bolting .
Pressure, Temperature MATERIAL CERTIFICATES 2.2
and Level Guages and INSPECTION CERTIFICATE
B13 INSTRUMENTATION Transmiters are provided HAZARDOUS AREA CERTIFICATE D R R R R
with 2.2 material VD-GPIC-MA-3029-3029-0038
NOTE : CERTIFIED COMPLETE: ENDORSEMENTS:
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ITEM NO(S).: PK6101

SCOPE

This Inspection and Test plan covers all activtiies that will be carrived out in design and farbrication of equipment.

1) (H)= INSPECTION NOTIFICATION will be issued by manufacturer and inspection shall be performed at presence of notified party. Next farbication stage is subject to acceptance of inspection.
Vendor must notify parties (see inspection activtiy) of the defidcated inspection activity at least fifteen (15) days in advance.

2) (SW)=10% OF TYPE/LOT WITNESSED. Action performed only on a certain number of pieces.

3) (W)=WITNESSING. The Supplier shall inform the NOTIFIED PARTY of the date of the activity and the NOTIFIED PARTY reserves the right to witness the test. If the test is

2 LEGEND OF THE TECHNICAL SURVEILLANCE conducted at the notified date, the Supplier may proceed with the subsequent phase, even if the NOTIFIED did not witness the test.
4) (R/A)=REVIEW OF TECHNICAL DOCUMENTS BEFORE COMMENCEMENT OF CONSTRUCTION. The technical documents shall be reviewed and approved before the commencement of
construction
5) (R )=REVIEW OF DOCUMENTS. Materials certificates, statement of compliance and reports of inspection and tests conducted by the Supplier shall be revised to assess their conformance with
the requirements specified in the Code and Standards, Specifications and/or Purchase Order.
6) (D) = Vendor Inspection
3 Abbreviations O= Owner (PDMCO) C= Contractor (EIED) V= Vendor (HSE/RHINE) SV = Sub Vendor TPI = Third Party Inspection on behalf of owner
INSPECTION ACTIVITY
Item . o et e e e
No. Inspection Description References / Specifications / Codes Acceptance Criteria Verifying Document SUB- VENDOR EIED OWNER/ REMARKS REV
VENDOR V) (C) TPI MC
(SV)
C SUBVENDOR INSPECTION DOCUMENTS, PIPING
C1 |WELDING DOCUMENTS (WPS/PQR/WELD MAP) ASME VIl Div 1, ASME IX RIA R - H H
Not Applicable
C2 |WELDER'S QUALIFICATION ASME IX CERTIFICATES R/A R R R R
ASME V
1) Carbon oil and refrigerant piping 10% .
. , . o
C3 |NDE PROCEDURES (UT/RT/MT/PT/HT) 2) SS Qil and refrigerant piping 10%. NDT Map RIA R RIA R R
3) Instrument air header 10% .
Amount will be based on total amount of welded
inches.
NDT OPERATORS AND INTERPRETERS
C4 QUALIFICATION ASME V CERTIFICATES R/A R R R R
LEAK TEST PROCEDURE (PNEUMATIC AND/OR MANUFACTURING
C5 HYDRAULIC) ASME VIII DIV. 1 STANDARD R R R R R
MYCOM STANDARD / VENDOR PROCEDURES MYCOM STANDARD / VENDOR PAINTING
C6 COATING PROCEDURE PROCEDURES VD-GPIC-MA-3029-3029-0063 R R R R R
C7 |RUST PRESERVATION PROCEDURE MANUFACTURER STANDARD R R R R R
NOTE : CERTIFIED COMPLETE: ENDORSEMENTS:
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ITEM NO(S).: PK6101

SCOPE

This Inspection and Test plan covers all activtiies that will be carrived out in design and farbrication of equipment.

1) (H)= INSPECTION NOTIFICATION will be issued by manufacturer and inspection shall be performed at presence of notified party. Next farbication stage is subject to acceptance of

inspection. Vendor must notify parties (see inspection activtiy) of the defidcated inspection activity at least fifteen (15) days in advance.

2) (SW)=10% OF TYPE/LOT WITNESSED. Action performed only on a certain number of pieces.

3) (W)=WITNESSING. The Supplier shall inform the NOTIFIED PARTY of the date of the activity and the NOTIFIED PARTY reserves the right to witness the test. If the test is
conducted at the notified date, the Supplier may proceed with the subsequent phase, even if the NOTIFIED did not witness the test.

2 |LEGEND OF THE TECHNICAL SURVEILLANCE 4) (R/A)=REVIEW OF TECHNICAL DOCUMENTS BEFORE COMMENCEMENT OF CONSTRUCTION. The technical documents shall be reviewed and approved before the commencement
of construction
5) (R )=REVIEW OF DOCUMENTS. Materials certificates, statement of compliance and reports of inspection and tests conducted by the Supplier shall be revised to assess their conformance
with the requirements specified in the Code and Standards, Specifications and/or Purchase Order.
6) (D) = Vendor Inspection
3 Abbreviations O= Owner (PDMCO) C= Contractor (EIED) V= Vendor (HSE/RHINE) SV = Sub Vendor TPI = Third Party Inspection on behalf of owner
INSPECTION ACTIVITY
Item . o e e s e
No. Inspection Description References / Specifications / Codes Acceptance Criteria Verifying Document SUB- VENDOR EIED OWNE REMARKS REV
VENDOR V) (©) TPI RIMC
(Sv)
D INSPECTION & TESTING DURING FABRICATION
ASSEMBLY START
_ [$)
INTERNAL PRODUCTION 2$R1UOC'/FU??|;,I\_A?:JOONRI\JECTIONS
D1 2gEEBBtE / INSPECTION VD-GPIC-MA-3029-3029-0075 100 % PT LIETING LUG WELDS D R R H H
100 % RT BUTT WELDS IN
MAJOR SUPPORTING BEAMS
D2 TRANSFER OF MATERIAL, IDENTIFICATION, WELDING AND MATERIAL D R R R R
MARKING & TRACEBILITY - TRACEABILITY LISTS
WPS/PQR NDE REPORT
D3 | PIPING ASME V, ASME | X ?g%\?s?ggil\l CONFORMS D R R R R
: See line seq. No C3
NDE FOR PIPING SECTIONS PNEUMATIC TESTING ON
ASME B31.3 COMPLETE UNIT PNEUMATIC TEST
D4 | PNEUMATIC TEST PROCEDURE TO UNIT DISMOUNTING OF SAFETY PROCEDURE D w SW SW SW
VALVES PRIOR START OF PNEUMATIC TEST REPORT
PNEUMATIC TEST
E INSPECTION
DIMENSIONAL INSPECTION OF SKID GENERAL ARRANGMENT
E1 CONNECTION POINTS VD-GPIC-MA-3029-3029-0062 DRAWING D W W w W
E2 | PARTS AND COMPONENT INSPECTION VD-GPIC-MA-3029-3029-0015 | P&ID D W W w w
NOTE : CERTIFIED COMPLETE: ENDORSEMENTS:
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ITEM NO(S).: PK6101

SCOPE

This Inspection and Test plan covers all activtiies that will be carrived out in design and farbrication of equipment.

LEGEND OF THE TECHNICAL

1) (H)= INSPECTION NOTIFICATION will be issued by manufacturer and inspection shall be performed at presence of notified party. Next farbication stage is subject to acceptance of inspection. Vendor must
notify parties (see inspection activtiy) of the defidcated inspection activity at least fifteen (15) days in advance.

2) (SW)=10% OF TYPE/LOT WITNESSED. Action performed only on a certain number of pieces.

3) (W)=WITNESSING. The Supplier shall inform the NOTIFIED PARTY of the date of the activity and the NOTIFIED PARTY reserves the right to witness the test. If the test is conducted at the notified
date, the Supplier may proceed with the subsequent phase, even if the NOTIFIED did not witness the test.

2
SURVEILLANCE
4) (R/A)=REVIEW OF TECHNICAL DOCUMENTS BEFORE COMMENCEMENT OF CONSTRUCTION. The technical documents shall be reviewed and approved before the commencement of construction
5) (R )=REVIEW OF DOCUMENTS. Materials certificates, statement of compliance and reports of inspection and tests conducted by the Supplier shall be revised to assess their conformance with the
requirements specified in the Code and Standards, Specifications and/or Purchase Order.
6) (D) = Vendor Inspection
3 Abbreviations O= Owner (PDMCO) C= Contractor (EIED) V= Vendor (HSE/RHINE) SV = Sub Vendor TPI = Third Party Inspection on behalf of owner
INSPECTION ACTIVITY
Item No. Inspection Description References / Specifications / Codes Acceptance Criteria Verifying Document SUB- VENDOR | EIED OWNER/ REMARKS REV
VENDOR TPI
(SV) W © me

E INSPECTION (CONTINUE)

Time period of PMI will
be informed.No specific

E3 PMI TEST (WELDS) According to weld-NDT Map (If ASTM INSPECTION CERTIFICATE D W SW H H  |dates are consider to be
applicable) . .
informed in advance by
Vendor
THICKNESS VISUAL
MYCOM STANDARD / VENDOR INSPECTION AND
E4 ﬁzﬁ\mﬁg PREPARATION AND PAINTING PROCEDURE / PAINTING | VD-GPIC-MA-3029-3029-0063 MEASUREMENT VIA D w R W w
PROCEDURE AS PER VPIS INSTRUMENT.
PAINT INSPECTION REPORT
Instrument, Junction Box and
E5 INSTRUMENT WIRING MANUFACTURER STANDARD VD-GPIC-MA-3029-3029-0047 Local Control Panel location and D w R R R
Cable Routing Layout
FACTORY ACCEPTANCE TEST FOR
PLC
INSPECTION OF JUCTION BOX, 1) VISUAL INSPECTION JUNCTION TEST REPORT
E6 LOCAL PANEL AND PLC BOX, LOCAL PANEL AND PLC VD-GPIC-MA-3029-3029-0037 AT TEST PROCEDURE D w w w w
2) CONTINUITY, POWER UP & WET
LOOP CHECK

3) FUNCTION TEST (
REDUNDANCY, LOGIC)

This document is the sole property of GPIC and all information contained herein may neither be reproduced, used, disclosed, transmitted nor in any way made public without permission of the OWNER.




Gachsaran Polymer Industries Company ' 0 SHEET: 12 of 12
HDPE Plant DATE: 16.July.2025
P.O. No: GPIC-PT-MA-PO-000-3029 Inspection And Test Plan (ITP) for Refrigerator Package REV.: 02
P.O. Title: Refrigeration Unit Package VENDOR DOC. NO.: VD-GPIC-MA-3029-3029-0003-02 OSSO RHIN= BY : MO

ITEM NO(S).: PK6101

1 SCOPE This Inspection and Test plan covers all activtiies that will be carrived out in design and farbrication of equipment.
1) (H)= INSPECTION NOTIFICATION will be issued by manufacturer and inspection shall be performed at presence of notified party. Next farbication stage is subject to acceptance of inspection. Vendor must
notify parties (see inspection activtiy) of the defidcated inspection activity at least fifteen (15) days in advance.
2) (SW)=10% OF TYPE/LOT WITNESSED. Action performed only on a certain number of pieces.
3) (W)=WITNESSING. The Supplier shall inform the NOTIFIED PARTY of the date of the activity and the NOTIFIED PARTY reserves the right to witness the test. If the test is conducted at the notified
, LEGEND OF THE TECHNICAL date, the Supplier may proceed with the subsequent phase, even if the NOTIFIED did not witness the test.
SURVEILLANCE
4) (R/A)=REVIEW OF TECHNICAL DOCUMENTS BEFORE COMMENCEMENT OF CONSTRUCTION. The technical documents shall be reviewed and approved before the commencement of construction
5) (R )=REVIEW OF DOCUMENTS. Materials certificates, statement of compliance and reports of inspection and tests conducted by the Supplier shall be revised to assess their conformance with the
requirements specified in the Code and Standards, Specifications and/or Purchase Order.
6) (D) = Vendor Inspection
3 Abbreviations O= Owner (PDMCO) C= Contractor (EIED) V= Vendor (HSE/RHINE) SV = Sub Vendor TPI = Third Party Inspection on behalf of owner
INSPECTION ACTIVITY
Item No. Inspection Description References / Specifications / Codes Acceptance Criteria Verifying Document SUB- VENDOR | EIED OWNER/ REMARKS REV
VENDOR V) (C) TPI MC
(SV)
RUST PREVENTION FOR NITROGEN CHARGING -0.5
E7 STORAGE VENDOR STANDARD VD-GPIC-MA-3029-3029-0007 BAR D D R R R
NAME PLATES
E8 FINAL INSPECTION INSPETION RELEASE NOTE CONFIRMATION D H H H H
APPROVAL OF CONCESSION
E9 REQUEST AND NON- D R R/A R/A R/A
CONFORMANCE REPORTS
SHIPMENT AND LOADING
PACKING AND MARKING PACKING INSPECTION:
PREPARATION FOR SHIPMENT VISUAL INSPECTION
F1 DETAILED PACKING LIST PACKING INSPECTION VD-GPIC-MA-3029-3029-0007 COMPLETENESS CHECK D H R R R
AND LOOSE DELIVERY LIST PACKING LIST
o | FraLosTasoox meemeron a0 TSt | o | [ | | e
ETC ’ ’ RECORD/CERTIFICATE
' MANUFACTURED RECORD

NOTE :

CERTIFIED COMPLETE: ENDORSEMENTS:

This document is the sole property of GPIC and all information contained herein may neither be reproduced, used, disclosed, transmitted nor in any way made public without permission of the OWNER.
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MAYEKAWA Doc No.:

MPEO005 - 00135

DESCRIPTION

MAYEKALN =,

0 DGJ IES 23 Feb 2023

FOR INFORMATION

COMPRESSOR TESTING PROCEDURE

FOR
JOB No.
P. O. No.
SITE
SERVICE

Gachsaran Polymer Industries Company (GPIC)

MFR  MAYEKAWA

ITEM No. PK-6101

GPIC-PT-MA-PO-000-3029

PROPYELENE REFRIGERATION PACKAGE

ITEM [PROCEDURE DESCRIPTION APPLICABLE
0 |SCSD-000-00 Material Equivalency Y
1 SCSD-001-01 General Rules for Witness Inspection
2 |SCSD-002-04 Material Test for Rotors Y
3 SCSD-003-04 Nondestructive Examination(MT, UT, and PT) for Rotors Y
4 |SCSD-004-04 Material Test for Casing Y
5 SCSD-005-04 NDE for Casing Magnetic Particle Test
6 SCSD-006-03 NDE for Casing Penetrant Test Y
7 SCSD-007-08 Screw Rotor Dynamic Balance Test Y
8 |SCSD-008-02 Hydrostatic Test Y
9 SCSD-009-02 Gas Leak Test (Pneumatic Test) Y
10 SCSD-010-10 Performance Test, Mechanical Running, Noise Test, and Vibration Test Y
11 |SCSD-011-

12 |SCSD-012-

13 |SCSD-013-

14 |SCSD-014-

15 |SCSD-015-01 Dismantling Inspection

16 |SCSD-016-02 Appearance and Dimensional Test (Shipment Check) Y
17 |SCSD-017-05 Painting Check Y
18 |SCSD-018-01 Shipment Check Y
19 |SCSD-019-

20 |SCSD-020-

21 |SCSD-021-

22 |SCSD-022-03 End Clearance Run Out Inspection

23 |SCSD-023-02 PMI Inspection_Casing Bolt

24 |SCSD-024-01 PMI Inspection_Rotor




Document:
Description:
Revision:

SCSD-000-00
Material Equivalent
0

List of Equivalent Code List for Mycom Screw Compressor

MATERIAL NAME JIS CODE ASTM CODE
Blind Cover Casing
Unloader Cylinder
Unloader Cylinder Cover
Rotor Casing Low temp. Cast Steel G5152, SCPL1 A352, LCB

Suction Cover Casing
Bearing Head Casing
Bearing Cover Casing
Seal Cover Casing

A290, A291, A668 class M

Rotor Forged Steel G3221, SFCM930S (668-M-95a)
Hanger Bolt Carbon Steel G4051, S17C ANSI 1017
Plug Carbon Steel G4501, S45C-H, 25C AISI 1045, 1025

Unloader Slide Valve |
Unloader Piston

Seal Gland

Balance Piston Sleeve
Thrust Bearing Gland

Cast Iron

G5501, FC300

A48, Class No.45

Guide Block

Threaded Guide Block Stem
Shaft Key

Oil Injection Pipe Gland
Parallel Pin

Alignment Pin

Bearing Spacer
Washer

O-ring Gland

Thrust Washer
Balance Piston Key
Indicator Cam

Carbon Steel

G4051, S45C

AISI 1045

Balance Piston

Carbon Steel

G4051, S35C

AISI 1035

Spring Retainer

Carbon Steel

G4051, S25C

AISI 1025

Hexagonal Socket Head Cap Screw

Chromium Molybdenum Steel

G4105, SCM435

AISI 4135 to 4137

Gland Bolt

Spring Pin Carbon Tool Steel S60CM AlSI 1060
Torsinal Slip Washer Carbon Tool Steel G4401, SK5

Unloader Slide Valve Il Nodular Cast Iron G5502, FCD450 A536

Indicator Cam
Qil Injection Pipe

Carbon Steel

G3445, STKM16C

A513, MT1026

Unloader Slide Valve Guide

Oil Seal Retainer Cast Iron G5501, FC250 A48, No. 40
Snap Ring

Special Spring Washer High Carbon Steel Wire Rods 63506, SWRH A510
Spring Washer

Stop Ring

Guide Pin Low Carbon Steel Wire Rods G3505, SWRM A510
Spring Piano Wire G3522, SWPB A228
Bearing Gland

Spacer Cast Steel G3101, SS400 A 36 - 89b
Lock Nut

Unloader Push Rod Carbon Steel G3101, SS400B-D A 36 - 89b
Lock Washer Carbon Steel G3141, SPCC A366
Ball Bearing for Indicator Carbon Chromium Steel G4805, SUJ2 A295, 52100

Main / Side Bearing (Cage)

Carbon steel

G3445, STKM13A

A513, MT1020

Main / Side Bearing (Babbitt) White Metal H5401, WJ-2/WJ-10 B23-73
Ball Thrust Bearing (Cage) High Carbon Steel (4805, SUJ-2 A295, 52100
Ball Thrust Bearing (Ball) Carbon Chromium Steel G4805, SUJ-2 A295, 52100
Stop Ring for Bearing Carbon Steel G4801, SUP3 A689, A576, ASTM 1078
Guide Pin Alloy Steel SAE8630 AISI 8630
Document: SCSD-000-00
Description: Material Equivalent

Revision:

0
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Material Test for Rotors
Rotor material [0 FcD600 [0 srcM930sS [0 srcM740S

1. Scope

This procedure defines material tests of the male rotor and the female rotor.

2. Test Method

In accordance with JIS standards each test should be carried out at the rotor
manufacturer. A visual check is made of the finished pieces and confirm the
submitted material test reports.

3. Acceptance Criteria
3.1 JIS G 5502 : FCD600 (Equivalent to ASTM A 536)

Part name: male rotor, female rotor (including shaft)

3.1.1 Chemical Composition

Chemical composition (%) FCDo60O

C Si Mn P S Mg

2.5 and more - - - 0.02 or 1less | 0.09 or less

3.1.2 Mechanical properties
A. Tensile test(JIS Z 2241)
Tensile strength (N/mm?) 600min
0.2%Yield strength (N/mm?) 370min
Elongation (%) 3min
B. Hardness test (JIS Z 2243)
Hardness (HB)170 to 270

3.2 JIS G 3221 : SFCM930S (equivalent to ASTM A 668)

Part name: male rotor, female rotor (including shaft)

3.2.1 Chemical Composition (JIS G3221)

Chemical composition (%)SFCM930S

C Si Mn P S Cr Mo

0.48 max | 0.15-0.35]0.30-0.85]0.030 max| 0.030 max|0.90-1.50[0.15-0.30

3.2.2 Heat Treatment

Based on the rotor manufacturer’s experience, the heat treatment should comply
with the mechanical properties described in 3.2.3.
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3.2.3 Mechanical Properties
A. Tensile test (JIS z2241):

Yield point (N/mm?) 705min
Tensile strength (N/mm?) 930 to 1080
Elongation (%) 12min
Reduction of area (%) 37min

B. Impact test (JIS 2242):
Impact value (J) 44min

C. Hardness test (JIS 72243):
Hardness (HB) 269min

3.3 JIS G 3221: SFCM740S (equivalent to ASTM 668K)

Part name: male rotor, female rotor (including shaft)

3.3.1 Chemical Composition(JIS G3221)
Chemical composition (%)SFCM740S

C Si Mn P S Cr Mo
0.15 0.30 0.90 0.15
0.48 max 0.030 max | 0.030 max
0.35 0.85 1.50 0.30

3.3.2 Heat Treatment

Based on the rotor manufacturer’s experience, the heat treatment must comply
with the mechanical properties described in 3.3.3.

3.3.3 Mechanical Properties
A. Tensile test (JIS z2241):

Yield point (N/mm?) 510min
Tensile strength (N/mm?) 740 to 880
Elongation (%) lémin
Reduction of area (%) 45min

B. Impact test (JIS 2242):

Impact value (J) 64min
C. Hardness test (JIS Z2243):
Hardness (HB) 217min

4. Records
The test results are recorded on the submitted documents such as Certificate
of materials and Result of material test from the rotor manufacturer.
According to the rotor manufacturer’s criteria, markings (the name of

manufacturer and the date) are applied.
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Nondestructive Examination for Rotors

rotor material O srcM930S O srcM740S O FcD600
NDE O MT O pT O ur
1. Scope

This procedure defines nondestructive examinations (MT: magnetic particle
examination, UT: ultrasonic examination, and PT: liquid penetrant examination)
of the male rotor and the female rotor to be used for MYCOM screw compressors.

2. Examination Methods
2.1 Magnetic Examination for Rotors

In accordance with JIS Z 2320-1:2007 “Non-destructive testing -- Magnetic
particle testing -- Part 1: General principles”, magnetic examination is
performed. Testing locations are shown in Figure 1. A visual check is made of
the submitted results of the magnetic examination and the finished pieces.

MT MT

[M rotor] MT  MT MT v v MT

oV Yy ¥

MT = oo - ¢— MT

MT MT

MT MT ¢ ¢ MT

[F rotor] ¢ ¢ ¢ ¢

Y SO S A B— -« MT

Figure 1. Magnetic examination locations
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2.2 Ultrasonic Examination of Rotors

0 UT for raw material surface [0 UT for finished surface

In accordance with JIS Z 2344:1993” General rule of ultrasonic testing of
metals by pulse echo technique”, ultrasonic examination 1s performed.
Testing locations are shown in Figure 2.

a) UT for raw material surface

b) UT for finished surface

[M rotor] or uT T ¢ ¢ ¢ ¢ 4 uT
v v

[F rotor] ¢ ¢ ¢ ¢

a) raw material surface

[M rotor]
uT UT UT UT
vy by v
T T S e - « UT
[F rotor] UT UT UT
v vy v
UT —» —f————— === === ——————————— o ————— o —- «— UT

b) finished material surface
Figure 2. Ultrasonic examination locations
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2.3 Penetrant Examination

In accordance with JIS Z 2343-1:2001 “Non-destructive testing -- Penetrant
testing —-- Part 1: General principles -- Method for liquid penetrant testing
and classification of the penetrant indication”, liquid penetrant examination
is performed. Testing locations are shown in Figure 3. A visual check is made
of the submitted results of the magnetic examination and the finished pieces.

[M rotor]

[F rotor]

Figure 3. Liquid penetrant examination locations

3. Acceptance Criteria
3.1 Magnetic Examination
Stipulated in JIS Z2320-1:2007 and The High Pressure Gas Safety Act, Designated

Equipment Inspection Regulations.

Types of defects Criteria Remarks

There is no magnetic -1 i i indicati

1.cracks indicating | e g‘ Linear magnetic parhckelndumtl

. . particle indication of |on: Length exceeds 3 times the
magnetic particles

cracks width.

2.Independent -Circular magnetic particle indica

magnetic particle tion: Any magnetic particle indic

indicators 4mm or less ation other than linear magnetic

1)Linear magnetic particle indication.
, o , 4mm or less
particle indication —-Continuous magnetic
2)Circular magnetic particle indication:
particle indicators More than one magnetic

3.Continuous magnetic L. article indicator near the
9 Must be 12 or less flaws w11;h1np

particle indicators same line and the distance
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2,500mm?The flaws are calculated|of each is 2mm or less.

as the sum of the products of the| ~Dispersed magnetic

4.Dispersed magnetic . article indication:

_ b o g number of defects on the following P . _
particle indicators. . Multiple magnetic
table and the com@spondlngindicators spread in a

factors ShOWn. constant area.
Factors
: : : Max. Length/diameter Max. Length/diameter
Defect indication
2mm or less 4dmm or less
Linear magnetic indicator 3 6
Circular magnetic indicator 1 2

3.2 Ultrasonic Examination
In accordance with JIS G0587 ”Ultrasonic examination for carbon steel and low
alloy steel forgings(classification 1)”

Types of defects Criteria Remarks

. . < Test based on bottom surface
Equivalent defect diameter(d) d =4mm

echo.

3.3 Liquid Penetrant Examination
The criteria of the magnetic examination is applied to the criteria of the
liquid penetrant examination where magnetic indication is equivalent to
liquid penetrant indication.

4. Records
The results are recorded 1in the relevant documentation Dby the rotor
manufacturer. The name of the manufacturer and the date are marked on the piece

in accordance with the manufacturer’s requirements.
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Record Sample (MT)

JOB Mo. 3 e '4’ e I.sl ﬁﬁ - TR ER

TAGMa. : 115’*'* 3’ #» o'.l '?L B O = DISPECTION AND RECORDS
il S H 51
SERTAT No. DATE
TEL+
CLIENT

T W5 T
JOB HAME
T S A HT
PLACE i :
ST 0 (Fr—% Nol| MA RDTDR { )
PARTS MAME Charze Ho) | FEAIALE ROTOR | j

RS ATL EXTERNAL SURFACE
TEST SECTION
HE
MATERIAL JIS G 3221 SFCM9305
SRR JIS Z25328-1
ACCEPTANCE STANDARD | Type of defects Cnterron
Magnete pamicle indication by cracks : There iz no magnetic particle
mdication by cracks.
Liner defects magnetic particle mdicabon - 4mm orless
Crreular defects magnetic particle indication - dmm or leas
Disoibuted defects magnetic particle indication - The flaw mark to be 12 or less
within 750 0um?
TEST EQUIPMENT NIHON DENJL SOKKI NC-2Y
FERRAT
BLACE LIGHT MARKTEC D-1G
ke F R TEST CONDITION
[E RS
METHOD OF MAGNETIZATION YOKE MAGNETIZATION - AC

[EERE A i
APPLI[ATID"“" OF MAGNETIC P-";RTICL.EE "WET" CONTINOUS MAGNETIZATION TECHNIOUE

B2 e Tl — 4. 5kell | i | SEREL |
ITFTING POWER AT 1EAST 10ibs TIME OF PASSING CURREN 5 5EC OVEERE
PER ST ]
MAGHNETIC PARTICLES FLUORESCENT PARTICLES / EISHIN 5Y-8000 TYPE
TEST LIQUID | MEDIUM OF DISPERSION EFROSENE DENSITY 0.8 g o lic
"4"" i ]
STANDARD'EEFERENCE BLOCE JI5 AL-15 /100
A
H.D.E PERSOMNEL fNDICLASS 1
HE
EVALUATION ACCEPTED
B ket
‘B
Figure

A memE R w it NIHON NONDESIRUCTION INSPECTION CO., LID,.
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Record Sample (UT)

JOB No. R P J:' i -‘:L.. ___ e T
TAG No. o E LH ’r» = + Al ﬁl?‘Et m'SPECme AND RECORDS
& ULTRASON ERR

SE.F.L%I_ No. 21553331 DATE December 240, 20
o i =

{‘I_IE-_‘JT MAEEAWA MFG 4 /
I F 8

JOB NAME Serew Compressg ! /’clf, .-/,/ll ’
5 K

PL.-’LC E ;

g £ - MALE RCI'TGR ( 51 Q33804 )

Prl.RTS NAME C harge "-‘\Isa} FEMALE ROTOR ( S1-982251 )

| |__

MATERTAL s G 3221 SFCM930S

T A JIS G 0387

ACCEPTANCE STANDARD | Type of defects Critenon

Eruuivalent defect diameter ( d ) cd - 4dmm

b 0 PANAMETRICS-NDT EPOCHXT

TEST EQUIEI«'EEIHT PANAMETRICS-NDT EPOCH 4

fe it TEST CONDITION

s Ak

METHOD MNOMATL INCIDENCE SINGLE PROBE TECH

{'T—;itljl 1

CONTACTING ETEMENT Japan Probe SZ10N / Japan Probe 2C10N

!-I !:I- Lk g

FREEQUENCY MH=z | 5 MH=z

P R

TEST LIQUID MACHINE OIL

FRilmei

SENSITIVITY BACK ECHO 100%: AT 50UND AREA

P

STANDARD REFERENCE BLOCK BACK ECHO METHOD

Re 5

SECTION EXAMINED T UT Ut ur

W
et A

Rl =]

MNDEPERSOMNNEL {WDI-CTASS [
fliE

EVAIUATION ACCEPTED

H &g

ft NIHON NONDESTRUCTION INSPECTION CO.. LTD.




Record Sample (PT)

SCSD-003-04

JOB No 33 e M RS A kp A= =h HhE— B
TAG No. I I75 T f":".:l {_'f‘. EL 'FE == R — | INSPECTION AWND RECORDS
i LIQUID PENETRANT H =t
SEE.‘L-U_ Iw 21553331 DATE December 20, 2013
i
CLIENT
| B :'l. IIFI -T
JOB "'uP.}-IE
I.I i' I I I
F‘L—"LCE .
A T Vi MALE RCI'TDR { *51 G3280-4 3.
PARTS MNAME /{Charge "Jq:s} FEMAILE ROTOR { 51-982251 ).
e & B ATT EXTERNAT SURFACE
TEST SECTION
MATERIAL 5 G 3221 SFCMS305
i e JIS 223431
ACCEPTANCE STANDARD . | Type of defects Crteron
Indication by cracks : There is no mdieation by cracks
Limer defects mdication : dmm or less
Circular defects indication - Jmm or less
Dhzmbuted defacts mdication - The flaw mark to be 12 or less
within 2 500mm?
= A T
SURFACE CONDITION 0, B ~ 18
TEMPERATURE e
& &% TEST CONDITION
i A
METHOD COLOR CONTRAST SOLVENT REMOVAL
= 1- l 'IJ
PENETRAI&"I TIME OVER 20 MINUTES
FE R IR ]
DEVELOPMENT TIME 10 MINUTES
Pk TASETO Co_Ltd
PENETRAI&_I 140966018 FP-5
TASETO Co_Ltd
REiD‘."ER 150-118074 FE-Q
B TASETO Co. Ltd
DE‘..-'ERDPER TA113D088 FD5S
FE e
N.IDEPERSONNEL { NDILCTASS 11
'
EVALUATION ACUEFTED

T A ER BB =1 NIHON NONDESIRUCIION INGPECIION CO.LID.
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Material Test for Casing

Casing materials

[0 Fc300 00 FCD450 [1 scw4s0 [0 scpLl

1.

Scope

This procedure defines material tests of the pressure proof parts to be used
for screw compressors. The material test should be carried out by the casing
manufacturers.

The pressure proof parts are shown below;

Rotor casing, Suction cover, Bearing head, Unloader cylinder, Unloader cylinder

cover, Balance piston Cover, Bearing cover, Seal Cover

2. Test Method

In accordance with JIS standards each test should be carried out at the casing

manufacturer.

A visual check is made of the finished pieces and confirm the

submitted material test reports.

3. Acceptance Criteria

3.1 Japanese Industrial Standards(JIS) G 5501 : FC300 (equivalent to ASTM A 48 Class No.45)
Japanese Industrial Standards(JIS) G 5502 : FCD450 (equivalent to ASTM A536 Grade
65-45-12)

3.1.1 Chemical composition

3.1.2

Based on the casing manufacturer’s experience, chemical composition should

comply with the mechanical properties described in 3.1.2.

Mechanical Properties

JIS G 5501 : FC300 (equivalent to ASTM A 48 Class No.45)

(JIS 7 2241) 300 N/mm? or more
B. Hardness test (JIS Z 2243) 262 HB or less

JIS G 5502 : FCD450 (equivalent to ASTM A536 Grade 65-45-12)

(JIS Z 2241)

(JIS Z 2243)

A. Tensile test

450 N/mm? or more
:140~210 HB

A. Tensile test

B. Hardness test (Informative reference)

3.2 JIS G 5102 : SCW480 (equivalent to ASTM A 216 Grade WCB)

3.2.1  Chemical Composition (JIS G5102)
Chemical composition (%) SCW480
C Si Mn p S Ni Cr
0.22 or 0.80 or 1.50 or 0.04 or 0.04 or 0.50 or 0.50 or
less less less less less less less
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3.2.2

Based on the casing manufacturer’s experience, the heat treatment should comply

Heat Treatment

with the mechanical properties described in 3.2.3.

3.2.3  Mechanical Properties
A. Tensile test (JIS Z 2241) 480 N/mm? or more
B. Impact test (JIS Z 2242) 27 J or more (at 0°C)

3.3 JIS G 5152 : SCPL1 (equivalent to ASTM A 352 Grade LCB)

3.3.1 Chemical Composition (JIS G5152)
Chemical composition (%) SCPL1
C Si Mn p S Ni Mo Cu Cr
0.30 or | 0.60 or | 1.00 or | 0.04 or | 0.04 or 0.5 or 0.25 or
less less less less less o o less less
3.3.2 Heat Treatment

Based on the casing manufacturer’s experience, the heat treatment should comply
with the mechanical properties described in 3.3.3.

3.3.3  Mechanical Properties
A. Tensile test (JIS Z 2241) 450 N/mm? or more
B. Impact test (JIS Z 2242)

The average value of three time measurements(at -45 Cy) is 18 J or more,

or the value of one time measurement (at -45 °C) is 14 J or more.

4. Records

The test results are recorded on the submitted documents such as Certificate
of materials and Result of material test from the casing manufacturer.

According to the casing manufacturer’s criteria, markings (the name of

manufacturer and the date) are applied.
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NDE for Casing
Casing materials | [ FC300 O rcD450 O scw4s0 O scpLl

1. Scope
This procedure defines the non-destructive examination of pressure proof parts
to be used in screw compressors, carried out by an inspection organization.

2. Penetrant Test

According to “Non-destructive testing -- Penetrant testing -- Part 1: General
principles -- Method for liquid penetrant testing and classification of the
penetrant indication, JIS Z 2343-1(2001)”, Penetrant tests are carried out by
the inspection organization. Testing locations are shown by the arrows in figures
1 to 8. Submitted test reports and finished pieces are checked by visual inspection.

3. Acceptance criteria
Stipulated in JIS Z2343-1:2001 and the High Pressure Gas Safety Act, Designated
Equipment Inspection Regulations.

Types of defects Criteria Remarks

1.Penetrantindication| There 1is no penetrant|-Linear penetrant indicatio

of cracks indication of cracks n: Length exceeds 3 times wi
2 .Independent dth.
Penetrant Indication —Circular penetrant indicati
4mm or less . . .
1)Linear indication on: Any penetrant indication
. . . . 4mm or less .
2)Circular indication other than linear penetrant
3.Continuous indication.
penetrant indication -Continuous Penetrant

The flaw mark to be 12 or

o \ indication:Multiple
less within 2,500 mi. The . : :
) penetrant indications
flaw mark is calculated as ) )
roughly in 1line and the
the sum of the products of] |, :
distance of each is 2 mm or
4 .Dispersed Penetrant|the number of defects on the

less.
i i i followin table and the
indication g ) -Dispersed penetrant
corresponding factor]|. ) ) )
indication: Multiple
shown.

indications spread in a

constant area.

Factor table

) ) ) Max. Length. or Diameter Max. Length. Or Diameter
Defect indication
2mm or less dmm or less
Linear Penetrant 3 6
indication
Circular Penetrant 1 5
indication
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4. Records

The test results are recorded in the document Liquid Penetrant Examination.

Penetrant test locations shown in figures below

R N N N N B
ttrtt bttt

I O I O

IR I I I B

27777 % 7
§575°
N

X
., l.’ ’I, " "' &
44%7"!/

2223
7%

o)
3K
0%
%%

f;

99}

e 4‘
N 22 N
/4:'//4?////7,-"{;//"/}

N

Trrrr1

Figure-3 Bearing Head

-3 =



v T BRBERERBR . doc3

~

SCSD-006-03 E 77—

% %

\

=
@,
Q)

A\

\\\\
\

N
NN

I

W
@,

A\

D
N\
@,
N\

@)
S

A ww\
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Figure-6 Unloader Cylinder

Figure-5 Balance Piston Cover

Figure-8 Seal Cover
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Screw Rotor Dynamic Balance Test

1. Scope
Rotor dynamic balance test is carried out to check whether the compressor’s

rotor dynamic balance is within the standard value of the standard “Rotating
machines - Balance quality requirement of rigid rotors” (JIS B 0905-1992).

2. Dynamic Balance Test

2.1 Method of Dynamic Balance Test
Rotor dynamic balance is measured at two points on each rotor using a screw
rotor balancing machine.
Measuring points (see the figures below)

Male rotor At points A and B
Female rotor At points C and D
/ // 7/
[Male rotor] / y J/
/ ’ V'
7/ 7/ /
/7 s /
/ 4 /
// // /
e —_—— )- ———————————————————— —_—te——— e ——— ——————— o ————] —— -
/ 4 ’
/ // //
/ / 4
/ / 4
I , / /
/ 4 4
/ / 4
7 / /
4 / 7
A 7 // / A
A B
[Female rotor]
\\ \\ \\
\\\ \\\ \\\
\\\\ \\\\ \\\
N
N \\\ \\\
_ e _ h U \\ ___________ —_-
\\ \\ N
\\ \\ \\
N N N
N N
! \\ \\
N N
A \\ \\ A
N N
\\ \\\
C D
2.2 Measuring equipment
Manufacturer Measuring equipment Model
H40U
NAGAHAMA SEISAKUSHO LTD., (Dynamic balancing machine H2ONB

3. Acceptance Criteria
The acceptance criteria is as per JIS B 0905 Class G2.5 or Class 1.0 and the

measured values must not exceed these criteria. Refer to the following tables
as the standard values differ from rotor materials.
Rotor Material [0 FCD600 ] SFCM930S 0 SFCM740S
O Class G2.5 O Class G1.0

Balance class
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3.1.1 JIS G 5502 : FCD600 ( Ductile Iron ) JIS B 0905 Class G2.5 < Single stage compressor >

Male rotor Female rotor Test

Model Standard value Max. speed Standard value Max. speed speed
g g-cm min-1 g g-cm min-1 min-1

125S 0.7 3.7 4500 0.8 4.2 3000 1265
1251 0.9 4.8 4500 1.0 5.6 3000 1265
160S 1.0 7.6 4500 1.2 8.8 3000 1265
160M 1.2 8.8 4500 1.4 10.3 3000 1265
160L 1.4 10.0 4500 1.6 11.7 3000 1265
200S 1.6 14.2 4500 1.8 16.6 3000 1265
200M 1.8 16.6 4500 2.2 19.4 3000 1265
200L 2.1 18.8 4500 2.5 22.2 3000 1265
250S 2.4 26.8 4500 2.9 31.7 3000 750
250M 2.9 31.4 4500 3.4 37.4 3000 750
250L 3.3 35.8 4500 3.9 42.7 3000 750
250LL 4.7 51.8 3600 5.7 62.8 2400 750
320S 4.9 68.1 3600 5.8 80.6 2400 430
320M 5.7 79.3 3600 6.7 94.3 2400 430
320L 6.5 90.4 3600 7.7 107.8 2400 430
320LL 7.5 104.3 3600 9.0 126.3 2400 430
400S 8.3 145.6 3600 9.9 173.2 2400 430
400M 9.7 169.2 3600 11.5 201.9 2400 430
400L 10.9 191.4 3600 13.1 228.9 2400 430
400LL 12.4 216.4 3600 14.8 259.4 2400 430
400XL 13.6 237.3 3600 16.3 284.9 2400 430
400XXL 14.9 261.1 3600 17.9 313.9 2400 430
160WS 1.1 7.7 4500 1.2 9.0 3000 1265
160WM 1.2 8.9 4500 1.4 10.4 3000 1265
160WL 1.4 10.1 4500 1.6 11.8 3000 1265
200WS 1.6 14.5 4500 1.9 16.8 3000 1265
200WM 1.9 16.8 4500 2.2 19.6 3000 1265
200WL 2.1 19.1 4500 2.5 22.4 3000 1265
250WS 2.5 27.5 4500 3.0 33.3 3000 750
250WM 2.9 32.1 4500 3.5 38.9 3000 750
250WL 3.3 36.5 4500 4.0 44.2 3000 750
320WS 5.0 69.7 3600 6.0 84.2 2400 430
320WM 5.8 80.9 3600 7.0 97.8 2400 430
320WL 6.6 92.0 3600 7.9 111.3 2400 430

Continued on the following page
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Male rotor Female rotor Test

Model Standard value Max. speed Standard value Max. speed speed
g g-cm min-1 g g-cm min-1 min-1

1701S 1.3 9.8 4500 1.0 6.0 3750 1265
170IM 1.6 11.4 4500 1.1 7.0 3750 1265
170JL 1.9 13.5 4500 1.4 8.6 3750 1265
2201S 2.5 23.3 4500 1.8 14.6 3750 1265
220IM 2.9 27.6 4500 2.1 17.5 3750 1265
220IL 3.5 32.9 4500 2.6 21.3 3750 1265
280]S 5.2 64.3 3600 3.8 40.2 3000 750
280IM 6.1 75.6 3600 4.5 48.1 3000 750
280IL 7.3 90.2 3600 5.6 58.9 3000 750
i125S 0.6 3.5 4500 0.7 3.7 3000 1265
i125L 1.1 5.8 3550 1.2 6.5 2367 1265
i160S 0.9 6.8 4500 1.1 8.0 3000 1265
i160M 1.4 10.2 3550 1.6 12.0 2367 1265
i160L 1.6 11.8 3550 1.9 13.8 2367 1265

3.1.2 JIS G 5502 : FCD600 ( Ductile Iron ) JIS B 0905 Class G1.0 < Single stage compressor >

Male rotor Female rotor Test

Model Standard value Max. speed Standard value Max. speed speed
g g-cm min-1 g g-cm min-1 min-1

160S 0.4 3.0 4500 0.5 3.5 3000 1265
160M 0.5 3.5 4500 0.6 4.1 3000 1265
160L 0.5 4.0 4500 0.6 4.7 3000 1265
200S 0.6 5.7 4500 0.7 6.6 3000 1265
200M 0.7 6.6 4500 0.9 7.8 3000 1265
200L 0.8 7.5 4500 1.0 8.9 3000 1265
250S 1.0 10.7 4500 1.2 12.7 3000 750
250M 1.1 12.6 4500 1.4 14.9 3000 750
250L 1.3 14.3 4500 1.6 17.1 3000 750
250LL 1.9 20.7 3600 2.3 25.1 2400 750
320S 1.9 27.2 3600 2.3 32.3 2400 430
320M 2.3 31.7 3600 2.7 37.7 2400 430
320L 2.6 36.1 3600 3.1 43.1 2400 430
320LL 3.0 41.7 3600 3.6 50.5 2400 430

Continued on the following page
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Male rotor Female rotor Test
Model Standard value Max. speed Standard value Max. speed speed
g g-cm min-1 g g-cm min-1 min-1
400S 3.3 58.2 3600 4.0 69.3 2400 430
400M 3.9 67.7 3600 4.6 80.8 2400 430
400L 4.4 76.5 3600 5.2 91.6 2400 430
400LL 4.9 86.6 3600 5.9 103.8 2400 430
400XL 5.4 94.9 3600 6.5 114.0 2400 430
400XXL 6.0 104.4 3600 7.2 125.6 2400 430
160WS 0.4 3.1 4500 0.5 3.6 3000 1265
160WM 0.5 3.6 4500 0.6 4.2 3000 1265
160WL 0.6 4.0 4500 0.6 4.7 3000 1265
200WS 0.6 5.8 4500 0.7 6.7 3000 1265
200WM 0.7 6.7 4500 0.9 7.8 3000 1265
200WL 0.8 7.6 4500 1.0 8.9 3000 1265
250WS 1.0 11.0 4500 1.2 13.3 3000 750
250WM 1.2 12.8 4500 1.4 15.6 3000 750
250WL 1.3 14.6 4500 1.6 17.7 3000 750
320WS 2.0 27.9 3600 2.4 33.7 2400 430
320WM 2.3 32.4 3600 2.8 39.1 2400 430
320WL 2.6 36.8 3600 3.2 44.5 2400 430
3.1.3 JIS G 3221 : SFCM930S, SFMC740S ( Forged steel ) JIS B 0905 Class G2.5
< Single stage compressor >
Male rotor Female rotor Test
Model Standard value Max. speed Standard value Max. speed speed
g g-cm min-1 g g-cm min-1 min-1
125S 0.7 4.1 4500 0.8 4.6 3000 1265
1251 1.0 5.3 4500 1.1 6.2 3000 1265
160S 1.1 8.4 4500 1.3 9.7 3000 1265
160M 1.3 9.7 4500 1.6 11.3 3000 1265
160L 1.5 11.0 4500 1.8 12.9 3000 1265
200S 1.7 15.7 4500 2.0 18.3 3000 1265
200M 2.0 18.3 4500 2.4 21.4 3000 1265
200L 2.3 20.8 4500 2.7 24.5 3000 1265
250S 2.7 29.6 4500 3.2 35.0 3000 750
250M 3.2 34.7 4500 3.7 41.2 3000 750
250L 3.6 39.5 4500 4.3 47.1 3000 750
250LL 5.2 57.1 3600 6.3 69.3 2400 750

Continued on the following page
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Male rotor Female rotor Test
Model Standard value Max. speed Standard value Max. speed speed
g g-cm min-1 g g-cm min-1 min-1
320S 5.4 75.1 3600 6.4 88.9 2400 430
320M 6.2 87.5 3600 7.4 104.0 2400 430
320L 7.1 99.7 3600 8.5 118.8 2400 430
320LL 8.2 115.1 3600 10.0 139.3 2400 430
400S 9.2 160.6 3600 10.9 191.0 2400 430
400M 10.7 186.6 3600 12.7 222.7 2400 430
400L 12.1 211.0 3600 14.4 252.5 2400 430
400LL 13.6 238.6 3600 16.3 286.1 2400 430
400XL 15.0 261.7 3600 18.0 314.2 2400 430
400XXL 16.5 288.0 3600 19.8 346.2 2400 430
160WS 1.2 8.5 4500 1.4 9.9 3000 1265
160WM 1.3 9.8 4500 1.6 11.5 3000 1265
160WL 1.5 11.1 4500 1.8 13.0 3000 1265
200WsS 1.8 16.0 4500 2.1 18.5 3000 1265
200WM 2.1 18.5 4500 2.4 21.6 3000 1265
200WL 2.3 21.0 4500 2.7 24.7 3000 1265
250WS 2.8 30.3 4500 3.3 36.7 3000 750
250WM 3.2 35.4 4500 3.9 42.9 3000 750
250WL 3.7 40.2 4500 4.4 48.8 3000 750
320WS 5.5 76.9 3600 6.6 92.8 2400 430
320WM 6.4 89.3 3600 7.7 107.9 2400 430
320WL 7.2 101.5 3600 8.8 122.7 2400 430
3.1.4 JIS G 3221 : SFCM930S, SFMC740S ( Forged steel ) JIS B 0905 Class G1.0
< Single stage compressor >
Male rotor Female rotor Test
Model Standard value Max. speed Standard value Max. speed speed
g g-cm min-1 g g-cm min-1 min-1
160S 0.5 3.4 4500 0.5 3.9 3000 1265
160M 0.5 3.9 4500 0.6 4.5 3000 1265
160L 0.6 4.4 4500 0.7 5.2 3000 1265
200S 0.7 6.3 4500 0.8 7.3 3000 1265
200M 0.8 7.3 4500 1.0 8.6 3000 1265
200L 0.9 8.3 4500 1.1 9.8 3000 1265

Continued on the following page
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Male rotor Female rotor Test

Model Standard value Max. speed Standard value Max. speed speed
g g-cm min-1 g g-cm min-1 min-1

250S 1.1 11.8 4500 1.3 14.0 3000 750
250M 1.3 13.9 4500 1.5 16.5 3000 750
250L 1.4 15.8 4500 1.7 18.8 3000 750
250LL 2.1 22.8 3600 2.5 27.7 2400 750
320S 2.1 30.0 3600 2.5 35.6 2400 430
320M 2.5 35.0 3600 3.0 41.6 2400 430
320L 2.8 39.9 3600 3.4 47.5 2400 430
320LL 3.3 46.0 3600 4.0 55.7 2400 430
400S 3.7 64.2 3600 4.4 76.4 2400 430
400M 4.3 74.6 3600 5.1 89.1 2400 430
400L 4.8 84.4 3600 5.8 101.0 2400 430
400LL 5.5 95.5 3600 6.5 114.4 2400 430
400XL 6.0 104.7 3600 7.2 125.7 2400 430
400XXL 6.6 115.2 3600 7.9 138.5 2400 430
160WS 0.5 3.4 4500 0.5 3.9 3000 1265
160WM 0.5 3.9 4500 0.6 4.6 3000 1265
160WL 0.6 4.5 4500 0.7 5.2 3000 1265
200WS 0.7 6.4 4500 0.8 7.4 3000 1265
200WM 0.8 7.4 4500 1.0 8.6 3000 1265
200WL 0.9 8.4 4500 1.1 9.9 3000 1265
250WS 1.1 12.1 4500 1.3 14.7 3000 750
250WM 1.3 14.2 4500 1.6 17.2 3000 750
250WL 1.5 16.1 4500 1.8 19.5 3000 750
320WS 2.2 30.8 3600 2.7 37.1 2400 430
320WM 2.6 35.7 3600 3.1 43.1 2400 430
320WL 2.9 40.6 3600 3.5 49.1 2400 430

3.2.1 JIS G 5502 : FCD600 ( Ductile Iron ) JIS B 0905 Class G2.5

< Compound two-stage compressor >

Male rotor Female rotor Test

Model Standard value | Max. speed Standard Max. speed | speed

g g-cm min-1 g g-cm min-1 min-1

1610 low stage S 1.1 7.9 4000 1.2 9.0 2667 1265
high stage L 0.7 2.9 4000 0.8 3.6 2667 1265

Continued on the following page
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Male rotor Female rotor
Test
Standard
Model speed
Standard value | Max. speed value Max. speed
g g-cm min-1 g g-cm min-1 min-1
low stage S 1.0 7.1 4500 1.1 8.0 3000 1265
*1 : Mounted M 1.1 8.3 4500 1.3 9.4 3000 1265
610 on speed-up L 1.3 9.5 4500 1.5 10.9 3000 1265
161
gear L™ 1.3 9.6 4500 1.5 10.9 3000 1265
S 0.6 3.2 4500 0.7 4.0 3000 1265
high stage
L 0.8 4.3 4500 1.0 5.4 3000 1265
S 1.7 15.3 4000 2.0 18.3 2667 1265
low stage M 2.0 17.9 4000 2.4 21.5 2667 1265
L 2.3 20.5 4000 2.7 24.6 2667 1265
2016
S 1.0 7.6 4000 1.3 9.4 2667 1265
high stage M 1.2 8.9 4000 1.5 11.0 2667 1265
L 1.4 10.2 4000 1.7 12.6 2667 1265
S 3.0 32.8 3600 3.6 39.7 2400 750
low stage M 3.5 38.5 3600 4.2 46.7 2400 750
L 4.0 44.0 3600 4.8 53.3 2400 750
2520 S 1.9 16.9 3600 2.3 20.7 2400 1265
M 2.2 19.9 3600 2.7 24.3 2400 1265
high stage
L 2.5 22.7 3600 3.1 27.7 2400 1265
WS 1.9 17.3 3600 2.3 20.9 2400 1265
4.7 66.3 3600 5.8 80.6 2400 430
M 5.5 77.5 3600 6.7 94.3 2400 430
low stage
L 6.3 88.6 3600 7.7 | 107.8 2400 430
LL 7.2 100.9 3600 8.8 122.8 2400 430
2.9 31.6 3600 3.5 38.9 2400 750
3225
M 3.4 37.4 3600 4.2 45.9 2400 750
3.9 42.9 3600 4.8 52.6 2400 750
high stage
WS 3.0 32.5 3600 3.7 40.8 2400 750
WM 3.5 38.3 3600 4.4 47.9 2400 750
WL 4.0 43.7 3600 5.0 54.5 2400 750

Continued on the following page
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Male rotor Female rotor Test
Model Standard value | Max. speed Standard Max. speed | speed
g g-cm min-1 g g-cm min-1 min-1
S 8.1 142.4 3600 9.9 |173.2 2400 430
M 9.5 166.0 3600 11.5 | 201.9 2400 430
low stage L 10.8 | 188.2 3600 13.1 | 228.9 2400 430
LL 12.2 213.2 3600 14.8 | 259.4 2400 430
XL 13.4 | 234.1 3600 16.3 | 284.9 2400 430
S 4.7 65.2 3600 5.8 | 80.6 2400 430
4032 5.5 76.4 3600 6.7 | 94.3 2400 430
L 6.2 87.5 3600 7.7 |107.8 2400 430
high stage LL 7.2 101.5 3600 9.0 |126.3 2400 430
WS 4.8 66.9 3600 6.0 | 84.2 2400 430
WM 5.6 78.1 3600 7.0 | 97.8 2400 430
WL 6.4 89.1 3600 7.9 |111.3 2400 430

3.2.2 JIS G 5502 : FCD600 ( Ductile Iron ) JIS B 0905 Class G1.0

< Compound two-stage compressor >

Male rotor Female rotor Test

Model Standard value | Max. speed Standard Max. speed | speed

g g-cm min-1 g g-cm min-1 min-1

1610 low stage S 0.4 3.1 4000 0.5 3.6 2667 1265
low stage S 0.4 2.8 4500 0.4 3.2 3000 1265

1612 *1 : Mounted M 0.5 3.3 4500 0.5 3.8 3000 1265
on speed-up L 0.5 3.8 4500 0.6 4.3 3000 1265

gear L™ 0.5 3.9 4500 0.6 | 4.3 3000 1265

S 0.7 6.1 4000 0.8 7.3 2667 1265

low stage M 0.8 7.2 4000 1.0 8.6 2667 1265

016 L 0.9 8.2 4000 1.1 9.9 2667 1265
S 0.4 3.0 4000 0.5 3.8 2667 1265

high stage M 0.5 3.6 4000 0.6 4.4 2667 1265

L 0.6 4.1 4000 0.7 5.1 2667 1265

Continued on the following page
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Male rotor Female rotor Test
Model Standard value | Max. speed Standard Max. speed | speed
g g-cm min-1 g g-cm min-1 min-1

S 1.2 13.1 3600 1.4 15.9 2400 750

low stage M 1.4 15.4 3600 1.7 18.7 2400 750
L 1.6 17.6 3600 1.9 21.3 2400 750

2520 S 0.8 6.8 3600 0.9 8.3 2400 1265
high stage M 0.9 7.9 3600 1.1 9.7 2400 1265
L 1.0 9.1 3600 1.2 11.1 2400 1265

WS 0.8 6.9 3600 0.9 8.4 2400 1265

S 1.9 26.5 3600 2.3 32.3 2400 430

low stage 2.2 31.0 3600 2.7 37.7 2400 430
L 2.5 35.4 3600 3.1 43.1 2400 430

LL 2.9 40.4 3600 3.5 | 49.1 2400 430

3925 S 1.2 12.7 3600 1.4 15.6 2400 750
1.4 15.0 3600 1.7 18.4 2400 750

high stage L 1.6 17.1 3600 1.9 21.0 2400 750
WS 1.2 13.0 3600 1.5 16.3 2400 750

WM 1.4 15.3 3600 1.7 19.2 2400 750

WL 1.6 17.5 3600 2.0 21.8 2400 750

S 3.3 57.0 3600 4.0 69.3 2400 430

3.8 66.4 3600 4.6 | 80.8 2400 430

low stage L 4.3 75.3 3600 5.2 | 91.6 2400 430
LL 4.9 85.3 3600 5.9 |103.8 2400 430

XL 5.4 93.7 3600 6.5 | 114.0 2400 430

4032 S 1.9 26.1 3600 2.3 32.3 2400 430
2.2 30.6 3600 2.7 37.7 2400 430

L 2.5 35.0 3600 3.1 43.1 2400 430

high stage LL 2.9 40.6 3600 3.6 50.5 2400 430
WS 1.9 26.7 3600 2.4 33.7 2400 430

WM 2.2 31.2 3600 2.8 39.1 2400 430

WL 2.5 35.6 3600 3.2 | 44.5 2400 430

- 10 -
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3.2.3 JIS G 3221 : SFCM930S, SFCM740S ( Forged steel ) JIS B 0905 Class G2.5

< Compound two-stage compressor >

Male rotor Female rotor Test
Model Standard value | Max. speed Standard Max. speed | speed
g g-cm min-1 g g-cm min-1 min-1
1610 low stage S 1.2 8.7 4000 1.4 9.9 2667 1265
high stage L 0.7 3.2 4000 0.9 3.9 2667 1265
low stage S 1.1 7.8 4500 1.2 8.8 3000 1265
*1 : Mounted M 1.3 9.2 4500 1.4 10.4 3000 1265
1612 on speed-up L 1.4 10.5 4500 1.6 12.0 3000 1265
gear L™ 1.5 10.6 4500 1.6 | 12.0 3000 1265
high stage S 0.6 3.6 4500 0.8 4.4 3000 1265
L 0.9 4.8 4500 1.1 5.9 3000 1265
S 1.9 16.9 4000 2.2 | 20.2 2667 1265
low stage M 2.2 19.8 4000 2.6 | 23.8 2667 1265
2016 L 2.5 22.6 4000 3.0 27.2 2667 1265
S 1.1 8.4 4000 1.4 10.4 2667 1265
high stage M 1.3 9.8 4000 1.7 12.2 2667 1265
L 1.5 11.3 4000 1.9 13.9 2667 1265
S 3.3 36.1 3600 4.0 | 43.7 2400 750
low stage M 3.9 42.5 3600 4.7 | 51.5 2400 750
L 4.4 48.5 3600 5.3 58.8 2400 750
2520 S 2.1 18.7 3600 2.5 22.9 2400 1265
high stage M 2.4 21.9 3600 3.0 26.8 2400 1265
L 2.8 25.0 3600 3.4 | 30.6 2400 1265
WS 2.1 19.1 3600 2.6 | 23.1 2400 1265
S 5.2 73.2 3600 6.4 | 88.9 2400 430
low stage 6.1 85.5 3600 7.4 |104.0 2400 430
L 7.0 97.7 3600 8.5 |118.8 2400 430
LL 8.0 111.3 3600 9.7 |135.4 2400 430
3925 S 3.2 34.9 3600 3.9 | 42.9 2400 750
3.8 41.3 3600 4.6 | 50.7 2400 750
high stage L 4.3 47.3 3600 5.3 58.0 2400 750
WS 3.3 35.8 3600 4.1 | 45.0 2400 750
WM 3.8 42.2 3600 4.8 | 52.8 2400 750
WL 4.4 48.2 3600 5.5 | 60.1 2400 750

Continued on the following page
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Male rotor Female rotor Test

Model Standard value | Max. speed Standard Max. speed | speed

g g-cm min-1 g g-cm min-1 min-1

S 9.0 157.1 3600 10.9 | 191.0 2400 430

M 10.5 183.1 3600 12.7 | 222.7 2400 430

low stage L 11.9 207.5 3600 14.4 | 252.5 2400 430

LL 13.4 | 235.1 3600 16.3 | 286.1 2400 430

XL 14.8 | 258.2 3600 18.0 | 314.2 2400 430

S 5.1 71.9 3600 6.4 | 88.9 2400 430

4032 6.0 84.3 3600 7.4 |104.0 2400 430
L 6.9 96.5 3600 8.5 |118.8 2400 430

high stage LL 8.0 111.9 3600 10.0 | 139.3 2400 430

WS 5.3 73.7 3600 6.6 | 92.8 2400 430

WM 6.1 86.1 3600 7.7 |107.9 2400 430

WL 7.0 98.3 3600 8.8 |122.7 2400 430

3.2.4 JIS G 3221 : SFCM930S, SFCM740S ( Forged steel ) JIS B 0905 Class G1.0
< Compound two-stage compressor >

Male rotor Female rotor Test
Model Standard value | Max. speed Standard Max. speed | speed
g g-cm min-1 g g-cm min-1 min-1

1610 low stage S 0.5 3.5 4000 0.5 4.0 2667 1265
low stage S 0.4 3.1 4500 0.5 3.5 3000 1265

1612 *1 : Mounted M 0.5 3.7 4500 0.6 4.2 3000 1265
on speed-up L 0.6 4.2 4500 0.7 4.8 3000 1265

gear L™t 0.6 4.3 4500 0.7 4.8 3000 1265

S 0.7 6.7 4000 0.9 8.1 2667 1265

low stage M 0.9 7.9 4000 1.1 9.5 2667 1265

016 L 1.0 9.0 4000 1.2 10.9 2667 1265
S 0.5 3.3 4000 0.6 4.2 2667 1265

high stage M 0.5 3.9 4000 0.7 4.9 2667 1265

L 0.6 4.5 4000 0.8 5.6 2667 1265

S 1.3 14.5 3600 1.6 17.5 2400 750

low stage M 1.5 17.0 3600 1.9 | 20.6 2400 750

L 1.8 19.4 3600 2.1 23.5 2400 750

2520 S 0.8 7.5 3600 1.0 9.1 2400 1265
high stage M 1.0 8.8 3600 1.2 10.7 2400 1265

L 1.1 10.0 3600 1.4 12.2 2400 1265

WS 0.8 7.6 3600 1.0 9.2 2400 1265

- 12 -

Continued on the following page
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Male rotor Female rotor Test

Model Standard value | Max. speed Standard Max. speed | speed

g g-cm min-1 g g-cm min-1 min-1

S 2.1 29.3 3600 2.5 35.6 2400 430

low stage M 2.4 34.2 3600 3.0 | 41.6 2400 430
L 2.8 39.1 3600 3.4 | 47.5 2400 430

LL 3.2 44.5 3600 3.9 54.2 2400 430

S 1.3 14.0 3600 1.6 17.2 2400 750

3225 1.5 16.5 3600 1.8 20.3 2400 750
high stage L 1.7 18.9 3600 2.1 23.2 2400 750
WS 1.3 14.3 3600 1.6 18.0 2400 750

WM 1.5 16.9 3600 1.9 21.1 2400 750

WL 1.8 19.3 3600 2.2 24.0 2400 750

S 3.6 62.8 3600 4.4 76.4 2400 430

4.2 73.2 3600 5.1 89.1 2400 430

low stage L 4.7 83.0 3600 5.8 | 101.0 2400 430
LL 5.4 94.1 3600 6.5 | 114.4 2400 430

XL 5.9 103.3 3600 7.2 |125.7 2400 430

4032 S 2.1 28.8 3600 2.5 35.6 2400 430
2.4 33.7 3600 3.0 | 41.6 2400 430

L 2.8 38.6 3600 3.4 | 47.5 2400 430

high stage LL 3.2 44.8 3600 4.0 55.7 2400 430
WS 2.1 29.5 3600 2.7 37.1 2400 430

WM 2.5 34.4 3600 3.1 43.1 2400 430

WL 2.8 39.3 3600 3.5 | 49.1 2400 430

4. Records
The test results and judgment are recorded on Appendix-1: MALE/FEMALE ROTOR
BALANCING TEST REPORT.

- 13 -
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Appendix-1 SAMPLE

MYCOM

Item No. - Report No. 0
Serial No. 0

Rotor Balancing Test Report

Model No., Material Test Speed Correction Radius
0 0 0 0

0 X 9550 M 1 Class : G 0
e R R s
2 “10

Allowable Residual

Male Rotor
Female Rotor Weight

MALE ROT

Rotor No. Date '
0 January 0, 1900 i
A B
Unbalanced Value Unbalanced Value
at the Left Side (A) at the Right Side (B)
(g) Angle(®) |Value(g.cm) (g) Angle (°) |Value(g.cm)
Allowable 0 0
Residual Unbalance g B == e
Before Adjustment | 0-000 0 0.0 0.000 0 0.0
After Adjustment - e - i i =

FEMALE ROTOR

Rotor No. Date m I [l ‘] I
0 January 0, 1900 | 1 I NN | I
Al A
C D
Unbalanced Value Unbalanced Value
at the Left Side (C) at the Right Side (D)
(g) Angle(®) |Value(g.em) (a) Angle(°) [Value(g.cm)
Allowable 0 0
Residual Unbalance = - N b
Before Adjustment | 0000 0 0.0 0.000 0 0.0
After Adjustment i iy il = o -

Criteria Judgment : Accepted
SURVEYOR

Checked by :

Approved by :

MAYEKAWA MFG.CO.,LTD. Morivya Plant

- 14 -
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Screw Compressor Standard Inspection Procedures

Document No.scsD-008-02
Hydrostatic Test

Moriya Plant, Mayekawa Mfg. Co., Ltd.

02 2019/06/25 Iisaka Koizumi Katou Review and revised

01 2011/07/01 Sasaki Ikehara Shozu Review and revised

00 06/05/06 Ikehara Amada Koizumi Newly created
Revision Date Created by | confirmed by Approved by Description
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Hydrostatic Test

1. Scope
This procedure defines the hydrostatic test performed at Moriya Plant, by the

Compressor Manufacturing Division.

2, Hydrostatic test
2.1 Test Procedure
After assembling the compressor, it is filled with refrigeration oil.

The hydrostatic test is performed under the conditions shown in Table-1 for 30

minutes.
Table—1
Design pressure 2.6MPaG
Test pressure 3.9MPaG

Note: Two pressure gauges are used.
The test pressure is 1.5 times the design pressure.

The fluid used for the hydrostatic test is lubrication oil VG32 as standard.

3. Acceptance Criteria
The acceptance criterionis a visual inspection to ensure there arenodistortions

and leakages.

4. Records

The test results are recorded in Appendix-1:Hydrostatic & Pneumatic Tests Report.



[Appendix-1] SAMPLE

SCsSD008-02

Hydrostatic & Pneumatic Tests Report

MYCOM

Feport MNo_ {1
Hyvdrostatic & Pneumatic Tests Report
Name of Client
Type of Compressor Screw Compressor
Compressor Model No. 0
Compressor Serial No. 0
TESTRECORD
Design Test Hold
Item Pressure | Pressure | Used Fluid Time/\in) Tested Date Judgment
MPaGc MPaG: i
Hrvdrostatic test 6 39 DIL i Aarch I3, 2012 | Accepted
Pnenmatic Pressure tes 2.6 2.6 Air Ao December 31, 2012 | Accepted
USED PRESSURE GAUGES
Ltem T hﬁ':IGPIH Manufacmurer Class(JIS5) No.
Hydrostatic test ¢ 108 x 50 NAGAND 1.5 e
Poenmatic Pressure test & 100 = 35 NAGAND 1.5 3.4
Note :
MY COA Contral No.
AA-50100
AAF0103
3, AA-35001
4, AA-35002
SURVEYOR
Checked by
Approved by

MAYEEAWAREG. CO.LTD AMoriva Flant
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Screw Compressor Standard Inspection Procedures

Moriya Plant, Mayekawa Mfg. Co., Ltd.

Document No. sSCsSD-009-02
Gas Leak Test

02 2016/11/21 lisaka Sasaki Kawasaki Title changed

01 2011/07/01 Sasaki Ikehara Shozu Review and revised

00 2006/6/5 Ikehara Amada Koizumi Newly created
Revision Date Created by | confirmed by Approved by Description
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Gas Leak Test

1. Scope
This procedure defines the gas leak test performed at Moriya Plant, by the

Compressor Manufacturing Division.

2, Gas Leak Test
2.1 Test procedure
The gas leak test should be performed after the hydrostatic test.
The gas leak test is performed under the conditions shown in Table-1 by submerging

the compressor under water for 30 minutes.

Table-1

Design pressure 2.6MPaG

Test pressure 2 .6MPaG

Note: Two pressure gauges are used.
The test pressure is the same as the design pressure.

The gas used for the gas leak test is dry air as standard.

3. Acceptance Criteria
The acceptance criterion is a visual inspection to ensure no air bubbles are
evident.

4. Records
The test results are recorded in Appendix-1l:Hydrostatic & Gas Leak Tests Report.



SAMPLE

Appendix—-1l:Hydrostatic & Gas Leak Tests Report

SCSD-009-02

MYCOM

Report No. 0
Hydrostatic & Gas Leak Test Report
Item No. -
Type of Compressor Screw Compressor
Compressor Model No. 0
Compressor Serial No. 0
TEST RECORD
Design Test Hold
[tem Pressure | Pressure | Used Fluid Time(Min) Tested Date Judgment
MPaG | MPaG !
Hydrostatic test 2.6 3.9 OIL 30 Accepted
Gas Leak test 2.6 2.6 Air 30 Accepted
USED PRESSURE GAUGES
Dia x Max, Pres.
Item MPa.G Manufacturer Class(JIS) No.
Hydrostatic test ¢ 100 x 7.0 NAGANO 1.5 1,2
Gas Leak test ¢ 100 x 5.0 NAGANO 1.5 3,4
Note :
Registration s
No. No. Terms of validity
1 AA-70105 Feb,2017
2] AA-T0107 Feb,2017
3 AA-50005 Oct,2016
4 AA-50006 Oct,2016
SURVEYOR
Checked by
Approved by :
MAYEKAWA MFG. CO,LTD Moriya Plant
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Screw Compressor Standard Inspection Procedures

Document No. SCsSD-010-10

Performance Test, Mechanical Running Test, Noise and Vibration Test

10 2020/06/16 Sakaguchi Kato Koizumi 400XXL added
09 | 2020/04/28 Saka Koizuni Kato Review and revised [ 6.2.3 Noise item ]
Sakaguchi
08 2017/11/22 Suzukawa Sasaki Kawasaki Review and revised
07 2017/03/30 Suzukawa Sasaki Kawasaki Review and revised
06 2016/05/18 lisaka Sasaki Kawasaki Review and revised
05 2016/01/01 Suzukawa Sasaki Kawasaki Review and revised
04 2015/02/17 Suzukawa Sasaki Kawasaki Review and revised
03 2014/03/01 Suzukawa Sasaki Sakaguchi Review and revised
02 2012/05/01 Suzukawa Sasaki Shozu J series added
01 2011/07/01 Sasaki lkehara Shozu Review and revised
00 06/06/09 Ikehara Amada Koizumi Newly created
Revision Date Created by | confirmed by | Approved by Description
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1. Scope

These procedures apply to the performance test, mechanical running test, vibration
and noise tests of MYCOM screw compressors at the compressor manufacturing division
of Mayekawa’s Moriya plant, using air test equipment. The test fluid should be air.
For equipment required for these tests such as couplings, motors, oil separators,
cooler and measurement equipment, the test benches at the plant are used.

2. Applicable Models

Manufacture
Model Type Remarks
d from
Single stage compressor
* * ~
1 UD/G series 125%U*/*G 1970 (side discharge,
320*U*/*U

downward discharge)

Single stage compressor
2 |SCV series 160V**~250V** 1991 (side discharge,
downward discharge)

Single stage compressor
3 |SCV series 320V** 1998 (side discharge,
downward discharge)

Single stage compressor

4 |VR series 160V*R 1996 (with gear box)
Compound type

5 |two-stage 1610**C~3225**C 1975
compressor series
Compound type

6 |two-stage 4032**C 2001

compressor series

Single stage compressor

: %

7 |UD series 400*UD 2002 (side discharge)

8 J series 170*J, 220J*, 280J%* 2011 Single stage compressor
3. Tests

1) Performance test

* capcacity

* brake horse power
2) Mechanical running test
3) Vibration and noise tests

4. Performance Test

[Capacity]

4.1 Purpose

This test is carried out to determine that the volume flow rate of suction gas at
the inlet of the compressor and the brake horse power meet the criteria.

4.2 Measuring Method/Equipment and Test Conditions

In accordance with the JIS standard Measurement of Fluid Flow by Means of Orifice
Plates, Nozzles And Venturi Tubes (JIS Z 8762:2007), we measure pressures and
temperatures required for calculating the volume rate of flows from @ to 1 shown
in the Figure-1l:Test Equipment and Measurement Points using pressure gauge,
manometer and thermometers. Performance measurement will be done during the
mechanical running test.

-2 -
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The test fluid used for performance test and mechanical running test should be air.
Testing is conducted under standard testing conditions (refer to Table-1).
Motor revolution is controlled by 2950-3000 rpm (2P) or 1450-1500rpm (4P). Gears
and the like are not used to increase the speed of the compressor.
The load operating conditions should be 100%, that is, the slide valve opening should
be 100%.
The standard temperature of compressor lubrication oil should be 30°C to 50°C.
The standard pressure of compressor lubrication oil on the discharge side is 0.2
to 0.3MPaG higher than the discharge pressure. When discharge pressure is 0.7 MPagG,
then (with a tolerance of between 0.2 to 0.3) the standard pressure should be 0.9
to 1.0 MPaG.
Measurement equipment differs according to the test bench required for each
compressor type. Refer to Appendix Table-2: Measurement Equipment List for details
as reference.

Figure-1 : Test Equipment and Measurement Points

atmospheric
pressure

® © : pressure gauge
torque meter 0

—— [G00]
I EI=I=1 : thermometer
o rpm indication
compre manometer
motor
—>
o - £ cooler Cooling
water
oil separator
Oil pump I| << Cooling
water
atmospheric ><J-Air purge
pressure regulating
® valve
>
To
©f1® )
=E—mm Air and oil line
Q§§:=4y —— Airline
—= Qil line

@ : Discharge pressure (MPaG) : Orifice differential pressure (kPa)
@ : Suction pressure (kPaG) |© : Torque (Nm)
® : Suction temperature (C) : Room temperature (C)
@ : Lubrication oil supply pressure | (MPaG) |@ : Atmospheric pressure (hPa )
® : Lubrication oil temperature () @ : Motor revolution (min")
® : Temperature before orifice (c) @ : Discharge temperature (‘C)
(@ : Pressure before orifice (kPaG)

In addition intermediate temperature and intermediate pressure are measured for compound type

compressors.
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Unit : MPaG
Code Classification Suction pressure|Discharge pressure
F @ Vi:l.8 0. 00 0. 30
J L?L Viz:2.0 0. 00 0. 30
K $ Viz:2.2 0. 00 0. 30
L % Vi:2.6 0. 00 0. 30
M ) Vi:3.6 0. 00 0. 50
H 8 Vi:5.8 0. 00 0. 70
C Compound type 0. 00 0. 70
B Booster type 0. 00 0. 30
DD |Slide Valve with groove 0. 00 0. 30
Note) Vi design volume ratio
[Table-1:Standard pressure conditions]
4.3. Calculation of the Volume Flow Rate of Suction Gas
Calculate the volume ratio of suction gas flow before orifice (Qa)

(1) below using orifice differential pressure,

from formula

pressure before orifice and

temperature.
Qa =e-a-n/4 (dtx103) 2 V2-AH X 106XVO X 3600 - (1)

Qa the volume flow rate of suction gas before orifice (m%/h)

IS expansibility factor ( —= )
a flow coefficient (== )
dt Diameter of orifice ( mm )
AH Differential pressure around orifice plate ( MPa )
Vo Gas specific volume before orifice ( m%/kg )

Calculate the volume ratio of flow of suction gas at compressor inlet (Qs) from

formula (2) using gas volume ratio before the orifice and at the suction inlet.

VS
s=— Qa X ———— c e (2
Q Q Vo (2)
Qs the volume flow rate of suction gas at the compressor inlet ( m%h)
Qa the volume flow rate of suction gas before orifice ( m%/h)
VS Gas specific volume at compressor inlet ( m3/kg )
VO Gas specific volume before orifice ( m%/kg )

4.3.1 Acceptance Criteria
The volume rate flow of suction gas calculated from the actual values should be

acceptable if it is over 95% of the standard volume flow rate of suction gas. The

standard volume flow rate of suction gas is calculated by the approximate expression

that has been developed based on the test results of numerous compressors over many

years.

4.3.2 Records

The test results are recorded in Appendix-1:
- 4 -

Screw Compressor Test Records.
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[Break Horse Power]
4.4 Measuring Break Horse Power
4.4.1 Purpose
Torque and motor revolutions are measured to calculate the break horse power.

4.4.2. Measurement Method/Equipment and Conditions

Measurement conditions are the same as for the capacity test.

Torque is measured using the torque meter mounted on the rotational axis.
Motor revolutions are measured using a tachometer.

4.4.3. Break horse power is calculated from the formula (3) below using the reading value of the
torque meter.

1 2 r
kW = X X RPM X TRQ + -« +(3)
1000 60
kW break horse power (kW)
RPM motor revolution (min™")
TRQ torque (Nm)

4.4.4. Acceptance Criteria
If the break horse power from above is less than 105% of the standard power value,

it should be acceptable. The standard power value is calculated by the approximate
expression which has been developed based on the test results of numerous compressors
for many years.

4.4.5. Records
The test results are recorded in Appendix-1l: Screw Compressor Test Records.
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5. Mechanical Running Test

5.1 Purpose

After compressor operation stabilizes*, perform a two hour running test to check

for faults by measuring the surface temperature of the compressor.
*Stable operation state means the change of lubrication oil temperature is
within 3 degrees in 30minutes while meeting the test conditions stipulated
in paragraph 4.2 and Table-1, 30minutes after start-up.

5.2 Measurement Method/Equipment and Conditions

In 30minutes after start-up when the compressor operation reaches stable state while
maintaining the test conditions stipulated in paragraph 4.2 and Table-1, measure
the surface temperature at each point shown in Figure-2 and Figure-3 and check the
lubrication, vibration, noise and for other abnormalities.

The surface temperature measurement locations are shown in Figures 2 and 3.

Figure 2: Single Stage Compressor

J-l—’ |— L @ : Rotor casing
> @ : Bearing head
O@O @ : Shaft seal
( @ : Oil header (lubrication oil
—| j |_ \r supply temperature)
® ‘ OENE)

Figure 3: Compound Type Compressor

|
O
®

=

Low side rotor casing
Low side bearing head
Shaft seal

High side rotor casing

High side bearing head

)
)
®
@
®
©®

: Oil header (lubrication oil supply

temperature)

5.3 Acceptance Criteria
Measurement values that do not exceed the values indicated in Table-2 are accepted.

Single stage compressor Compound type two stage compressor |Allowable value
@ | Rotor casing @ |Low side rotor casing Lubrication oil temperature +35°C
@ | Bearing head @ |Low side bearing head Lubrication oil temperature +35°C
| Shaft seal @ |Shaft seal Lubrication oil temperature +20°C
@ |High side rotor casing Lubrication oil temperature +35°C
® |High side bearing head Lubrication oil temperature +35°C

Table 2 Surface Temperature Criteria

5.4 Records
The test results are recorded in Appendix 1l: Screw Compressor Test Records.

-6 =
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6. Vibration and Noise Tests

6.1 Purpose
Noise and vibration tests are carried out during mechanical running test to check

whether the compressor’s noise and vibration are within the standard shipping values

or not.

6.2 Measurement Method
6.2.1 Vibration

The amplitude of vibration is measured with a general purpose vibrometer (frequency
analysis of the vibration is not performed.)

6.2.2 Measurement Method
Measurement points are shown in Figures 4 and Figure 5. Using a magnetic pickup,

amplitudes are measured at each point (V, H, A for single stage compressors and
VL, HL, AL, VH, HH, AH for compound type compressors).

6.2.3 Noise

Noise is measured using a sound level meter as specified in the standard JIS C
1509(2017) Electroacoustics—-Sound level meters—-in accordance with JIS B 8346 (1991)
Fans, blowers and compressors - Determination of A-weighted sound pressure level.
When the difference between the actual measurement and the background noise value
is less than 10 dB, the actual measurement value should be corrected according to

JIS z 8731 (2019) Acoustics -- Description and measurement of environmental noise.

6.2.4 Measurement Method
Noise measurement points are shown as P-point in Figures 4 and 5.

Figure 4

TESTING Single Stage Compressor

MOTOR

Figure 5
TESTING

Compound Type Compressor

6.3 Acceptance Criteria
Compressors with results not exceeding the values shown in Table 1 Noise and

Vibration Shipment Standards for Screw Compressors are accepted.

6.4 Records
The test results are recorded in Appendix-1: Screw Compressor Test Records.
-7 =



Appendix Table 1
Noise and Vibration Shipment Standards for Screw Compressors

VH

TESTING P || || TESTING
MOTOR fl MOTOR
R [
H HH
Single stage compressor Compound type compressor

(Noise)

Compressor type | Discharge port | Acceptance value Compressor type Discharge port Acceptance value
125SUD L.M.H 84 160VSD L.M.H 8 4
125LUD L.MH 8 4 16 0VMD L.MH 84
160SUD L.M.H 84 160VLD L.M.H 85
16 OMUD L.M.H 84 200VSD L.M.H 86
16 0LUD L.M.H 85 200VMD L.MH 87
200SUD L.M.H 86 200VLD L.M.H 88
20 0MUD L.M.H 87 250VSD L.M.H 88
200LUD L.MH 88 250VMD L.MH 90
250SUD L.MH 88 250VLD L.MH 90
25 0MUD L.M.H 9 0 250VLLD L.M.H 92
250LUD L.MH 90 320VSD L.MH 95
320SUD L.MH 95 320VMD L.MH 97
32 0MUD L.M.H 97 320VLD L.M.H 9 8
320LUD L.M.H 98 400VSD L.MH 103

320LLUD L.MH 103 4 00VMD L.MH 104
400SUD L.M.H 103 160VSR L.M.H 87
40 0MUD L.M.H 104 160VLR L.M.H 88
400LUD L.M.H 105 200VSR L.MH 89
400LLUD L.M.H 106 200VLR L.M.H 91
400XLUD L.M.H 107 250VSR L.M.H 91
400XXLUD L.M.H 108 250VLR L.M.H 93
1610C L.M.H 8 4 X .
1612C LMH 86 Vibration

T612C Znoles Speod — (Frequency range: 10 - 1000 Hz) (half amplitude peak value)
- “poles spee L.M.H 90 Values in gray column are reference values as per AP1619
mcreasing
1612C 4poles LMH 38 Type Measurem | Allowance value for | allowance value

Speed increasing o ent points amplitude for velocity

2016C LMH 8 7 MM (harf amplitude peak mm/s (RMS)
T } value)
2520C L.M.H 9 2 Single v 20 8
3225C LM.H 98 stage
Compresso H 20 8
4025C L.M.H 105 rs
410320 LMH 108 A 20 8
17078 LMH 81 C@?ﬁ‘t’xg‘d v 20 8
170JM LMH 8 4 stage HH 20 8
compresso | A LI 20 3
170]JL L.M.H 8 6 rs VL 20 )
220]S L.M.H 86 HL 20 S
220M L.M.H 86 AL 20 8
220]JL L.M.H 89
280]JS L.M.H 88
28 0JM L.M.H 90
28 0]JL L.M.H 92

* This criteria is acceptable for the downward discharge type compressors.

AL TR ERT



Appendix Table 2

Measurement Equipment List

*This list is only for reference. Actual instruments differ depending on test benches.

Registration

Name Use place No Type Term of validity
Pressure Before PM12-231 (0~
Orifice AATI007 1 14 6kPa) May, 2014
U tube Suction Pressure AA11008 '134'\";5;23;1 (0~ May, 2014
manometer -OK-a
Differential Pressur PM12-231 (0~
Across Orifice A11009 14.6kPa) May, 2
U3/8& 15Qmm x
i A
Bourdon tube Discharge Pre , 1
pressure gauge Oil Pressu
2 P
Aneroid
atmospheric Atmospheric Pressure AA-AK002 930~1070hPa March, 2012
meter
Strain gauge type | o - ing Torque AATQO08 | TMNR-5KNM Aug., 2011
torque meter
Rotating meter AAPRO003 HT-4200 Oct., 2011
Suction Temperature | On48 Jan., 2012
Discharge
Bar type Temperature On50 Alcohol Jan., 2012
temperature
thermometer Temperature Before auge
Orifice on70 gaug Jan., 2012
Oil Temperature On54 Jan., 2012
Noise meter AA-SNO004 NL-26 March, 2014
Vibration meter AA-SDO004 VM-83 July, 2013
Bar tvoe Rotor casing On17 Alcohol Jan., 2012
thern):gmeter Bearing head On67 temperature Jan., 2012
Shaft seal On51 gauge Jan., 2012
6300V x 2100KW
Motors No.7 % 2P x 4000rpm

Instruments above are regularly calibrated according to the company rules.




SAMPLE
[Appendix 1 : Screw Compressor Test Records 1/3]

MYCOM

Screw Compressor Te
Ttem Mo, ;=

Feport Mo 0

st Record

Diate : Jaouary 0, 1900

hlodel

Serial No,

Tezt flurd
Orifice No.
Time

Inzpection items

Revolution
Funning Torgue 0.0 Nem
Foom Temperature 0.0 T
Atmeospheric Pressure L1} hPa.
Dizcharge Preszure 0,00 APa.G
Suction Preszure e AR N

R 0.00 jkPa .00 EPa
Prezzure Before Orifice I B0 ki

B{ 0.00 )EPa .00 EPa
Prezzure Differsnce at L{ 0.00 )jkPa
Orifice E{ 0.00 EPa 0.00 EPa
il Prezzure .00 MPa.Gc
Suction Temperature 0.0 1
Temperature Before Orifice .0 g B
(0l Temperature .0 T
Dizcharge Temperature .0 T
Noize 0.0 dB(A)
Background Noiza 0.0 dB (A
TEST RESULTS;
Temp. of Botor Cazing 0.0 o ®
Temp, of Bearinz Head 0.0 i E
Temp. of Shaft Seal 0.0 T

V 0 Jum
Test of Vibration H LI} jm
A 0 [Thias

Approved by @

Checked by

MAYEREAWAMFPG.CO.LTD. Maoriya Plant




SAMPLE
Appendix 1 : Screw Compressor Test Records 2/3]

MYCOM

Report Mo 0

Screw Compressor Test Results

SUREVEYOR

CENERAL INFOBRMATION;
Ttem N, T -
Aodel : 0
Sertal Mo, : 0
Date of Test 1 January O, 1900
Tezted ar 1 MAYERAWADMFG, COLTD. MOBRIYA PLANT

1004, Tatzuzawa Monya-City, Iharald-Pref., 2020118, Japan

PERFOBRMANCE TEST ;
STANDAED ALCTT Judement CRITERIA
Capacity (m k)t LD 10 { 2000 %) Accepted 95%% and more
Brake Kilowatiz (BEW) 3.0 4.0 { 1333 %) Accepted 105% or les:

MECHANICAT RUNNING TEST:  ALTOWARLE

ALANTARITTAL ACTUAT Judsment
Temp. of Botor Casing t 5.0 = .0 ‘] Accepted
Temp. of Bearnng Head : 350 = 0.0 o Accepted
Teamp. of Shaft Seal ; 0.0 = 0.0 Accepted

VIBEATION AND NOISE TESTS ; AILLOWABLE

RANTRTAL ACTUAL Judgment
Noize : 92 = 0.0 dB(A) Accepted
Vibration vV : || = 0 {111 Accepted
{Fremuiency range @ 00 - JHHR)
H : 0 = L] Len Accepted
A 3 0 = 0 o Accepted
Approved by : Checked by

MAYERAWAMPCG.COLTD. Moriys Plant
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Screw Compressor Standard Inspection Procedures

Document No. sSCSD-016-02
Appearance and Dimensional Test

Moriya Plant, Mayekawa Mfg. Co., Ltd.

(Shipment Check)

02 2021/06/02 Sakaguchi Kato Koizumi Review

01 2011/07/01 Sasaki lkehara Shozu Review and revised

00 03/21/00 Takanami Koyanagi Koizumi Newly created
Revision Date Created by confirmed by | Approved by Description
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Appearance and Dimensional Test

1. Scope
This procedure applies to the appearance and dimensional test after mounting an

indicator prior to paining.

2. Appearance and Dimensional Test
Based on an external inspection of the compressor dimensions, there must be no
defects in the appearance and the compressor appearance must conform to the

customer’s authorized drawing.
Based on the customer’s authorized drawing, measure each dimension and record

them on the Screw Compressor Outer Dimensions report.

The following dimensions are measured:

<Single stage compressor>
B

anl
_”“\/

I A

3. Acceptance Criteria
There must be no defects in appearance and the compressor appearance must conform

to the customer’s authorized drawing.
The compressor must meet the dimensional tolerance defined in the Screw Compressor

Outer Dimensions report.

4 . Records
The test results are recorded on the Screw Compressor Outer Dimensions report.



SAMPLE

SCSD-016-02

Screw compressor outer dimensions report

MYCOM

* General information ;

Outer dimensions report

Item No.
Report No. SURVEYOR
Type of compressor : Screw compressor
Model
Serial No.
Inspection date
Inspection items
Plant location : MAYEKAWA MFG. CO.,LTD.

MORIYA PLANT

2000, Tatsuzawa Moriya-city,

Ibaraki-pref., 302-0118, Japan

B A

[ty
A
N :’
Standard Actual Result
A 2613.0 +11.0
B 1290.0 +8.0
C 880.0 +2.5
D 1401.0 +2.5
E 1050.0 +8.0
F 110.0 +0.011
Judgment : Accepted
Approved by : Checked by :

MAYEKAWA MFG,CO.,LTD. MoriyaPlant
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Screw Compressor Standard Inspection Procedures

Document No. SCSD-017-04
Painting Check

Moriya plant, Mayekawa Mfg. Co., Ltd.

05 2020/10/06 T.Sakguchi Kato Koizumi Review and revised

04 2015/6/1 Suzukawa Sasaki Kawasaki Review and revised

03 2014/11/25 Suzukawa Sasaki Kawasaki Review and revised

02 2014/07/30 Suzukawa Sasaki Kawasaki Review and revised

01 2003/08/21 K.NISHIYAMA T.SAKA A.KOIZUMI REVIEW

00 2000/03/21 TAKAHASHI KOYANAGI KOIZUMI Original
Revision Date Created by confirmed by Approved by Description

Page 1
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PAINTING CHECK

1. Scope
This specification shall be applied for the MYCOM bare shaft compressor.

2. Painting System

2.1 Surface Preparation

The surface shall be clean up by applying warm water of 55-60 degC(131-140
degF), after assembly of the compressor.

2.2 Primer Coat

Brand Name of the Material : Rock Hold (epoxy-based)
Manufacturer : Rock Paint Co.
Reference Color Code/No. : 051-9500 IB-1852 N-5
Painting Mode : Spray

Number of Coat 1

Dry Film Thickness : 20 thru 40 pm

2.3 Top Finish Coat

Brand Name of the Material : Hi Rock DX (urethane-based)
Manufacturer : Rock Paint Co.

Reference Color Code/No. : 073-9080 IB-1858 N-7
Painting Mode : Spray

Number of Coat 1

Dry Film Thickness : 30 thru 50 um

Page 2
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3. Painting Process

The painting work should be done after assembly of the compressor. The painting

process should be as follows:

Surface Preparation

4

Primer Coat

4

Top Finish Coat

4

Touch-up Coat (If
Necessary)

4

Visual Painting Check for:

1.

o U W N

Uniformity of Coating

Sags and Run

Non-unpainted Surfaces

No Primer Exposed in any Area

Foreign Metal Embedded in Paint and for Spots
Damage of Top Coat

The time difference between each process is a minimum of 12 hours.

4. Quality control and Other Instructions

Careful attention shall be taken for the following items.

4.1 Surface

Each coat of paint shall be in a proper state of cure or dryness before

application of the next coat.

4.2 Items Not Painted
The listed items below are not painted:

a. Rotor shaft

b. Compressor nametag plate
c. Capacity indicator

d. Other if specified

4.3 Dry Film Thickness (um)

The dry film thickness shall be measured at 3 points for each coat by an

electro-magnetic thickness gauge. The measurement results are recorded on the
DRY FILM THICKNESS MEASUREMENT REPORT.

Page 3



Dry Film Thickness Measurement Report Sample

MYCOM

SCSD-017-04

Bapart Mo, O

DRY FILM THICKNESS MEASUREMENT REPORT

Ttem Mo, -
Tvpe of Compreszor Serew Compressor
Compreszsor Model No. | 0
Compressor Serial No, | 0
1. PEINMER CiOAT:
DEY THICENESS (gm) VISUAL
LW 20 g CHECK
DATE COLOE A H i
i L PRIMEE = = =
March 12 2012 EROWHN =4 X 56 Agcepied
I TOF FINISH COAT:
DEY THICENESS (pm) VISTAL
Loy V0 o) CHFCE
DATE COLOE A E C
hfarch 12, 2402 BT =4 56 5 Arcepied
Mezroring insirument:  Eleciro-masnetic pange

Model: SDAL-pico/SANEHO

SUEYEYOR

Checked by :

Appreved by :

Page 4
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MYCOM SCREW COMPRESSOR STANDARD DOCUMENT

DOCUMENT No. : SCSD-018-01

SHIPMENT CHECK

MAYEKAWA MFG. CO., LTD.
MORIYA FACTORY IN JAPAN

01 2017/8/21 SUZUKAWA SASAKI KAWASAKI REVIEW & REVISED
00 03/21/2000 TAKAHASHI KOYANAGI KOIZUMI Original
Rev Date Execution Check Approve Description
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SHIPMENT CHECK

1. Confirmation of Opening Protection: YES NO
—-Any openings to the atmosphere shall be sealed with a gasket [:] [:]
and blind flange

-All drain, threaded connections and vent valves to be plugged. [:] [:]
2. Confirmation of Name Tag. Plate: Model No.:

-Model Number and Serial Number to be correct as per order

Serial No.:

3. Confirmation of Rust Prevention:
-Compressor shaft surface to be protected with anti-corrosive [:] [:]
coating

4. Confirmation of Pressurizing:
-Compressor to be pressurized with 0.15MPa of dry nitrogen [:] [:]
against entry of air

5. Confirmation of Special Tool Box:
-Make sure the tool box selected is proper tool box for the [:] [:]
particular compressor model

6. Confirmation of Crating:
-Compressor to be wrapped with plastic sheets for protection
from water

[]
[]

—Compressor to be fastened to base of wooden crate and the crate
to be checked for damage

[]
[]

7. Confirmation of shipping Markings

-Packing Number: C/S

-Ship To:

-MYCOM Standard Shipping Mark: <j@§§§>>

Checked By : Date

Page 2
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[ .y HDPE Plant
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Document Number: VD-GPIC-MA-3029-3029-0003

PO No.: GPIC-PT-MA-P0-000-3029

MYCOM STANDARD TEST PROCEDURE

FOR OIL PUMPS

This document is the sole property of GPIC and all information contained herein may neither be reproduced, used, disclosed, transmitted

nor in any way made public without permission of the OWNER.




CODIGO: AA20IA-02 REV 6

MAYEKALAN

OIL PUMP APPROVAL PROCEDURE

M/F50P, M/F60P, M80P, M100P and M125P
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CODIGO: AA20IA-02 REV 6

1. Scope

This document is specified about of the approval process of the “MYCOM OIL PUMP” produced at
“MAYEKAWA ” based on Material test, Hydrostatic test, Performance test, Leak test and Inspection
of Paint thickness for the models F/MS50P, F/M60P, M80P, M100OP and M125P.

2. Examination Item
1) Material test
2) Hydrostatic Test
3) Performance Test
4) Leak Test

5) Paint thickness measurements.

3. Inspection method

3.1 Material test

3.1.1 This procedure entitled main test's applied to the components oil pump, which ones work

under pressure
This procedure entitled oil pump made by material grades FC 300, FCD 450-10 And FCD 600-3.
Acceptance criteria agree with JIS 5501 “Gray iron castings” & JIS 5502 “Spheroidal graphite iron

castings”.
Grade FC 300
Chemical composition [%] (1) Mechanical properties (2)
C Si Mn P S Tensile Hardness
strength [HB]
[N/mm?2]
3.1-32 1.6-1.7 0.85-0.95 | 0.05max. | 0.025 max. 300 min. 262 max.
Notes:

(1) Chemical composition shall be as agreed between the purchaser and supplier.
(2) Mechanical properties of separate cast test sample
(3) This information is internal data (references values), JIS 5501 isn'’t specifying the composition.
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Grade FCD 450 - 10

Chemical composition [%] (1)

C Si Mn P S Mg
3.4-3.7 22-25 0.20-0.40 0.05 max. 0.02 max. 0.028 - 0.060
Mechanical properties (2)

Tensile Yield strength | Elongation [%] Charpy Hardness [HB] Matrix
strength [N/mm?2] adsorption structure
[N/mm?2] energy (3)

450 min. 280 min 10 min. - 140 to 210 Ferrite
Notes:

(1) Chemical composition shall be as agreed between the purchaser and supplier.

(2) Mechanical properties of separate cast test sample.

(3) For this grade material doesn’t require.

(4) This information is internal data (references values), JIS 5502 isn’t specifying the composition.

Grade FCD 600 - 3

Chemical composition [%] (1)

C Si Mn P S Mg
3.1-3.5 22-25 0.50-0.70 0.05 max. 0.02 max. 0.028 - 0.060
Mechanical properties (2)

Tensile Yield strength | Elongation [%] Charpy Hardness [HB] Matrix
strength [N/mm?2] adsorption structure
[N/mm?2] energy (3)

600 min. 370 min 3 min - 170 to 270 Perlite +
Ferrite
Notes:

(1) Chemical composition shall be as agreed between the purchaser and supplier.

(2) Mechanical properties of separate cast test sample.

(3) For this grade material doesn’t require.

(4) This information is internal data (references values), JIS 5502 isn't specifying the composition.

Final inspection

A Document checks
Al Mill sheet (chemical composition)
A2 Mechanical properties and inspection record.
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CODIGO: AA20IA-02 REV 6

Note: Quality department is entitled to verify the information and the results of the test, inspections
being in documents, as well as the results meeting the specified parameters. On the contrary, when
product control method isn’t agreed, it must be never applied.
B Visual inspection, subject to verification
B1 No sand inclusion

No pinholes and blow holes

No surface folds

No cold shuts

No shrinkage cavities and cracks
Marks when material is approved from foundry department.
When the oil pump component covers all the quality requirements for this procedure a green paint
mark is put on it and then pass to the machinery department.

3.2 Hydrostatic Test

3.2.1 Parts Subject to Hydrostatic Test
1) Gear casing
2) Seal cover
3) Bearing cover
4) Relief valve body

3.2.2 Testing Method

The Hydrostatic test is to be carried out after assembly of the parts specified in installing the jig in
place of the seal retainer and the counter flanges in place of the gear casing flange.

Performing a hydrostatic test above the test pressure of Table 3.1.1, the holding time of pressure is 10
or 15 minutes depend of model.

Table 3.2.1
Pressures for Hydrostatic Test MPa.G MODEL
Design pressure 2.6 M50P, F50P, M60P, F60P
Normal condition 3.3
USA condition 3.8 MSOP, MlOOP, M125P
EUROPE condition 3.9

* Time of Hydrostatic Test Pressure:

1) M50P, F50P, M60P, F60P, M8OP = 10 minutes

2) M100P, M125P = 15 minutes

3.2.3 Acceptance Criteria

Acceptable conditions are no leakage and no abnormal deformation of the item tested.
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3.3 Leak Test
3.3.1 Testing Method
The Leak test is to be carried out after completion of assembly as specified attaching gear casing

flange jig on one side and counter flange on the other side.

The leak test is to be carried out on the test item at no less than the pressure specified in Table 3.2.1.
The tested item should be immersed in water for no less than 30 minutes while maintaining an
internal pressure equal design pressure maximum and checks should be made for air bubbles. No

bubbling or leakage is acceptable.

Table 3.2.1
Pressures for Leak Test MPa.G MODEL
Design Pressure 2.6
Normal condition 2.2 M50P, F50P, M60OP, F60P
USA condition 2.5 M80P, M100P, M125P
EUROPE condition 2.6

3.3.2 Acceptance Criteria
No bubbling or leakage is acceptable.

3.4 Mechanical Running Test.

3.4.1. Performance Test.

3.4.1.1. Purpose

A performance test shall be carried out to judge if the “MYCOM OIL PUMP” Satisfies standard values
of MYCOM.

3.4.1.2 Test Items and Measuring Methods

1) Flow rate

2) Total pressure
3) Revolution
4) Brake kilowatt
S) Pump efficiency
6) Suction conditions
7) Operating conditions
3.4.1.2.1. Measuring Flow Rate
Measurement is to be carried out based on JIS B 8312; “Testing Methods for Gear Pumps and Screw
Pumps”.
3.4.1.2.2. Measuring Brake Kilowatt
Measurement is to be carried out by fitting a torque meter to the motor and drive shaft.
3.4.1.3 Testing Equipment
3.4.1.3.1 Testing Equipment and Measured Items

Fig. 3.4.1 Gives an outline of the testing equipment and measured items.
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Fig. 3.4.1
{ ( —= ]{ — \ OIL TANK ]{ — \
o o \\ /

J
i
TABLE N° 3 STANDARD TEST MEASUREMENT DEVICES
N° Measuring Item
1 Oil pump for performance test
2 T Torque meter N-m
3 Motor 60 Hz
4 Regulatory valve pressure -
5 Q Flow meter L/min
6 Pd Measuring of discharge pressure kg/cm?
7 Ps Measuring of suction pressure kg/cm?
8 T Measuring of oil temperature °C

3.4.1.3.2 Measuring Instruments are as shown in Table 3.4.1

Page 16 of 21



CODIGO: AA20IA-02 REV 6

Table 3.4.1
Type Model Accuracy
Pressure gage Bourdon tube | 11566F / 011 — 4mm METRON 0.2 Kg/cm?
type INFRA GROUP
Thermometer Bar type CPM 30 ATTO Co LTD 0.2°C
Temperature Digital TC998 CELSIUS
controller
Torque meter Torque detector | SS-500 +0.01 N°'m
Flow meter Analog RSAO050BOFFMD +0.5%
NITTO SEIKO CO. LTD

3.4.1.4 Calculation of Performance
3.4.1.4.1 Flow Rate
Measure the reading of the flow meter using a stopwatch and calculate the flow rate based on the

following expression (1).

Measured flow rate X 60

Q = . T (1)

Q: Flow rate (1/min.)
t: Measuring time (sec.)
3.4.1.4.2 Brake Kilowatt

Measure using a torque meter and calculate the brake kilowatt based on the following expression (2).

1 21
KW = % XRXT — eeeeeees 2
102 60

KW: Brake kilowatt (KW)
R: Pump revolution (rpm)
T: Torque (kg.m)
3.4.1.4 .3 Pump Efficiency
The theoretical power for pump efficiency is calculated based on the following expression (3).
LW = 7Q XP o, 3)
60
LW: Theoretical power (KW)
Q: Flow rate (1/min.)
P: Total pressure of pump (MPa.G)
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P=Pd-Ps
Pd: Discharge pressure (MPa.G)
Ps: Suction pressure (MPa.G)

Pump efficiency is calculated based on the following expression (4).
nPp = L X 100 seeceees 4)
KW
n P: Pump efficiency (%)
LW: Theoretical power (KW)
KW: Brake kilowatt (KW)

3.4.1.5 Testing Conditions
1) Testing Fluids +e+ee**-* Mineral oil
2) Rated revolutions of testing motors are as shown in Table 3.3.2
3) Viscosity of Testing Fluid ¢+eeeece-- 50 cSt (37°C)

3.4.1.6 Criteria
3.4.1.6.1 The acceptable condition is that flow rate at the specified total pressure and specified total
pressure and specified revolution should meet or exceed the standard value.
3.4.1.6.2 The acceptable condition is that brake kilowatt should not exceed the standard value.
3.4.1.6.3 Details of standard values are shown in Table 3.4.2

Table 3.4.2 Standard values

50 Hz 60 Hz
Model Number of | Discharge Shaft Number of | Discharge Shaft
ode
revolutions | Capacity power revolutions | Capacity power
min-1 (L/min) KW min-1 (L/min) KW
MS0P - M
6 PM - - - 1199 78 0.67
(FSOP-M)
M60P -M
6 PM -- -- - 1198 163 1.40
(F60P-M)
M8OP-M | 6PM - - - 1197 349 3.09
M100P-M | 6PM -- -- - 1192 623 6.46
8PM 720 784 6.6 860 941 8.4
M125P
6PM 950 1046 9.8 1150 1268 12.8

Note: In the table shown above, the oil viscosity and the differential pressure are 50 ¢St and 0.3 MPa,

respectively.
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3.5  Paint Thickness Measurements

CODIGO: AA20IA-02 REV 6

3.5.1 After applying the primary paint according to C24I003, it is necessary to check the thickness of

paint applied. (Reference C241019)

3.5.1.1 Adjust the equipment.

3.5.1.2 Check the paint thickness in Suction Flange, Discharge Flange, Bearing Cover, Relief Valve Body;,

Seal Gland, Intermediate case in both sides, Intermediate case in top and less side.

3.5.1.3 Measuring instrument: Coating thickness tester Model: PosiTector 6000 F1

Thickness specification:

Primer Metal Grip Herrumble: > 30 um

Paint Retan PG60 JN70: > 30 um

Acceptance criteria:

3.5.1.4 Don't let below of specified minimum thickness.

4. Annexes

4.1 Changes in document revision.

Rev Date Execution Check Approve Description

00 08.07.14 Yumoto Saka Koizumi Original

01 07.01.16 J. Luna R. Avila J. Torrijo Add the thick paint inspection

02 06.22.17 L. Tapia R. Avila J. Torrijo Add M125P and updated of pressure
data

03 07.21.18 R. Avila S. Satoh dJ. Torrijo Add material test

04 dJ. Torrijo

05 22.01.19 C. Ramirez | R.Avila dJ. Torrijo Removed from section 3.2 Seal retainer
& body flange the parts aren’t included
in the test.

06 29.06.20 dJ. luna dJ. Gutierrez | R. Avila Change in description “Mechanical
Running test.
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Gl Yy HDPE Plant =IED
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e ﬁ m Inspection And Test Plan (ITP) for “ RHINS
- o Refrigerator Package
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Document Number: VD-GPIC-MA-3029-3029-0003 ev Page 1 of 8
PO No.: GPIC-PT-MA-P0-000-3029 01

Inspection And Test Plan J

|ITP will befinalizedduring PIM. |

Please provide ITP according to
attached sample ITP

<

JVendor Reply: This is MYCOM's template for ITP which is being
Pa used for all MYCOM projects worldwide as well our previous
projects in Iran. e.g. ITP of Soroush Mahestan HDPE project with
EIED and we don't recommend to use an ITP for another company

Vendor Reply: Noted. which does not apply to our quality control requirements

Code1

No Comment/ Approved
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or No Code from PURCHASER. Vendor/Sub-Contractor shall resubmit the document with the same
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No Code
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Text Box
add:
Hold (H):  Hold point is a designate point during or following specific activities which are defined in ITP and which inspection or examination shall not proceed unless the designate parties have witnessed the inspection or examination or test.
TPA shall sign and stamp all related reports as HOLD POINT, and results all activates shall be specified clearly by term Accepted / Rejected.
Vendor/Contractor shall be informed other party at least 7 working day prior to subject action.
Witness (W): Witness point is a designate point during or following an important activity at which inspection or examination is required in according with the relative procedures. Work may proceed through the designate witness point if the inspector is not present for the previously established activity.
TPA shall sign and stamp all related reports as “Witnessed by TPA” and results all activates shall be specified clearly by term Accepted / Rejected.
Vendor/Contractor shall be informed other party at least 3 working day prior to subject action.
Review(R): It is proceed though reviewing any result of inspection or test as a method of ensuring that the inspecting of test is performed in accordance with any approved procedure, specification or acceptance criteria. Inspection result shall review, but presence of involved party at inspection time is not mandatory, all documents shall be sign and stamp as reviewed and results all activates shall be specified clearly by term accepted / Rejected. Also TPA shall be Reviewed document in 7 day.
Review and Approved (RA): RA means that documents reviewed by involved party shall be signed and Stamped as reviewed and approved. Where a document is subjected to party approval, work shall not proceed until related party approved is obtained.
Spot witness (SW): Include a wide variety of action taken by charge person to inspect, check, control of activities and their sequence by means of observation, information collection, and verbal instruction of the activities; verify the routing and supporting documents for the purpose of proper expedition. Any non-conformity found during above mentioned inspection by TPA shall be reported to SUPPLIER and CONTRACTOR/PURCHASER and COMPANY immediately. Vendor shall send notification for SW point.


NoteBook
Text Box
Vendor Reply: Noted.
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ITEM NO(S).: PK6101
. . Project team general comment:
1 SCOPE This Inspection and T<Based on vendor required to hold PIM meeting this document has been considered as Code-2.
1) (H)= INSPECTION Also all comments will be agreed during PIM will be valid and vendor must implement all the ext farbication stage is subject to acceptance of inspection. Vendor must notify parties (see inspection activtiy) of the defidcated
inspection activity at |gCOMMenNts.
2) (SW)=10% OF TYPE/LOT WITNESSED. Action performed only on a certain number of pieces.
3) (W)=WITNESSING. The Supplier shall inform the NOTIFIED PARTY of the date of the activity and the NOTIFIED PARTY reserves the right to witness the test. If the test is conducted at the notified date, the Supplier may proceed yVendor Reply: Noted.
5 LEGEND OF THE TECHNICAL phase, even if the NOTIFIED did not witness the test.
SURVEILLANCE Please add a column for TPA
4) (R/A)=REVIEW OF TECHNICAL DOCUMENTS BEFORE COMMENCEMENT OF CONSTRUCTION. The technical documents shall be reviewed and approved before the commencement of construction /_
5) (R )=REVIEW OF DOCUMENTS. Materials certificates, statement of compliance and reports of inspection and tests condVendor Reply: Noted. [shall be revised to assess their conformance with the requirements specified in the Code and Standards,
Specifications and/or Purchase Order.
6) (D) = Vendor Inspection Please swap these columns /
3 Abbreviations O= Owner (PDMCO) C= Contractor (EIED) V= Vendor (HSE/RHINE)/SV = Sub Vendor TPI = Third Party Inspection on behalf of owner /
Please add a row for "Document review / / INSPECTION ACTIVITY 1/
Item No. Inspgctidaccording to the approved VPIS" References / Specifications / Codes Verifying Document Acceptance Criteria REMARKS REV
SUB-VENDOR VENDOR (V EIED(C OWNER/MC
Vendor Reply: Your (SV) (V) (C)
comment already
A PROJ ng PREPARATION considered in ITP Row
~_—|A2. we already
A1 IﬁéINSPECTION MEETING mentioned list of D D H H
necessary documents,
we can replace it with
BASIC DESIGN your commented
A2 DRAFT DOCUMENT LIST phrase. H H R/A R

P&ID , LAY-OUT

KICK-OFF MEETING
A3 CUSTOMER DETAILLED DESIGN D H H H

PREPARE FINAL DESIGN
A4 I DOCUMENTS FOR APPROVAL H H R/A R

VENDOR DESIGN DOCUMENTS
A5 REVIEW H H R/A R As per VPIS

B MATERIAL SELECTION / SUBCONTRACTOR ORDERING

ALL ITEMS SUITABLE FOR AMBIENT TEMPERATURE / OUTDOOR MATERIAL SUPPLY
BO GENERAL D D - -
ALL ITEMS TO BE CONFORM ZONE 2 GROUP IIB T3 FABRICATION SCHEDULE
QA/QC
TEST REPORT :

- Noise test

DETAILS AS PER COMPRESSOR QUALITY PLAN . )
- Vibration test

COMPRESSOR- MAYEKAWA (MYCOM) F

B1 - Perfromance test MATERIAL D D ] )
- Running test CERTIFICATES
- Hydro test

MYCOM STANDARD Procedures

AS PER MANUFACTURER'S TEST PROCEDURES TEST REPORT ( Manuf. Std )

B2  |MAIN MOTOR HAZARDUS AREA CERTIFICATES - Unwitenssed routine test report D D R R

OIL PUMP- MAYEKAWA FACTORY MYCOM MANUFACTURER STANDARD Test Procedure
B3 TEST REPORT inc; MATERIAL 5 R R R
Hydro test result and performance test result CERTIFICATES

B4 OIL PUMP MOTOR MANUFACTURER STANDARD TEST REPORT ( Manuf. Std ) D R R R
HAZARDOUS AREA CERTIFICATE - Unwitenssed routine test report

B5 MAIN COUPLING API1671 with Deviation (Flexible disc type coupling) SUITABLE FOR MATERIAL 5 - - -

HAZARDOUS AREA CERTIFICATES

NOTE : CERTIFIED COMPLETE: ENDORSEMENTS:
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Inspection And Test Plan (ITP) for Refrigerator Package

P.O. Title: Refrigeration Unit Package

VENDOR DOC. NO.: VD-GPIC-MA-3029-3029-0003-01
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REV.: 01

ITEM NO(S).: PK6101

1 SCOPE

This Inspection and Test plan covers all activtiies that will be carrived out in design and farbrication of equipment.

LEGEND OF THE TECHNICAL
SURVEILLANCE

1) (H)= INSPECTION NOTIFICATION will be issued by manufacturer and inspection shall be performed at presence of notified party. Next farbication stage is subject to acceptance of inspection. Vendor must notify parties (see inspection

activtiy) of the defidcated inspection activity at least fifteen (15) days in advance.

2) (SW)=10% OF TYPE/LOT WITNESSED. Action performed only on a certain number of pieces.

3) (W)=WITNESSING. The Supplier shall inform the NOTIFIED PARTY of the date of the activity and the NOTIFIED PARTY reserves the right to witness the test. If the test is conducted at the notified date, the Supplier may

proceed with the subsequent phase, even if the NOTIFIED did not witness the test.

4) (R/A)=REVIEW OF TECHNICAL DOCUMENTS BEFORE COMMENCEMENT OF CONSTRUCTION. The technical documents shall be reviewed and approved before the commencement of construction

5) (R )=REVIEW OF DOCUMENTS. Materials certificates, statement of compliance and reports of inspection and tests conducted by the Supplier shall be revised to assess their conformance with the requirements specified in the Code and

Standards, Specifications and/or Purchase Order.

6) (D) = Vendor Inspection

3 Abbreviations

O= Owner (PDMCO) C= Contractor (EIED) V= Vendor (HSE/RHINE) SV = Sub Vendor

TPI = Third Party Inspection on behalf of owner

Item No. Inspection Description

INSPECTION ACTIVITY

References / Specifications / Codes Verifying Document Acceptance Criteria

SUB-VENDOR (SV)

VENDOR (V)| EIED(C) OWNER/MC

REMARKS REV

B MATERIAL SELECTION / SUBCONTRACTOR ORDERING (CONTINUE)

B6 RECEIVER

1) MATERIAL CERTIFICATES

3.1 FOR PRESSURE RETAINING PARTS
2.2 WELD FILLER AND NON PRESSURE
RETAINING PARTS

H

WPS/PQR — WELDER QUALIFICATIONS
WELDING CHECK

NDE REPORTS

ASME VIII DIV 1 (U-STAMP NOT REQUIRED || EANLINESS TREATMENT VD-GPIC-MA-3029-3029-0024
) (Welding_Standard) RT REQUIREMENT FULL (on pressure retaining
parts)

PAINTING INSPECTION

Vendor Reply: To be
discussed in PIM.

H

R

Vendor Reply: To be
discussed in PIM.

DIMENSIONAL CHECK

W

W

HYDROSTATIC TEST

OIL SEPARATOR (WITH COALESCERS)

1) MATERIAL CERTIFICATES

3.1 FOR PRESSURE RETAINING PARTS
2.2 WELD FILLER AND NON PRESSURE
RETAINING PARTS

WPS/PQR — WELDER QUALIFICATIONS
WELDING CHECK

ASME VIII DIV 1 (U-STAMP NOT REQUIRED) [INDE REPORTS VD-GPIC-MA-3029-3029-0024
CLEANLINESS TREATMENT

RT REQUIREMENT FULL (on pressure retaining
parts)

DIMENSIONAL CHECK

HYDROSTATIC TEST

PAINTING INSPECTION

Vendor Reply:
Noted

Vendor Reply: To be
discussed in PIM.

Vendor Reply: To be
discussed in PIM.

1) MATERIAL CERTIFICATES

3.1 FOR PRESSURE RETAINING PARTS
NDE REPORTS

CLEANLINESS TREATMENT

" |Revision.

OIL FILTER Vendor Reply: this row £ VIII DIV 1 (U-STAMP NOT REQUIRED) [INTERNAL INSPECTION (Visual Examination) |VD-GPIC-MA-3029-3029-0024
is related to B& and VISUAL CHECK

Title in in next page. DIMENSIONAL CHECK
_|we will modify in Next HYDROSTATIC TEST

PAINTING INSPECTION

Vendor Reply: To be
discussed in PIM.

N\ MATERIAL CERTIFICATES

2 3.1 FOR PRESSURE RETAINING PARTS
2.2 WELD FILLER AND NON PRESSURE
RETAINING PARTS
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P.O. Title: Refrigeration Unit Package
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REV.: 01

ITEM NO(S).: PK6101

SCOPE

This Inspection and Test plan covers all activtiies that will be carrived out in design and farbrication of equipment.

LEGEND OF THE TECHNICAL

1) (H)= INSPECTION NOTIFICATION will be issued by manufacturer and inspection shall be performed at presence of notified party. Next farbication stage is subject to acceptance of inspection. Vendor must notify parties (see inspection
activtiy) of the defidcated inspection activity at least fifteen (15) days in advance.

2) (SW)=10% OF TYPE/LOT WITNESSED. Action performed only on a certain number of pieces.

3) (W)=WITNESSING. The Supplier shall inform the NOTIFIED PARTY of the date of the activity and the NOTIFIED PARTY reserves the right to witness the test. If the test is conducted at the notified date, the Supplier may

2 SURVEILLANCE proceed with the subsequent phase, even if the NOTIFIED did not witness the test.
4) (R/A)=REVIEW OF TECHNICAL DOCUMENTS BEFORE COMMENCEMENT OF CONSTRUCTION. The technical documents shall be reviewed and approved before the commencement of construction
5) (R )=REVIEW OF DOCUMENTS. Materials certificates, statement of compliance and reports of inspection and tests conducted by the Supplier shall be revised to assess their conformance with the requirements specified in the Code and
Standards, Specifications and/or Purchase Order.
6) (D) = Vendor Inspection
3 Abbreviations O= Owner (PDMCO) C= Contractor (EIED) V= Vendor (HSE/RHINE) SV = Sub Vendor TPI = Third Party Inspection on behalf of owner
INSPECTION ACTIVITY
Item No. Inspection Description References / Specifications / Codes Verifying Document Acceptance Criteria REMARKS REV
SUB-VENDOR (SV) VENDOR (V) EIED(C) OWNER/MC
B MATERIAL SELECTION / SUBCONTRACTOR ORDERING (CONTINUE)
HEAT EXCHANGERS
1. CONDENSER ASME VI DIV 1 (U-STAMP NOT w';fgl’gg E)I—VI\IIEECLIEER QUALIFICATIONS
B7 2. OIL COOLER REQUIRED) VD-GPIC-MA-3029-3029-0027
3. ECONOMIZER TEMA NDE REPORTS
4. CHILLER (EVAPORATOR) CLEANLINESS TREATMENT H H R R
' RT REQUIREMENT FULL (on pressure retaining
parts)
PAINTING INSPECTION
DIMENSIONAL CHECK H H w W
HYDROSTATIC TEST H H
ACC. Vendor
DATASHEET/DRAWING
_ [5)
MANUFACTURER STANDARD Design (F;-(I-DI\JI\?E/E)'?')IZIEIA'SMOR STRUCTURAL
B8 BASE FRAME Suitable for This Series of Compressor SKID CONNECTION POINTS — D R R R
100 % PT LIFTING LUG WELDS ANCHOR BOLT POSITIONS
100 % RT BUTT WELDS IN MAJOR
SUPPORTING BEAMS INSPECTION /CERTIFICATE
MATERIAL CERTIFICATES 3.1 ACC. Vendor
, FOR MAJOR PARTS DATASHEET/DRAWING
B9 VALVES ASME/MFR STD For Special Valves HYDROSTATIC REPORT D R R R
PAINTING INSPECTION INSPECTION /CERTIFICATE
1) CARBON OIL AND REFRIGERANT PIPING
10% .
2) SS Oil AND REFRIGERANT PIPING 10%.
B10 PIPING ASTM 3) INSTRUMENT AIR HEADER10% . MATERIAL CERTIFICATES D R R R
AMOUNT WILL BE BASED ON TOTAL
AMOUNT OF WELDED INCHES.
MATERIAL CERTIFICATES 2.2 INSPECTION CERTIFICATE
SET PRESSURE TEST REPORT VD-GPIC-MA-3029-3029-0041
B11 SAFETY VALVES ASME VIII DIV 1 without U-Stamp CALCULATIONS D R R R
TEST REPORT
Smaller components within instrumenetation
B12 routing, such as TUBING AND GASKETS and MATERIAL CERTIFICATES 3.1 INSPECTION CERTIFICATE D R R R
bolting .
MATERIAL CERTIFICATES 2.2
Pressure, Temperature and Level Guages and INSPECTION CERTIFICATE
B13 INSTRUMENTATION Transmiters are provided with 2.2 material HAZARDOUS AREA CERTIFICATE D R R R
certificates. VD-GPIC-MA-3029-3029-0038
CALIBRATION REPORT
NOTE : CERTIFIED COMPLETE: ENDORSEMENTS:
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P.O. No: GPIC-PT-MA-PO-000-3029

Inspection And Test Plan (ITP) for Refrigerator Package

P.O. Title: Refrigeration Unit Package

VENDOR DOC. NO.: VD-GPIC-MA-3029-3029-0003-01
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REV.: 01

ITEM NO(S).: PK6101

1 SCOPE

This Inspection and Test plan covers all activtiies that will be carrived out in design and farbrication of equipment.

2 LEGEND OF THE TECHNICAL SURVEILLANCE

1) (H)= INSPECTION NOTIFICATION will be issued by manufacturer and inspection shall be performed at presence of notified party. Next farbication stage is subject to acceptance of inspection. Vendor must notify parties (see inspection activtiy) of

the defidcated inspection activity at least fifteen (15) days

in advance.

2) (SW)=10% OF TYPE/LOT WITNESSED. Action performed only on a certain number of pieces.

3) (W)=WITNESSING. The Supplier shall inform the NOTIFIED PARTY of the date of the activity and the NOTIFIED PARTY reserves the right to witness the test. If the test is conducted at the notified date, the Supplier may proceed with
the subsequent phase, even if the NOTIFIED did not witness the test.

4) (R/A)=REVIEW OF TECHNICAL DOCUMENTS BEFORE COMMENCEMENT OF CONSTRUCTION. The technical documents shall be reviewed and approved before the commencement of construction

5) (R )=REVIEW OF DOCUMENTS. Materials certificates, statement of compliance and reports of inspection and tests conducted by the Supplier shall be revised to assess their conformance with the requirements specified in the Code and

Standards, Specifications and/or Purchase Order.

6) (D) = Vendor Inspection

3 Abbreviati O= Owner (PDMCO) C= Contractor (EIED) V= Vendor (HSE/RHINE) SV = Sub Vendor TPI = Third Party Inspection on behalf of owner
reviations
i INSPECTION ACTIVITY
:(r)n Inspection Description References / Specifications / Codes Verifying Document Acceptance Criteria REMARKS REV
' SUB-VENDOR (SV) VENDOR (V) EIED(C) OWNER/MC
C SUBVENDOR INSPECTION DOCUMENTS, PIPING
C1 WELDING DOCUMENTS (WPS/PQR/WELD MAP) ASME VI.” Div1, ASME IX R/A R - H
Not Applicable
c2 WELDER'S QUALIFICATION ASME IX CERTIFICATES R/A R R R
ASME V
1) Carbon oil and refrigerant piping 10% .
C3 NDE PROCEDURES (UT/RT/MT/PT/HT) 2) SS Qil and refrigerant piping 10%. NDT Map R/A R R/A R
3) Instrument air header 10% .
Amount will be based on total amount of welded inches.
NDT OPERATORS AND INTERPRETERS
C4 QUALIFICATION ASME V CERTIFICATES R/A R R R
LEAK TEST PROCEDURE (PNEUMATIC AND/OR MANUFACTURING
c5 HYDRAULIC) ASME VIII DIV. 1 STANDARD R R R R
MYCOM STANDARD / VENDOR PROCEDURES
C6 COATING PROCEDURE MYCOM STANDARD / VENDOR PAINTING PROCEDUH VD-GPIC-MA-3029-3029-0063 R R R R
c7 RUST PRESERVATION PROCEDURE MANUFACTURER STANDARD R R R R

NOTE :

CERTIFIED COMPLETE:

ENDORSEMENTS:
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ITEM NO(S).: PK6101
1 SCOPE This Inspection and Test plan covers all activtiies that will be carrived out in design and farbrication of equipment.
1) (H)= INSPECTION NOTIFICATION will be issued by manufacturer and inspection shall be performed at presence of notified party. Next farbication stage is subject to acceptance of inspection. Vendor must notify parties (see inspection activtiy) of the
defidcated inspection activity at least fifteen (15) days in advance.
2) (SW)=10% OF TYPE/LOT WITNESSED. Action performed only on a certain number of pieces.
3) (W)=WITNESSING. The Supplier shall inform the NOTIFIED PARTY of the date of the activity and the NOTIFIED PARTY reserves the right to witness the test. If the test is conducted at the notified date, the Supplier may proceed with the
subsequent phase, even if the NOTIFIED did not witness the test.
2 LEGEND OF THE TECHNICAL SURVEILLANCE
4) (R/A)=REVIEW OF TECHNICAL DOCUMENTS BEFORE COMMENCEMENT OF CONSTRUCTION. The technical documents shall be reviewed and approved before the commencement of construction
5) (R )=REVIEW OF DOCUMENTS. Materials certificates, statement of compliance and reports of inspection and tests conducted by the Supplier shall be revised to assess their conformance with the requirements specified in the Code and Standards,
Specifications and/or Purchase Order.
6) (D) = Vendor Inspection
3 Abbreviations O= Owner (PDMCO) C= Contractor (EIED) V= Vendor (HSE/RHINE) SV = Sub Vendor TPI = Third Party Inspection on behalf of owner
INSPECTION ACTIVITY
Item No. Inspection Description References / Specifications / Codes Verifying Document Acceptance Criteria SUB-VENDOR REMARKS REV
(SV) VENDOR (V) EIED(C) OWNER/MC
D INSPECTION & TESTING DURING FABRICATION
ASSEMBLY START ISNC;I'EE[I)\ISII__EPRODUCTION SCHEDULE / INSPECTION PT -10 % OF MAJOR
STRUCTURAL CONNECTIONS
D1 100 % PT LIETING LUG WELDS VD-GPIC-MA-3029-3029-0075 D R R H
100 % RT BUTT WELDS IN MAJOR
QIIPPORTING REAMS
Do TRANSFER OF MATERIAL, IDENTIFICATION, ¥VRI’EAI\_CDIIE'XCI;I€I'}]I'I\D( :\_/:g$§RIAL D R R R
MARKING & TRACEBILITY -
WPS/PQR
NDE REPORT
See line seq. No C3 PIPING DESIGN CONFORMS
D3 PIPING ASME V, ASME | X TO ANSI B31.3 D R R R
NDE FOR PIPING SECTIONS PNEUMATIC TESTING ON
ASME B31.3 PNEUMATIC TEST PROCEDURE
o4 PNEUMATIC TEST PROCEDURE TO UNIT DISMOUNTING OF SAFETY VALVES PRIOR START OF |PNEUMATIC TEST REPORT COMPLETE UNIT D w SW SW
PNEUMATIC TEST
E INSPECTION
DIMENSIONAL INSPECTION OF SKID GENERAL ARRANGMENT
E1 CONNECTION POINTS DRAWING VD-GPIC-MA-3029-3029-0062 D w w w
VD-GPIC-MA-3029-3029-0015
E2 PARTS AND COMPONENT INSPECTION P&ID D w w w
NOTE : CERTIFIED COMPLETE: ENDORSEMENTS:
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SCOPE

This Inspection and Test plan covers all activtiies that will be carrived out in design and farbrication of equipment.

LEGEND OF THE TECHNICAL

1) (H)= INSPECTION NOTIFICATION will be issued by manufacturer and inspection shall be performed at presence of notified party. Next farbication stage is subject to acceptance of inspection. Vendor must notify parties (see inspection activtiy) of the
defidcated inspection activity at least fifteen (15) days in advance.

2) (SW)=10% OF TYPE/LOT WITNESSED. Action performed only on a certain number of pieces.

3) (W)=WITNESSING. The Supplier shall inform the NOTIFIED PARTY of the date of the activity and the NOTIFIED PARTY reserves the right to witness the test. If the test is conducted at the notified date, the Supplier may proceed with the
subsequent phase, even if the NOTIFIED did not witness the test.

2
SURVEILLANCE

4) (R’/A)=REVIEW OF TECHNICAL DOCUMENTS BEFORE COMMENCEMENT OF CONSTRUCTION. The technical documents shall be reviewed and approved before the commencement of construction
5) (R )=REVIEW OF DOCUMENTS. Materials certificates, statement of compliance and reports of inspection and tests conducted by the Supplier shall be revised to assess their conformance with the requirements specified in the Code and Standards,
Specifications and/or Purchase Order.
6) (D) = Vendor Inspection

3 Abbreviations O= Owner (PDMCO) C= Contractor (EIED) V= Vendor (HSE/RHINE) SV = Sub Vendor TPI = Third Party Inspection on behalf of owner

INSPECTION ACTIVITY
Item No. Inspection Description References / Specifications / Codes Verifying Document Acceptance Criteria REMARKS REV
SUB-VENDOR (SV) VENDOR (V) EIED(C) OWNER/MC

E INSPECTION (CONTINUE)

E3

PMI TEST (WELDS)

E4

INSPECTION CERTIFICATE Time period of PMI will be

informed.No specific dates

According to weld-NDT Map (If applicable) ASTM D w SW H are consider to be
Vendor Reply: Noted. informed in advance by
Vendor

Vendor Reply: Noted.

painting

Surface preparation &

THICKNESS VISUAL
INSPECTION AND

MEASUREMENT VIA VD-GPIC-MA-3029-3029-0063
MYCOM STANDARD / VENDOR PAINTING PROCEDURE INSTRUMENT. i THmIReTTIRes D W R W

Project specifications

PAINT INSPECTION REPORT

E5

INSTRUMENT WIRING

Instrument, Junction Box and

Local Control Panel location
MANUFACTURER STANDARD and Cable Routing Layout VD-GPIC-MA-3029-3029-0047 D W R R

INSPECTION OF JUCTION BOX,

FACTORY ACCEPTANCE TEST FOR PLC TEST REPORT
FAT TEST PROCEDURE
1) VISUAL INSPECTION JUNCTION BOX, LOCAL PANEL AND

E6 LOCAL PANEL AND PLC PLC VD-GPIC-MA-3029-3029-0037 D W W W
2) CONTINUITY, POWER UP & WET LOOP CHECK
3) FUNCTION TEST ( REDUNDANCY, LOGIC)
VENDOR STANDARD
e |RUST PREVENTION FOR STORAGE E'ESOGEN CHARGING-05 |/ 5p1C-MA-3029-3029-0007 D D R R
Vendor Reply: we NAME PLATES
E8 FINAL INSPECTION aleady considered | | CONFIRMATION—-|RELEASE NOTE D H H H
IRN in Row E.8 as an
APPROVAL OF CONCESSION |acceptance criteria_ and
E9 REQUEST AND NON-CONFORI Dr%refugst'tte- we will D R R/A R/A
update tit to
REPORTS INSPECTION RELEASE
F SHIPMENT AND LOADING NOTE in next Revision.
PACKING AND MARKING PACKING INSPECTION:
PREPARATION FOR SHIPMENT VISUAL INSPECTION
F1 DETAILED PACKING LIST PACKING INSPECTION COMPLETENESS CHECK VD-GPIC-MA-3029-3029-0007 D H R R
AN £ PACKING LIST
l—jadd:InspectiorReleaséNote |
A COMPLETE PACKAGE OF
S PER APPROVED VPIS INCLUDING FINAL DATA BOOK, ITP, |INSPECTION AND TEST
|Final Data Book | | MANUFACTURED RECORD
NOTE : CERTIFIED COMPLETE: ENDORSEMENTS:
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MAYEKAWA Doc No.:

MPEO005 - 00135

DESCRIPTION

MAYEKALN =,

0 DGJ IES 23 Feb 2023

FOR INFORMATION

COMPRESSOR TESTING PROCEDURE

FOR
JOB No.
P. O. No.
SITE
SERVICE

Gachsaran Polymer Industries Company (GPIC)

MFR  MAYEKAWA

ITEM No. PK-6101

GPIC-PT-MA-PO-000-3029
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SCSD-000-00
Material Equivalent
0

List of Equivalent Code List for Mycom Screw Compressor

MATERIAL NAME JIS CODE ASTM CODE
Blind Cover Casing
Unloader Cylinder
Unloader Cylinder Cover
Rotor Casing Low temp. Cast Steel G5152, SCPL1 A352, LCB

Suction Cover Casing
Bearing Head Casing
Bearing Cover Casing
Seal Cover Casing

A290, A291, A668 class M

Rotor Forged Steel G3221, SFCM930S (668-M-95a)
Hanger Bolt Carbon Steel G4051, S17C ANSI 1017
Plug Carbon Steel G4501, S45C-H, 25C AISI 1045, 1025

Unloader Slide Valve |
Unloader Piston

Seal Gland

Balance Piston Sleeve
Thrust Bearing Gland

Cast Iron

G5501, FC300

A48, Class No.45

Guide Block

Threaded Guide Block Stem
Shaft Key

Oil Injection Pipe Gland
Parallel Pin

Alignment Pin

Bearing Spacer
Washer

O-ring Gland

Thrust Washer
Balance Piston Key
Indicator Cam

Carbon Steel

G4051, S45C

AISI 1045

Balance Piston

Carbon Steel

G4051, S35C

AISI 1035

Spring Retainer

Carbon Steel

G4051, S25C

AISI 1025

Hexagonal Socket Head Cap Screw

Chromium Molybdenum Steel

G4105, SCM435

AISI 4135 to 4137

Gland Bolt

Spring Pin Carbon Tool Steel S60CM AlSI 1060
Torsinal Slip Washer Carbon Tool Steel G4401, SK5

Unloader Slide Valve Il Nodular Cast Iron G5502, FCD450 A536

Indicator Cam
Qil Injection Pipe

Carbon Steel

G3445, STKM16C

A513, MT1026

Unloader Slide Valve Guide

Oil Seal Retainer Cast Iron G5501, FC250 A48, No. 40
Snap Ring

Special Spring Washer High Carbon Steel Wire Rods 63506, SWRH A510
Spring Washer

Stop Ring

Guide Pin Low Carbon Steel Wire Rods G3505, SWRM A510
Spring Piano Wire G3522, SWPB A228
Bearing Gland

Spacer Cast Steel G3101, SS400 A 36 - 89b
Lock Nut

Unloader Push Rod Carbon Steel G3101, SS400B-D A 36 - 89b
Lock Washer Carbon Steel G3141, SPCC A366
Ball Bearing for Indicator Carbon Chromium Steel G4805, SUJ2 A295, 52100

Main / Side Bearing (Cage)

Carbon steel

G3445, STKM13A

A513, MT1020

Main / Side Bearing (Babbitt) White Metal H5401, WJ-2/WJ-10 B23-73
Ball Thrust Bearing (Cage) High Carbon Steel (4805, SUJ-2 A295, 52100
Ball Thrust Bearing (Ball) Carbon Chromium Steel G4805, SUJ-2 A295, 52100
Stop Ring for Bearing Carbon Steel G4801, SUP3 A689, A576, ASTM 1078
Guide Pin Alloy Steel SAE8630 AISI 8630
Document: SCSD-000-00
Description: Material Equivalent

Revision:

0
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Screw Compressors Standard Inspection procedures

Moriya Plant, Mayekawa Mfg. Co., Ltd.
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Material Test for Rotors

04 2019/06/05 lisaka Koizumi Kato Unit changed

03 2019/2/05 Konno Koizumi Kato Review and revised
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01 2011/07/01 Sasaki Ikehara Shozu Review and revised

00 2006/05/06 lkehara Amada Koizumi Newly created
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Material Test for Rotors
Rotor material [0 FcD600 [0 srFcM930s [0 srcM740S

1. Scope

This procedure defines material tests of the male rotor and the female rotor.

2. Test Method

In accordance with JIS standards each test should be carried out at the rotor
manufacturer. A visual check is made of the finished pieces and confirm the
submitted material test reports.

3. Acceptance Criteria
3.1 JIS G 5502 : FCD600 (Equivalent to ASTM A 536)

Part name: male rotor, female rotor (including shaft)

3.1.1 Chemical Composition

Chemical composition (%)FCDo60O

C Si Mn P S Mg

2.5 and more - - - 0.02 or 1less | 0.09 or less

3.1.2 Mechanical properties
A. Tensile test(JIS Z 2241)
Tensile strength (N/mm?) 600min
0.2%Yield strength (N/mm?) 370min
Elongation (%) 3min
B. Hardness test (JIS Z 2243)
Hardness (HB)170 to 270

3.2 JIS G 3221 : SFCM930S (equivalent to ASTM A 668)

Part name: male rotor, female rotor (including shaft)

3.2.1 Chemical Composition (JIS G3221)

Chemical composition (%)SFCM930S

C Si Mn P S Cr Mo

0.48 max | 0.15-0.35]0.30-0.85]0.030 max| 0.030 max|0.90-1.50|0.15-0.30

3.2.2 Heat Treatment

Based on the rotor manufacturer’s experience, the heat treatment should comply
with the mechanical properties described in 3.2.3.
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3.2.3 Mechanical Properties
A. Tensile test (JIS z2241):

Yield point (N/mm?) 705min
Tensile strength (N/mm?) 930 to 1080
Elongation (%) 12min
Reduction of area (%) 37min

B. Impact test (JIS 2242):
Impact value (J) 44min

C. Hardness test (JIS 72243):
Hardness (HB) 269min

3.3 JIS G 3221: SFCM740S (equivalent to ASTM 668K)

Part name: male rotor, female rotor (including shaft)

3.3.1 Chemical Composition(JIS G3221)
Chemical composition (%)SFCM740S

C Si Mn P S Cr Mo
0.15 0.30 0.90 0.15
0.48 max 0.030 max | 0.030 max
0.35 0.85 1.50 0.30

3.3.2 Heat Treatment

Based on the rotor manufacturer’s experience, the heat treatment must comply
with the mechanical properties described in 3.3.3.

3.3.3 Mechanical Properties
A. Tensile test (JIS z2241):

Yield point (N/mm?) 510min
Tensile strength (N/mm?) 740 to 880
Elongation (%) lémin
Reduction of area (%) 45min

B. Impact test (JIS 2242):

Impact value (J) 64min
C. Hardness test (JIS Z2243):
Hardness (HB) 217min

4. Records
The test results are recorded on the submitted documents such as Certificate
of materials and Result of material test from the rotor manufacturer.
According to the rotor manufacturer’s criteria, markings (the name of

manufacturer and the date) are applied.
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Screw Compressors Standard Inspection Procedures

Document No. sScsSD-003-04

Nondestructive Examination(MT, UT, and PT) for Rotors

Moriya Plant, Mayekawa Mfg. Co., Ltd.

04 2019/02/05 Konno Koizumi Kato Review and revised
03 2016/05/17 Suzukawa Sasaki Kawasaki Review and revised
02 2016/04/01 Suzukawa Sasaki Kawasaki Review and revised
01 2011/07/01 Sasaki Ikehara Shozu Review and revised
00 06/05/06 lkehara Amada Koizumi Newly created
Revision Date Created by | confirmed by | Approved by Description
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Nondestructive Examination for Rotors

rotor material O srcM930S O srcM740S O rcD600
NDE O MT O pT O ur
1. Scope

This procedure defines nondestructive examinations (MT: magnetic particle
examination, UT: ultrasonic examination, and PT: liquid penetrant examination)
of the male rotor and the female rotor to be used for MYCOM screw compressors.

2. Examination Methods
2.1 Magnetic Examination for Rotors

In accordance with JIS Z 2320-1:2007 “Non-destructive testing -- Magnetic
particle testing -- Part 1: General principles”, magnetic examination is
performed. Testing locations are shown in Figure 1. A visual check is made of
the submitted results of the magnetic examination and the finished pieces.

MT MT

[M rotor] MT  MT MT v v MT

oV Yy ¥

MT = oo - ¢— MT

MT MT

MT MT ¢ ¢ MT

[F rotor] ¢ ¢ ¢ ¢

Y SO S A B— -« MT

Figure 1. Magnetic examination locations
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2.2 Ultrasonic Examination of Rotors

[0 UT for raw material surface [0 UT for finished surface

In accordance with JIS Z 2344:1993” General rule of ultrasonic testing of
metals by pulse echo technique”, ultrasonic examination 1s performed.
Testing locations are shown in Figure 2.

a) UT for raw material surface

b) UT for finished surface

[M rotor] or uT T ¢ ¢ ¢ ¢ 4 uT
v v

[F rotor] ¢ ¢ ¢ ¢

a) raw material surface

[M rotor]
uT UT UT UT
vy by v
T T S e - « UT
[F rotor] UT UT UT
v vy v
UT —» —f————— === === ——————————— o ————— o —- «— UT

b) finished material surface
Figure 2. Ultrasonic examination locations
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2.3 Penetrant Examination

In accordance with JIS Z 2343-1:2001 “Non-destructive testing -- Penetrant
testing —-- Part 1: General principles -- Method for liquid penetrant testing
and classification of the penetrant indication”, liquid penetrant examination
is performed. Testing locations are shown in Figure 3. A visual check is made
of the submitted results of the magnetic examination and the finished pieces.

[M rotor]

[F rotor]

Figure 3. Liquid penetrant examination locations

3. Acceptance Criteria
3.1 Magnetic Examination
Stipulated in JIS 22320-1:2007 and The High Pressure Gas Safety Act, Designated

Equipment Inspection Regulations.

Types of defects Criteria Remarks

There is no magnetic -1 i i indicati

1.cracks indicating | e g‘ Linear magnetic parhckelndumtl

. . particle indication of |on: Length exceeds 3 times the
magnetic particles

cracks width.

2.Independent -Circular magnetic particle indica

magnetic particle tion: Any magnetic particle indic

indicators dmm or less ation other than linear magnetic

1)Linear magnetic particle indication.
, o , 4mm or less
particle indication —-Continuous magnetic
2)Circular magnetic particle indication:
particle indicators More than one magnetic

3.Continuous magnetic L. article indicator near the
9 Must be 12 or less flaws w11;h1np

particle indicators same line and the distance
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2,500mm?The flaws are calculated|of each is 2mm or less.

as the sum of the products of the| ~Dispersed magnetic

4.Dispersed magnetic . article indication:

_ b o g number of defects on the following P . _
particle indicators. . Multiple magnetic
table and the com@spondlngindicators spread in a

factors ShOWn. constant area.
Factors
: : : Max. Length/diameter Max. Length/diameter
Defect indication
2mm or less 4dmm or less
Linear magnetic indicator 3 6
Circular magnetic indicator 1 2

3.2 Ultrasonic Examination
In accordance with JIS G0587 ”Ultrasonic examination for carbon steel and low
alloy steel forgings(classification 1)”

Types of defects Criteria Remarks

. . < Test based on bottom surface
Equivalent defect diameter(d) d =4mm

echo.

3.3 Liquid Penetrant Examination
The criteria of the magnetic examination is applied to the criteria of the
liquid penetrant examination where magnetic indication is equivalent to
liquid penetrant indication.

4. Records
The results are recorded 1in the relevant documentation Dby the rotor
manufacturer. The name of the manufacturer and the date are marked on the piece

in accordance with the manufacturer’s requirements.
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Record Sample (MT)

JOB Mo. 3 e '4’ e I.sl ﬁﬁ - TR ER

TAGMa. : 115’*'* 3’ #» o'.l '?L B O = DISPECTION AND RECORDS
il S H 51
SERTAT No. DATE
TEL+
CLIENT

T W5 T
JOB HAME
T S A HT
PLACE i :
ST 0 (Fr—% Nol| MA RDTDR { )
PARTS MAME Charze Ho) | FEAIALE ROTOR | j

RS ATL EXTERNAL SURFACE
TEST SECTION
HE
MATERIAL JIS G 3221 SFCM9305
SRR JIS Z25328-1
ACCEPTANCE STANDARD | Type of defects Cnterron
Magnete pamicle indication by cracks : There iz no magnetic particle
mdication by cracks.
Liner defects magnetic particle mdicabon - 4mm orless
Crreular defects magnetic particle indication - dmm or leas
Disoibuted defects magnetic particle indication - The flaw mark to be 12 or less
within 750 0um?
TEST EQUIPMENT NIHON DENJL SOKKI NC-2Y
FERRAT
BLACE LIGHT MARKTEC D-1G
ke F R TEST CONDITION
[E RS
METHOD OF MAGNETIZATION YOKE MAGNETIZATION - AC

[EERE A i
APPLI[ATID"“" OF MAGNETIC P-";RTICL.EE "WET" CONTINOUS MAGNETIZATION TECHNIOUE

B2 e Tl — 4. 5kell | i | SEREL |
ITFTING POWER AT 1EAST 10ibs TIME OF PASSING CURREN 5 5EC OVEERE
PER ST ]
MAGHNETIC PARTICLES FLUORESCENT PARTICLES / EISHIN 5Y-8000 TYPE
TEST LIQUID | MEDIUM OF DISPERSION EFROSENE DENSITY 0.8 g o lic
"4"" i ]
STANDARD'EEFERENCE BLOCE JI5 AL-15 /100
A
H.D.E PERSOMNEL fNDICLASS 1
HE
EVALUATION ACCEPTED
B ket
‘B
Figure

A memE R w it NIHON NONDESIRUCTION INSPECTION CO., LID,.
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Record Sample (UT)

JOB No. R P J:' i -‘:L.. ___ e T
TAG No. o E LH ’r» = + Al ﬁl?‘Et m'SPECme AND RECORDS
& ULTRASON ERR

SE.F.L%I_ No. 21553331 DATE December 240, 20
o i =

{‘I_IE-_‘JT MAEEAWA MFG 4 /
I F 8

JOB NAME Serew Compressg ! /’clf, .-/,/ll ’
5 K

PL.-’LC E ;

g £ - MALE RCI'TGR ( 51 Q33804 )

Prl.RTS NAME C harge "-‘\Isa} FEMALE ROTOR ( S1-982251 )

| |__

MATERTAL s G 3221 SFCM930S

T A JIS G 0387

ACCEPTANCE STANDARD | Type of defects Critenon

Eruuivalent defect diameter ( d ) cd - 4dmm

b 0 PANAMETRICS-NDT EPOCHXT

TEST EQUIEI«'EEIHT PANAMETRICS-NDT EPOCH 4

fe it TEST CONDITION

s Ak

METHOD MNOMATL INCIDENCE SINGLE PROBE TECH

{'T—;itljl 1

CONTACTING ETEMENT Japan Probe SZ10N / Japan Probe 2C10N

!-I !:I- Lk g

FREEQUENCY MH=z | 5 MH=z

P R

TEST LIQUID MACHINE OIL

FRilmei

SENSITIVITY BACK ECHO 100%: AT 50UND AREA

P

STANDARD REFERENCE BLOCK BACK ECHO METHOD

Re 5

SECTION EXAMINED T UT Ut ur

W
et A

Rl =]

MNDEPERSOMNNEL {WDI-CTASS [
fliE

EVAIUATION ACCEPTED

H &g

ft NIHON NONDESTRUCTION INSPECTION CO.. LTD.




Record Sample (PT)

SCSD-003-04

JOB No 33 e M RS A kp A= =h HhE— B
TAG No. I I75 T f":".:l {_'f‘. EL 'FE == R — | INSPECTION AWND RECORDS
i LIQUID PENETRANT H =t
SEE.‘L-U_ Iw 21553331 DATE December 20, 2013
i
CLIENT
| B :'l. IIFI -T
JOB "'uP.}-IE
I.I i' I I I
F‘L—"LCE .
A T Vi MALE RCI'TDR { *51 G3280-4 3.
PARTS MNAME /{Charge "Jq:s} FEMAILE ROTOR { 51-982251 ).
e & B ATT EXTERNAT SURFACE
TEST SECTION
MATERIAL 5 G 3221 SFCMS305
i e JIS 223431
ACCEPTANCE STANDARD . | Type of defects Crteron
Indication by cracks : There is no mdieation by cracks
Limer defects mdication : dmm or less
Circular defects indication - Jmm or less
Dhzmbuted defacts mdication - The flaw mark to be 12 or less
within 2 500mm?
= A T
SURFACE CONDITION 0, B ~ 18
TEMPERATURE e
& &% TEST CONDITION
i A
METHOD COLOR CONTRAST SOLVENT REMOVAL
= 1- l 'IJ
PENETRAI&"I TIME OVER 20 MINUTES
FE R IR ]
DEVELOPMENT TIME 10 MINUTES
Pk TASETO Co_Ltd
PENETRAI&_I 140966018 FP-5
TASETO Co_Ltd
REiD‘."ER 150-118074 FE-Q
B TASETO Co. Ltd
DE‘..-'ERDPER TA113D088 FD5S
FE e
N.IDEPERSONNEL { NDILCTASS 11
'
EVALUATION ACUEFTED

T A ER BB =1 NIHON NONDESIRUCIION INGPECIION CO.LID.
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Screw Compressors Standard Inspection Procedures

Document No.sCsSD-004-04
Material Test for Casing

Moriya Plant, Mayekawa Mfg. Co., Ltd.

04 2019/06/05 lisaka Koizumi Kato Unit changed

03 2016/10/21 Suzukawa Sasaki Kawasaki Review and revised

02 2015/10/21 Suzukawa Sasaki Kawasaki Review and revised

01 2011/07/01 Sasaki Ikehara Shozu Review and revised

00 06/05/06 Ikehara Amada Koizumi Newly created
Revision Date Created by | Confirmed by | Approved by description
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Material Test for Casing

Casing materials

[0 Fc300 00 FCD450 [1 scw4s0 [0 scpLl

1.

Scope

This procedure defines material tests of the pressure proof parts to be used
for screw compressors. The material test should be carried out by the casing
manufacturers.

The pressure proof parts are shown below;

Rotor casing, Suction cover, Bearing head, Unloader cylinder, Unloader cylinder

cover, Balance piston Cover, Bearing cover, Seal Cover

2. Test Method

In accordance with JIS standards each test should be carried out at the casing

manufacturer.

A visual check is made of the finished pieces and confirm the

submitted material test reports.

3. Acceptance Criteria

3.1 Japanese Industrial Standards(JIS) G 5501 : FC300 (equivalent to ASTM A 48 Class No.45)
Japanese Industrial Standards(JIS) G 5502 : FCD450 (equivalent to ASTM A536 Grade
65-45-12)

3.1.1 Chemical composition

3.1.2

Based on the casing manufacturer’s experience, chemical composition should

comply with the mechanical properties described in 3.1.2.

Mechanical Properties

JIS G 5501 : FC300 (equivalent to ASTM A 48 Class No.45)

(JIS 7 2241) 300 N/mm? or more
B. Hardness test (JIS Z 2243) 262 HB or less

JIS G 5502 : FCD450 (equivalent to ASTM A536 Grade 65-45-12)

(JIS Z 2241)

(JIS Z 2243)

A. Tensile test

450 N/mm? or more
:140~210 HB

A. Tensile test

B. Hardness test (Informative reference)

3.2 JIS G 5102 : SCW480 (equivalent to ASTM A 216 Grade WCB)

3.2.1  Chemical Composition (JIS G5102)
Chemical composition (%) SCW480
C Si Mn p S Ni Cr
0.22 or 0.80 or 1.50 or 0.04 or 0.04 or 0.50 or 0.50 or
less less less less less less less
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3.2.2

Based on the casing manufacturer’s experience, the heat treatment should comply

Heat Treatment

with the mechanical properties described in 3.2.3.

3.2.3  Mechanical Properties
A. Tensile test (JIS Z 2241) 480 N/mm? or more
B. Impact test (JIS Z 2242) 27 J or more (at 0°C)

3.3 JIS G 5152 : SCPL1 (equivalent to ASTM A 352 Grade LCB)

3.3.1 Chemical Composition (JIS G5152)
Chemical composition (%) SCPL1
C Si Mn p S Ni Mo Cu Cr
0.30 or | 0.60 or | 1.00 or | 0.04 or | 0.04 or 0.5 or 0.25 or
less less less less less o o less less
3.3.2 Heat Treatment

Based on the casing manufacturer’s experience, the heat treatment should comply
with the mechanical properties described in 3.3.3.

3.3.3  Mechanical Properties
A. Tensile test (JIS Z 2241) 450 N/mm? or more
B. Impact test (JIS Z 2242)

The average value of three time measurements(at -45 C)y is 18 J or more,

or the value of one time measurement (at -45 °C) is 14 J or more.

4. Records

The test results are recorded on the submitted documents such as Certificate
of materials and Result of material test from the casing manufacturer.

According to the casing manufacturer’s criteria, markings (the name of

manufacturer and the date) are applied.
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Screw Compressors Standard Inspection Procedures
Document No. : SCsSD-006-03

NDE for Casing : Penetrant Test

Moriya Plant, Mayekawa Mfg. Co., Ltd.

03 2019/07/08 Iisaka Koizumi Kato Correction

02 2016/04/01 Suzukawa Sasaki Kawasaki Review and revised

01 2011/07/01 Sasaki Ikehara Shozu Review and revised

00 06/05/06 Ikehara Amada Koizumi Newly created
Revision Date Created by | Confirmed by | Approved by Description
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NDE for Casing
Casing materials | [ FC300 O rcD450 O scw4s0 O scpLl

1. Scope
This procedure defines the non-destructive examination of pressure proof parts
to be used in screw compressors, carried out by an inspection organization.

2. Penetrant Test

According to “Non-destructive testing -- Penetrant testing -- Part 1: General
principles -- Method for liquid penetrant testing and classification of the
penetrant indication, JIS Z 2343-1(2001)”, Penetrant tests are carried out by
the inspection organization. Testing locations are shown by the arrows in figures
1 to 8. Submitted test reports and finished pieces are checked by visual inspection.

3. Acceptance criteria
Stipulated in JIS Z2343-1:2001 and the High Pressure Gas Safety Act, Designated
Equipment Inspection Regulations.

Types of defects Criteria Remarks

1.Penetrantindication| There is no penetrant|-Linear penetrant indicatio

of cracks indication of cracks n: Length exceeds 3 times wi
2 .Independent dth.
Penetrant Indication —Circular penetrant indicati
4mm or less . . .
1)Linear indication on: Any penetrant indication
. . . . 4mm or less .
2)Circular indication other than linear penetrant
3.Continuous indication.
penetrant indication -Continuous Penetrant

The flaw mark to be 12 or

o \ indication:Multiple
less within 2,500 mi. The . : :
) penetrant indications
flaw mark is calculated as ) )
roughly in 1line and the
the sum of the products of] |, :
distance of each is 2 mm or
4 .Dispersed Penetrant|the number of defects on the

less.
i i i followin table and the
indication g ) -Dispersed penetrant
corresponding factor]|. ) ) )
indication: Multiple
shown.

indications spread in a

constant area.

Factor table

) ) ) Max. Length. or Diameter Max. Length. Or Diameter
Defect indication
2mm or less dmm or less
Linear Penetrant 3 6
indication
Circular Penetrant 1 5
indication
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4. Records

The test results are recorded in the document Liquid Penetrant Examination.

Penetrant test locations shown in figures below

R I I T N
ttttt bttt

Figure-1 Rotor Casing

I O I O

IR I I I B

R 5 R /<E
4&/‘;// A .”’:‘"{// 5 '.:
.%-’(’( (/
22—
R

] 1
G TN
> nY
2 ':t‘};.;:,:,{{; \§:\:3:3::{.,:,_/.0. % 5,:’

RS

7

Trr Tt

Figure-3 Bearing Head

-3 =
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Figure-4 Bearing Cover

2

A,
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Figure-5 Balance Piston Cover Figure-6 Unloader Cylinder

Figure-7 Unloader Cover Figure-8 Seal Cover
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ITEM Mo,

e = T s e R M
i 1’4_% s

L

SERIAL Ho. 4033067

LIQUID PENETRANT
EXAMINATION

ELT e =

PR e T
DNSPECTION AND RECORDS

At

DATE September 17, 2013

£

ErE
CLIENT

TSR
OB NAME

R
FLACE

R Fr—= No)
PARTS MAME /(Charge No.)

i A Y ALL EXTERNAL SURFACE
TEST SECTION
MATERIAT s G152 5CPL11
SEER JIS F 23431
ACCEPTANCE STANDARD | Tape of defects Cnteron
Indication by cracks : There 15 no 1ndication by cracks
Liner defects mmdication : 4mm or less
Creular defaces mdication T drnmn: ar less
Ihisirbted: dateti nalit g : The flaw mark to be 12 o1 less
wathin 2 500mm>
AL
SURFACE CONDITION 0B —~ 125
TEMPERATURE L4
fear -t TEST CONDITIOHN
R i
METHOD COLOR CONTEAST SOLVENT EEMOVAL
B 1 4
PENETEANT TIME OVER 20 MINUTES
] fe
DEVELOPMENT TIME 10 MINTTTES
B TASETCO Co. Lid.
PENETEANT 14966018 FP5
PP ASETO Co. Ltd.
REMOVER 150-118074 FR-Q
Hi e TASETO Co. Ltd.
DEVEROFER [A] LSDHIEE FD-5
EZ3:)
N.DEPERSONNEL 'NDICLASS T
HE
EVALUATER ACCEFTED

B ER A o1 NHON NSONDESTRUCTION INSPECTION CO., LID.
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Screw Compressor Standard Inspection Procedures

Document No.

. SCsSD-007-08

Screw Rotor Dynamic Balance Test

Moriya Plant, Mayekawa Mfg. Co., Ltd.

08 2021/12/09 Saka Kato Koizumi Revised the reference value

07 2020/06/29 Sakaguchi kato Koizumi 400XXL added
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SCSD-007-08
Screw Rotor Dynamic Balance Test

1. Scope
Rotor dynamic balance test is carried out to check whether the compressor’s

rotor dynamic balance is within the standard value of the standard “Rotating
machines - Balance quality requirement of rigid rotors” (JIS B 0905-1992).

2. Dynamic Balance Test

2.1 Method of Dynamic Balance Test
Rotor dynamic balance is measured at two points on each rotor using a screw
rotor balancing machine.
Measuring points (see the figures below)

Male rotor At points A and B
Female rotor At points C and D
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2.2 Measuring equipment
Manufacturer Measuring equipment Model
H40U
NAGAHAMA SEISAKUSHO LTD., (Dynamic balancing machine H2ONB

3. Acceptance Criteria
The acceptance criteria is as per JIS B 0905 Class G2.5 or Class 1.0 and the

measured values must not exceed these criteria. Refer to the following tables
as the standard values differ from rotor materials.
Rotor Material [0 FCD600 ] SFCM930S 00 SFCM740S
O Class G2.5 O Class G1.0

Balance class
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3.1.1 JIS G 5502 : FCD600 ( Ductile Iron ) JIS B 0905 Class G2.5 < Single stage compressor >

Male rotor Female rotor Test

Model Standard value Max. speed Standard value Max. speed speed
g g-cm min-1 g g-cm min-1 min-1

125S 0.7 3.7 4500 0.8 4.2 3000 1265
1251 0.9 4.8 4500 1.0 5.6 3000 1265
160S 1.0 7.6 4500 1.2 8.8 3000 1265
160M 1.2 8.8 4500 1.4 10.3 3000 1265
160L 1.4 10.0 4500 1.6 11.7 3000 1265
200S 1.6 14.2 4500 1.8 16.6 3000 1265
200M 1.8 16.6 4500 2.2 19.4 3000 1265
200L 2.1 18.8 4500 2.5 22.2 3000 1265
250S 2.4 26.8 4500 2.9 31.7 3000 750
250M 2.9 31.4 4500 3.4 37.4 3000 750
250L 3.3 35.8 4500 3.9 42.7 3000 750
250LL 4.7 51.8 3600 5.7 62.8 2400 750
320S 4.9 68.1 3600 5.8 80.6 2400 430
320M 5.7 79.3 3600 6.7 94.3 2400 430
320L 6.5 90.4 3600 7.7 107.8 2400 430
320LL 7.5 104.3 3600 9.0 126.3 2400 430
400S 8.3 145.6 3600 9.9 173.2 2400 430
400M 9.7 169.2 3600 11.5 201.9 2400 430
400L 10.9 191.4 3600 13.1 228.9 2400 430
400LL 12.4 216.4 3600 14.8 259.4 2400 430
400XL 13.6 237.3 3600 16.3 284.9 2400 430
400XXL 14.9 261.1 3600 17.9 313.9 2400 430
160WS 1.1 7.7 4500 1.2 9.0 3000 1265
160WM 1.2 8.9 4500 1.4 10.4 3000 1265
160WL 1.4 10.1 4500 1.6 11.8 3000 1265
200WS 1.6 14.5 4500 1.9 16.8 3000 1265
200WM 1.9 16.8 4500 2.2 19.6 3000 1265
200WL 2.1 19.1 4500 2.5 22.4 3000 1265
250WS 2.5 27.5 4500 3.0 33.3 3000 750
250WM 2.9 32.1 4500 3.5 38.9 3000 750
250WL 3.3 36.5 4500 4.0 44.2 3000 750
320WS 5.0 69.7 3600 6.0 84.2 2400 430
320WM 5.8 80.9 3600 7.0 97.8 2400 430
320WL 6.6 92.0 3600 7.9 111.3 2400 430

Continued on the following page
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Male rotor Female rotor Test

Model Standard value Max. speed Standard value Max. speed speed
g g-cm min-1 g g-cm min-1 min-1

1701S 1.3 9.8 4500 1.0 6.0 3750 1265
170IM 1.6 11.4 4500 1.1 7.0 3750 1265
170JL 1.9 13.5 4500 1.4 8.6 3750 1265
2201S 2.5 23.3 4500 1.8 14.6 3750 1265
220IM 2.9 27.6 4500 2.1 17.5 3750 1265
220IL 3.5 32.9 4500 2.6 21.3 3750 1265
280]S 5.2 64.3 3600 3.8 40.2 3000 750
280IM 6.1 75.6 3600 4.5 48.1 3000 750
280IL 7.3 90.2 3600 5.6 58.9 3000 750
i125S 0.6 3.5 4500 0.7 3.7 3000 1265
i125L 1.1 5.8 3550 1.2 6.5 2367 1265
i160S 0.9 6.8 4500 1.1 8.0 3000 1265
i160M 1.4 10.2 3550 1.6 12.0 2367 1265
i160L 1.6 11.8 3550 1.9 13.8 2367 1265

3.1.2 JIS G 5502 : FCD600 ( Ductile Iron ) JIS B 0905 Class G1.0 < Single stage compressor >

Male rotor Female rotor Test

Model Standard value Max. speed Standard value Max. speed speed
g g-cm min-1 g g-cm min-1 min-1

160S 0.4 3.0 4500 0.5 3.5 3000 1265
160M 0.5 3.5 4500 0.6 4.1 3000 1265
160L 0.5 4.0 4500 0.6 4.7 3000 1265
200S 0.6 5.7 4500 0.7 6.6 3000 1265
200M 0.7 6.6 4500 0.9 7.8 3000 1265
200L 0.8 7.5 4500 1.0 8.9 3000 1265
250S 1.0 10.7 4500 1.2 12.7 3000 750
250M 1.1 12.6 4500 1.4 14.9 3000 750
250L 1.3 14.3 4500 1.6 17.1 3000 750
250LL 1.9 20.7 3600 2.3 25.1 2400 750
320S 1.9 27.2 3600 2.3 32.3 2400 430
320M 2.3 31.7 3600 2.7 37.7 2400 430
320L 2.6 36.1 3600 3.1 43.1 2400 430
320LL 3.0 41.7 3600 3.6 50.5 2400 430

Continued on the following page
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Male rotor Female rotor Test
Model Standard value Max. speed Standard value Max. speed speed
g g-cm min-1 g g-cm min-1 min-1
400S 3.3 58.2 3600 4.0 69.3 2400 430
400M 3.9 67.7 3600 4.6 80.8 2400 430
400L 4.4 76.5 3600 5.2 91.6 2400 430
400LL 4.9 86.6 3600 5.9 103.8 2400 430
400XL 5.4 94.9 3600 6.5 114.0 2400 430
400XXL 6.0 104.4 3600 7.2 125.6 2400 430
160WS 0.4 3.1 4500 0.5 3.6 3000 1265
160WM 0.5 3.6 4500 0.6 4.2 3000 1265
160WL 0.6 4.0 4500 0.6 4.7 3000 1265
200WS 0.6 5.8 4500 0.7 6.7 3000 1265
200WM 0.7 6.7 4500 0.9 7.8 3000 1265
200WL 0.8 7.6 4500 1.0 8.9 3000 1265
250WS 1.0 11.0 4500 1.2 13.3 3000 750
250WM 1.2 12.8 4500 1.4 15.6 3000 750
250WL 1.3 14.6 4500 1.6 17.7 3000 750
320WS 2.0 27.9 3600 2.4 33.7 2400 430
320WM 2.3 32.4 3600 2.8 39.1 2400 430
320WL 2.6 36.8 3600 3.2 44.5 2400 430
3.1.3 JIS G 3221 : SFCM930S, SFMC740S ( Forged steel ) JIS B 0905 Class G2.5
< Single stage compressor >
Male rotor Female rotor Test
Model Standard value Max. speed Standard value Max. speed speed
g g-cm min-1 g g-cm min-1 min-1
125S 0.7 4.1 4500 0.8 4.6 3000 1265
1251 1.0 5.3 4500 1.1 6.2 3000 1265
160S 1.1 8.4 4500 1.3 9.7 3000 1265
160M 1.3 9.7 4500 1.6 11.3 3000 1265
160L 1.5 11.0 4500 1.8 12.9 3000 1265
200S 1.7 15.7 4500 2.0 18.3 3000 1265
200M 2.0 18.3 4500 2.4 21.4 3000 1265
200L 2.3 20.8 4500 2.7 24.5 3000 1265
250S 2.7 29.6 4500 3.2 35.0 3000 750
250M 3.2 34.7 4500 3.7 41.2 3000 750
250L 3.6 39.5 4500 4.3 47.1 3000 750
250LL 5.2 57.1 3600 6.3 69.3 2400 750

Continued on the following page
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Male rotor Female rotor Test
Model Standard value Max. speed Standard value Max. speed speed
g g-cm min-1 g g-cm min-1 min-1
320S 5.4 75.1 3600 6.4 88.9 2400 430
320M 6.2 87.5 3600 7.4 104.0 2400 430
320L 7.1 99.7 3600 8.5 118.8 2400 430
320LL 8.2 115.1 3600 10.0 139.3 2400 430
400S 9.2 160.6 3600 10.9 191.0 2400 430
400M 10.7 186.6 3600 12.7 222.7 2400 430
400L 12.1 211.0 3600 14.4 252.5 2400 430
400LL 13.6 238.6 3600 16.3 286.1 2400 430
400XL 15.0 261.7 3600 18.0 314.2 2400 430
400XXL 16.5 288.0 3600 19.8 346.2 2400 430
160WS 1.2 8.5 4500 1.4 9.9 3000 1265
160WM 1.3 9.8 4500 1.6 11.5 3000 1265
160WL 1.5 11.1 4500 1.8 13.0 3000 1265
200WsS 1.8 16.0 4500 2.1 18.5 3000 1265
200WM 2.1 18.5 4500 2.4 21.6 3000 1265
200WL 2.3 21.0 4500 2.7 24.7 3000 1265
250WS 2.8 30.3 4500 3.3 36.7 3000 750
250WM 3.2 35.4 4500 3.9 42.9 3000 750
250WL 3.7 40.2 4500 4.4 48.8 3000 750
320WS 5.5 76.9 3600 6.6 92.8 2400 430
320WM 6.4 89.3 3600 7.7 107.9 2400 430
320WL 7.2 101.5 3600 8.8 122.7 2400 430
3.1.4 JIS G 3221 : SFCM930S, SFMC740S ( Forged steel ) JIS B 0905 Class G1.0
< Single stage compressor >
Male rotor Female rotor Test
Model Standard value Max. speed Standard value Max. speed speed
g g-cm min-1 g g-cm min-1 min-1
160S 0.5 3.4 4500 0.5 3.9 3000 1265
160M 0.5 3.9 4500 0.6 4.5 3000 1265
160L 0.6 4.4 4500 0.7 5.2 3000 1265
200S 0.7 6.3 4500 0.8 7.3 3000 1265
200M 0.8 7.3 4500 1.0 8.6 3000 1265
200L 0.9 8.3 4500 1.1 9.8 3000 1265

Continued on the following page
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Male rotor Female rotor Test

Model Standard value Max. speed Standard value Max. speed speed
g g-cm min-1 g g-cm min-1 min-1

250S 1.1 11.8 4500 1.3 14.0 3000 750
250M 1.3 13.9 4500 1.5 16.5 3000 750
250L 1.4 15.8 4500 1.7 18.8 3000 750
250LL 2.1 22.8 3600 2.5 27.7 2400 750
320S 2.1 30.0 3600 2.5 35.6 2400 430
320M 2.5 35.0 3600 3.0 41.6 2400 430
320L 2.8 39.9 3600 3.4 47.5 2400 430
320LL 3.3 46.0 3600 4.0 55.7 2400 430
400S 3.7 64.2 3600 4.4 76.4 2400 430
400M 4.3 74.6 3600 5.1 89.1 2400 430
400L 4.8 84.4 3600 5.8 101.0 2400 430
400LL 5.5 95.5 3600 6.5 114.4 2400 430
400XL 6.0 104.7 3600 7.2 125.7 2400 430
400XXL 6.6 115.2 3600 7.9 138.5 2400 430
160WS 0.5 3.4 4500 0.5 3.9 3000 1265
160WM 0.5 3.9 4500 0.6 4.6 3000 1265
160WL 0.6 4.5 4500 0.7 5.2 3000 1265
200WS 0.7 6.4 4500 0.8 7.4 3000 1265
200WM 0.8 7.4 4500 1.0 8.6 3000 1265
200WL 0.9 8.4 4500 1.1 9.9 3000 1265
250WS 1.1 12.1 4500 1.3 14.7 3000 750
250WM 1.3 14.2 4500 1.6 17.2 3000 750
250WL 1.5 16.1 4500 1.8 19.5 3000 750
320WS 2.2 30.8 3600 2.7 37.1 2400 430
320WM 2.6 35.7 3600 3.1 43.1 2400 430
320WL 2.9 40.6 3600 3.5 49.1 2400 430

3.2.1 JIS G 5502 : FCD600 ( Ductile Iron ) JIS B 0905 Class G2.5

< Compound two-stage compressor >

Male rotor Female rotor Test

Model Standard value | Max. speed Standard Max. speed | speed

g g-cm min-1 g g-cm min-1 min-1

1610 low stage S 1.1 7.9 4000 1.2 9.0 2667 1265
high stage L 0.7 2.9 4000 0.8 3.6 2667 1265

Continued on the following page
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Male rotor Female rotor
Test
Standard
Model speed
Standard value | Max. speed value Max. speed
g g-cm min-1 g g-cm min-1 min-1
low stage S 1.0 7.1 4500 1.1 8.0 3000 1265
*1 : Mounted M 1.1 8.3 4500 1.3 9.4 3000 1265
610 on speed-up L 1.3 9.5 4500 1.5 10.9 3000 1265
161
gear L™ 1.3 9.6 4500 1.5 10.9 3000 1265
S 0.6 3.2 4500 0.7 4.0 3000 1265
high stage
L 0.8 4.3 4500 1.0 5.4 3000 1265
S 1.7 15.3 4000 2.0 18.3 2667 1265
low stage M 2.0 17.9 4000 2.4 21.5 2667 1265
L 2.3 20.5 4000 2.7 24.6 2667 1265
2016
S 1.0 7.6 4000 1.3 9.4 2667 1265
high stage M 1.2 8.9 4000 1.5 11.0 2667 1265
L 1.4 10.2 4000 1.7 12.6 2667 1265
S 3.0 32.8 3600 3.6 39.7 2400 750
low stage M 3.5 38.5 3600 4.2 46.7 2400 750
L 4.0 44.0 3600 4.8 53.3 2400 750
2520 S 1.9 16.9 3600 2.3 20.7 2400 1265
M 2.2 19.9 3600 2.7 24.3 2400 1265
high stage
L 2.5 22.7 3600 3.1 27.7 2400 1265
WS 1.9 17.3 3600 2.3 20.9 2400 1265
4.7 66.3 3600 5.8 80.6 2400 430
M 5.5 77.5 3600 6.7 94.3 2400 430
low stage
L 6.3 88.6 3600 7.7 | 107.8 2400 430
LL 7.2 100.9 3600 8.8 122.8 2400 430
2.9 31.6 3600 3.5 38.9 2400 750
3225
M 3.4 37.4 3600 4.2 45.9 2400 750
3.9 42.9 3600 4.8 52.6 2400 750
high stage
WS 3.0 32.5 3600 3.7 40.8 2400 750
WM 3.5 38.3 3600 4.4 47.9 2400 750
WL 4.0 43.7 3600 5.0 54.5 2400 750

Continued on the following page
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Male rotor Female rotor Test
Model Standard value | Max. speed Standard Max. speed | speed
g g-cm min-1 g g-cm min-1 min-1
S 8.1 142.4 3600 9.9 |173.2 2400 430
M 9.5 166.0 3600 11.5 | 201.9 2400 430
low stage L 10.8 | 188.2 3600 13.1 | 228.9 2400 430
LL 12.2 213.2 3600 14.8 | 259.4 2400 430
XL 13.4 | 234.1 3600 16.3 | 284.9 2400 430
S 4.7 65.2 3600 5.8 | 80.6 2400 430
4032 5.5 76.4 3600 6.7 | 94.3 2400 430
L 6.2 87.5 3600 7.7 |107.8 2400 430
high stage LL 7.2 101.5 3600 9.0 |126.3 2400 430
WS 4.8 66.9 3600 6.0 | 84.2 2400 430
WM 5.6 78.1 3600 7.0 | 97.8 2400 430
WL 6.4 89.1 3600 7.9 |111.3 2400 430

3.2.2 JIS G 5502 : FCD600 ( Ductile Iron ) JIS B 0905 Class G1.0

< Compound two-stage compressor >

Male rotor Female rotor Test

Model Standard value | Max. speed Standard Max. speed | speed

g g-cm min-1 g g-cm min-1 min-1

1610 low stage S 0.4 3.1 4000 0.5 3.6 2667 1265
low stage S 0.4 2.8 4500 0.4 3.2 3000 1265

1612 *1 : Mounted M 0.5 3.3 4500 0.5 3.8 3000 1265
on speed-up L 0.5 3.8 4500 0.6 4.3 3000 1265

gear L™ 0.5 3.9 4500 0.6 | 4.3 3000 1265

S 0.7 6.1 4000 0.8 7.3 2667 1265

low stage M 0.8 7.2 4000 1.0 8.6 2667 1265

016 L 0.9 8.2 4000 1.1 9.9 2667 1265
S 0.4 3.0 4000 0.5 3.8 2667 1265

high stage M 0.5 3.6 4000 0.6 4.4 2667 1265

L 0.6 4.1 4000 0.7 5.1 2667 1265

Continued on the following page
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Male rotor Female rotor Test
Model Standard value | Max. speed Standard Max. speed | speed
g g-cm min-1 g g-cm min-1 min-1

S 1.2 13.1 3600 1.4 15.9 2400 750

low stage M 1.4 15.4 3600 1.7 18.7 2400 750
L 1.6 17.6 3600 1.9 21.3 2400 750

2520 S 0.8 6.8 3600 0.9 8.3 2400 1265
high stage M 0.9 7.9 3600 1.1 9.7 2400 1265
L 1.0 9.1 3600 1.2 11.1 2400 1265

WS 0.8 6.9 3600 0.9 8.4 2400 1265

S 1.9 26.5 3600 2.3 32.3 2400 430

low stage 2.2 31.0 3600 2.7 37.7 2400 430
L 2.5 35.4 3600 3.1 43.1 2400 430

LL 2.9 40.4 3600 3.5 | 49.1 2400 430

3925 S 1.2 12.7 3600 1.4 15.6 2400 750
1.4 15.0 3600 1.7 18.4 2400 750

high stage L 1.6 17.1 3600 1.9 21.0 2400 750
WS 1.2 13.0 3600 1.5 16.3 2400 750

WM 1.4 15.3 3600 1.7 19.2 2400 750

WL 1.6 17.5 3600 2.0 21.8 2400 750

S 3.3 57.0 3600 4.0 69.3 2400 430

3.8 66.4 3600 4.6 | 80.8 2400 430

low stage L 4.3 75.3 3600 5.2 | 91.6 2400 430
LL 4.9 85.3 3600 5.9 |103.8 2400 430

XL 5.4 93.7 3600 6.5 | 114.0 2400 430

4032 S 1.9 26.1 3600 2.3 32.3 2400 430
2.2 30.6 3600 2.7 37.7 2400 430

L 2.5 35.0 3600 3.1 43.1 2400 430

high stage LL 2.9 40.6 3600 3.6 50.5 2400 430
WS 1.9 26.7 3600 2.4 33.7 2400 430

WM 2.2 31.2 3600 2.8 39.1 2400 430

WL 2.5 35.6 3600 3.2 | 44.5 2400 430

- 10 -
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3.2.3 JIS G 3221 : SFCM930S, SFCM740S ( Forged steel ) JIS B 0905 Class G2.5

< Compound two-stage compressor >

Male rotor Female rotor Test
Model Standard value | Max. speed Standard Max. speed | speed
g g-cm min-1 g g-cm min-1 min-1
1610 low stage S 1.2 8.7 4000 1.4 9.9 2667 1265
high stage L 0.7 3.2 4000 0.9 3.9 2667 1265
low stage S 1.1 7.8 4500 1.2 8.8 3000 1265
*1 : Mounted M 1.3 9.2 4500 1.4 10.4 3000 1265
1612 on speed-up L 1.4 10.5 4500 1.6 12.0 3000 1265
gear L™ 1.5 10.6 4500 1.6 | 12.0 3000 1265
high stage S 0.6 3.6 4500 0.8 4.4 3000 1265
L 0.9 4.8 4500 1.1 5.9 3000 1265
S 1.9 16.9 4000 2.2 | 20.2 2667 1265
low stage M 2.2 19.8 4000 2.6 | 23.8 2667 1265
2016 L 2.5 22.6 4000 3.0 27.2 2667 1265
S 1.1 8.4 4000 1.4 10.4 2667 1265
high stage M 1.3 9.8 4000 1.7 12.2 2667 1265
L 1.5 11.3 4000 1.9 13.9 2667 1265
S 3.3 36.1 3600 4.0 | 43.7 2400 750
low stage M 3.9 42.5 3600 4.7 | 51.5 2400 750
L 4.4 48.5 3600 5.3 58.8 2400 750
2520 S 2.1 18.7 3600 2.5 22.9 2400 1265
high stage M 2.4 21.9 3600 3.0 26.8 2400 1265
L 2.8 25.0 3600 3.4 | 30.6 2400 1265
WS 2.1 19.1 3600 26 | 23.1 2400 1265
S 5.2 73.2 3600 6.4 | 88.9 2400 430
low stage 6.1 85.5 3600 7.4 |104.0 2400 430
L 7.0 97.7 3600 8.5 |118.8 2400 430
LL 8.0 111.3 3600 9.7 |[135.4 2400 430
3925 S 3.2 34.9 3600 3.9 | 42.9 2400 750
3.8 41.3 3600 4.6 | 50.7 2400 750
high stage L 4.3 47.3 3600 5.3 58.0 2400 750
WS 3.3 35.8 3600 4.1 | 45.0 2400 750
WM 3.8 42.2 3600 4.8 | 52.8 2400 750
WL 4.4 48.2 3600 5.5 | 60.1 2400 750

Continued on the following page
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Male rotor Female rotor Test

Model Standard value | Max. speed Standard Max. speed | speed

g g-cm min-1 g g-cm min-1 min-1

S 9.0 157.1 3600 10.9 | 191.0 2400 430

M 10.5 183.1 3600 12.7 | 222.7 2400 430

low stage L 11.9 207.5 3600 14.4 | 252.5 2400 430

LL 13.4 | 235.1 3600 16.3 | 286.1 2400 430

XL 14.8 | 258.2 3600 18.0 | 314.2 2400 430

S 5.1 71.9 3600 6.4 | 88.9 2400 430

4032 6.0 84.3 3600 7.4 |104.0 2400 430
L 6.9 96.5 3600 8.5 |118.8 2400 430

high stage LL 8.0 111.9 3600 10.0 | 139.3 2400 430

WS 5.3 73.7 3600 6.6 | 92.8 2400 430

WM 6.1 86.1 3600 7.7 |107.9 2400 430

WL 7.0 98.3 3600 8.8 |122.7 2400 430

3.2.4 JIS G 3221 : SFCM930S, SFCM740S ( Forged steel ) JIS B 0905 Class G1.0
< Compound two-stage compressor >

Male rotor Female rotor Test
Model Standard value | Max. speed Standard Max. speed | speed
g g-cm min-1 g g-cm min-1 min-1

1610 low stage S 0.5 3.5 4000 0.5 4.0 2667 1265
low stage S 0.4 3.1 4500 0.5 3.5 3000 1265

1612 *1 : Mounted M 0.5 3.7 4500 0.6 4.2 3000 1265
on speed-up L 0.6 4.2 4500 0.7 4.8 3000 1265

gear L™t 0.6 4.3 4500 0.7 4.8 3000 1265

S 0.7 6.7 4000 0.9 8.1 2667 1265

low stage M 0.9 7.9 4000 1.1 9.5 2667 1265

016 L 1.0 9.0 4000 1.2 10.9 2667 1265
S 0.5 3.3 4000 0.6 4.2 2667 1265

high stage M 0.5 3.9 4000 0.7 4.9 2667 1265

L 0.6 4.5 4000 0.8 5.6 2667 1265

S 1.3 14.5 3600 1.6 17.5 2400 750

low stage M 1.5 17.0 3600 1.9 | 20.6 2400 750

L 1.8 19.4 3600 2.1 23.5 2400 750

2520 S 0.8 7.5 3600 1.0 9.1 2400 1265
high stage M 1.0 8.8 3600 1.2 10.7 2400 1265

L 1.1 10.0 3600 1.4 12.2 2400 1265

WS 0.8 7.6 3600 1.0 9.2 2400 1265

- 12 -
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Male rotor Female rotor Test

Model Standard value | Max. speed Standard Max. speed | speed

g g-cm min-1 g g-cm min-1 min-1

S 2.1 29.3 3600 2.5 35.6 2400 430

low stage M 2.4 34.2 3600 3.0 | 41.6 2400 430
L 2.8 39.1 3600 3.4 | 47.5 2400 430

LL 3.2 44.5 3600 3.9 54.2 2400 430

S 1.3 14.0 3600 1.6 17.2 2400 750

3225 1.5 16.5 3600 1.8 20.3 2400 750
high stage L 1.7 18.9 3600 2.1 23.2 2400 750
WS 1.3 14.3 3600 1.6 18.0 2400 750

WM 1.5 16.9 3600 1.9 21.1 2400 750

WL 1.8 19.3 3600 2.2 24.0 2400 750

S 3.6 62.8 3600 4.4 76.4 2400 430

4.2 73.2 3600 5.1 89.1 2400 430

low stage L 4.7 83.0 3600 5.8 | 101.0 2400 430
LL 5.4 94.1 3600 6.5 | 114.4 2400 430

XL 5.9 103.3 3600 7.2 |125.7 2400 430

4032 S 2.1 28.8 3600 2.5 35.6 2400 430
2.4 33.7 3600 3.0 | 41.6 2400 430

L 2.8 38.6 3600 3.4 | 47.5 2400 430

high stage LL 3.2 44.8 3600 4.0 55.7 2400 430
WS 2.1 29.5 3600 2.7 37.1 2400 430

WM 2.5 34.4 3600 3.1 43.1 2400 430

WL 2.8 39.3 3600 3.5 | 49.1 2400 430

4. Records
The test results and judgment are recorded on Appendix-1: MALE/FEMALE ROTOR
BALANCING TEST REPORT.

- 13 -
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Appendix-1 SAMPLE

MYCOM

Item No. - Report No. 0
Serial No. 0

Rotor Balancing Test Report

Model No., Material Test Speed Correction Radius
0 0 0 0

0 X 9550 M 1 Class : G 0
e R R s
2 “10

Allowable Residual

Male Rotor
Female Rotor Weight

MALE ROT

Rotor No. Date '
0 January 0, 1900 i
A B
Unbalanced Value Unbalanced Value
at the Left Side (A) at the Right Side (B)
(g) Angle(®) |Value(g.cm) (g) Angle (°) |Value(g.cm)
Allowable 0 0
Residual Unbalance g B == e
Before Adjustment | 0-000 0 0.0 0.000 0 0.0
After Adjustment - e - i i =

FEMALE ROTOR

Rotor No. Date m I [l ‘] I
0 January 0, 1900 | 1 I NN | I
Al A
C D
Unbalanced Value Unbalanced Value
at the Left Side (C) at the Right Side (D)
(g) Angle(®) |Value(g.em) (a) Angle(°) [Value(g.cm)
Allowable 0 0
Residual Unbalance = - N b
Before Adjustment | 0000 0 0.0 0.000 0 0.0
After Adjustment i iy il = o -

Criteria Judgment : Accepted
SURVEYOR

Checked by :

Approved by :

MAYEKAWA MFG.CO.,LTD. Morivya Plant

- 14 -
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Screw Compressor Standard Inspection Procedures

Document No.scsD-008-02
Hydrostatic Test

Moriya Plant, Mayekawa Mfg. Co., Ltd.

02 2019/06/25 Iisaka Koizumi Katou Review and revised

01 2011/07/01 Sasaki Ikehara Shozu Review and revised

00 06/05/06 Ikehara Amada Koizumi Newly created
Revision Date Created by | confirmed by Approved by Description
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Hydrostatic Test

1. Scope
This procedure defines the hydrostatic test performed at Moriya Plant, by the

Compressor Manufacturing Division.

2, Hydrostatic test
2.1 Test Procedure
After assembling the compressor, it is filled with refrigeration oil.

The hydrostatic test is performed under the conditions shown in Table-1 for 30

minutes.
Table—1
Design pressure 2.6MPaG
Test pressure 3.9MPaG

Note: Two pressure gauges are used.
The test pressure is 1.5 times the design pressure.

The fluid used for the hydrostatic test is lubrication oil VG32 as standard.

3. Acceptance Criteria
The acceptance criterionis a visual inspection to ensure there arenodistortions

and leakages.

4. Records

The test results are recorded in Appendix-1:Hydrostatic & Pneumatic Tests Report.



[Appendix-1] SAMPLE

SCsSD008-02

Hydrostatic & Pneumatic Tests Report

MYCOM

Feport MNo_ {1
Hyvdrostatic & Pneumatic Tests Report
Name of Client
Type of Compressor Screw Compressor
Compressor Model No. 0
Compressor Serial No. 0
TESTRECORD
Design Test Hold
Item Pressure | Pressure | Used Fluid Time/\in) Tested Date Judgment
MPaGc MPaG: i
Hrvdrostatic test 6 39 DIL i Aarch I3, 2012 | Accepted
Pnenmatic Pressure tes 2.6 2.6 Air Ao December 31, 2012 | Accepted
USED PRESSURE GAUGES
Ltem T hﬁ':IGPIH Manufacmurer Class(JIS5) No.
Hydrostatic test ¢ 108 x 50 NAGAND 1.5 e
Poenmatic Pressure test & 100 = 35 NAGAND 1.5 3.4
Note :
MY COA Contral No.
AA-50100
AAF0103
3, AA-35001
4, AA-35002
SURVEYOR
Checked by
Approved by

MAYEEAWAREG. CO.LTD AMoriva Flant
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Screw Compressor Standard Inspection Procedures

Moriya Plant, Mayekawa Mfg. Co., Ltd.

Document No. sSCsSD-009-02
Gas Leak Test

02 2016/11/21 lisaka Sasaki Kawasaki Title changed

01 2011/07/01 Sasaki Ikehara Shozu Review and revised

00 2006/6/5 Ikehara Amada Koizumi Newly created
Revision Date Created by | confirmed by Approved by Description
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Gas Leak Test

1. Scope
This procedure defines the gas leak test performed at Moriya Plant, by the

Compressor Manufacturing Division.

2, Gas Leak Test
2.1 Test procedure
The gas leak test should be performed after the hydrostatic test.
The gas leak test is performed under the conditions shown in Table-1 by submerging

the compressor under water for 30 minutes.

Table-1

Design pressure 2.6MPaG

Test pressure 2.6MPaG

Note: Two pressure gauges are used.
The test pressure is the same as the design pressure.

The gas used for the gas leak test is dry air as standard.

3. Acceptance Criteria
The acceptance criterion is a visual inspection to ensure no air bubbles are
evident.

4. Records
The test results are recorded in Appendix-1l:Hydrostatic & Gas Leak Tests Report.



SAMPLE

Appendix—-1l:Hydrostatic & Gas Leak Tests Report

SCSD-009-02

MYCOM

Report No. 0
Hydrostatic & Gas Leak Test Report
Item No. -
Type of Compressor Screw Compressor
Compressor Model No. 0
Compressor Serial No. 0
TEST RECORD
Design Test Hold
[tem Pressure | Pressure | Used Fluid Time(Min) Tested Date Judgment
MPaG | MPaG !
Hydrostatic test 2.6 3.9 OIL 30 Accepted
Gas Leak test 2.6 2.6 Air 30 Accepted
USED PRESSURE GAUGES
Dia x Max, Pres.
Item MPa.G Manufacturer Class(JIS) No.
Hydrostatic test ¢ 100 x 7.0 NAGANO 1.5 1,2
Gas Leak test ¢ 100 x 5.0 NAGANO 1.5 3,4
Note :
Registration s
No. No. Terms of validity
1 AA-70105 Feb,2017
2] AA-T0107 Feb,2017
3 AA-50005 Oct,2016
4 AA-50006 Oct,2016
SURVEYOR
Checked by
Approved by :
MAYEKAWA MFG. CO,LTD Moriya Plant
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Screw Compressor Standard Inspection Procedures

Document No. SCcsSD-010-10

Performance Test, Mechanical Running Test, Noise and Vibration Test

10 2020/06/16 Sakaguchi Kato Koizumi 400XXL added
09 | 2020/04/28 Saka Koizuni Kato Review and revised [ 6.2.3 Noise item ]
Sakaguchi
08 2017/11/22 Suzukawa Sasaki Kawasaki Review and revised
07 2017/03/30 Suzukawa Sasaki Kawasaki Review and revised
06 2016/05/18 lisaka Sasaki Kawasaki Review and revised
05 2016/01/01 Suzukawa Sasaki Kawasaki Review and revised
04 2015/02/17 Suzukawa Sasaki Kawasaki Review and revised
03 2014/03/01 Suzukawa Sasaki Sakaguchi Review and revised
02 2012/05/01 Suzukawa Sasaki Shozu J series added
01 2011/07/01 Sasaki lkehara Shozu Review and revised
00 06/06/09 Ikehara Amada Koizumi Newly created
Revision Date Created by | confirmed by | Approved by Description
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1. Scope

These procedures apply to the performance test, mechanical running test, vibration
and noise tests of MYCOM screw compressors at the compressor manufacturing division
of Mayekawa’s Moriya plant, using air test equipment. The test fluid should be air.
For equipment required for these tests such as couplings, motors, oil separators,
cooler and measurement equipment, the test benches at the plant are used.

2. Applicable Models

Manufacture
Model Type Remarks
d from
Single stage compressor
* * ~
1 UD/G series 125%U*/*G 1970 (side discharge,
320*U*/*U

downward discharge)

Single stage compressor
2 |SCV series 160V**~250V** 1991 (side discharge,
downward discharge)

Single stage compressor
3 |SCV series 320V** 1998 (side discharge,
downward discharge)

Single stage compressor

4 |VR series 160V*R 1996 (with gear box)
Compound type

5 |two-stage 1610**C~3225**C 1975
compressor series
Compound type

6 |two-stage 4032**C 2001

compressor series

Single stage compressor

: %

7 |UD series 400*UD 2002 (side discharge)

8 J series 170*J, 220J*, 280J%* 2011 Single stage compressor
3. Tests

1) Performance test

* capcacity

* brake horse power
2) Mechanical running test
3) Vibration and noise tests

4. Performance Test

[Capacity]

4.1 Purpose

This test is carried out to determine that the volume flow rate of suction gas at
the inlet of the compressor and the brake horse power meet the criteria.

4.2 Measuring Method/Equipment and Test Conditions

In accordance with the JIS standard Measurement of Fluid Flow by Means of Orifice
Plates, Nozzles And Venturi Tubes (JIS Z 8762:2007), we measure pressures and
temperatures required for calculating the volume rate of flows from @ to 1 shown
in the Figure-1l:Test Equipment and Measurement Points using pressure gauge,
manometer and thermometers. Performance measurement will be done during the
mechanical running test.

-2 -
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The test fluid used for performance test and mechanical running test should be air.
Testing is conducted under standard testing conditions (refer to Table-1).
Motor revolution is controlled by 2950-3000 rpm (2P) or 1450-1500rpm (4P). Gears
and the like are not used to increase the speed of the compressor.
The load operating conditions should be 100%, that is, the slide valve opening should
be 100%.
The standard temperature of compressor lubrication oil should be 30°C to 50°C.
The standard pressure of compressor lubrication oil on the discharge side is 0.2
to 0.3MPaG higher than the discharge pressure. When discharge pressure is 0.7 MPagG,
then (with a tolerance of between 0.2 to 0.3) the standard pressure should be 0.9
to 1.0 MPaG.
Measurement equipment differs according to the test bench required for each
compressor type. Refer to Appendix Table-2: Measurement Equipment List for details
as reference.

Figure-1 : Test Equipment and Measurement Points

atmospheric
pressure

® © : pressure gauge
torque meter )

—— [G00]
I EI=I=1 : thermometer
o 2rpm indication
compre manometer
motor
—>
o - £ cooler Cooling
water
oil separator
Oil pump I| << Cooling
water
atmospheric ><3-Air purge
pressure regulating
® valve
>
To
©f1® /
=E—m Air and oil line
Q§§:=4y —— Airline
—= Qil line

@ : Discharge pressure (MPaG) : Orifice differential pressure (kPa)
@ : Suction pressure (kPaG) |© : Torque (Nm)
® : Suction temperature (C) : Room temperature (C)
@ : Lubrication oil supply pressure | (MPaG) |@ : Atmospheric pressure (hPa )
® : Lubrication oil temperature () @ : Motor revolution (min")
® : Temperature before orifice (c) @ : Discharge temperature (‘C)
(@ : Pressure before orifice (kPaG)

In addition intermediate temperature and intermediate pressure are measured for compound type

compressors.
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Unit : MPaG
Code Classification Suction pressure|Discharge pressure
F @ Vi:l.8 0. 00 0. 30
J L?L Viz:2.0 0. 00 0. 30
K $ Viz:2.2 0. 00 0. 30
L % Vi:2.6 0. 00 0. 30
M ) Vi:3.6 0. 00 0. 50
H ® Vi:5.8 0. 00 0. 70
C Compound type 0. 00 0. 70
B Booster type 0. 00 0. 30
DD |Slide Valve with groove 0. 00 0. 30
Note) Vi design volume ratio
[Table-1:Standard pressure conditions]
4.3. Calculation of the Volume Flow Rate of Suction Gas
Calculate the volume ratio of suction gas flow before orifice (Qa)

(1) below using orifice differential pressure,

from formula

pressure before orifice and

temperature.
Qa =e-a-mn 4 (dtx103) 2 V2-AH X 106XVO X 3600 - (1)

Qa the volume flow rate of suction gas before orifice (m%/h)

IS expansibility factor ( —= )
a flow coefficient (== )
dt Diameter of orifice ( mm )
AH Differential pressure around orifice plate ( MPa )
Vo Gas specific volume before orifice ( m%/kg )

Calculate the volume ratio of flow of suction gas at compressor inlet (Qs) from

formula (2) using gas volume ratio before the orifice and at the suction inlet.

VS
s=— Qa X ———— c e (2
Q Q Vo (2)
Qs the volume flow rate of suction gas at the compressor inlet (m%h)
Qa the volume flow rate of suction gas before orifice ( m%/h)
VS Gas specific volume at compressor inlet ( m3/kg )
VO Gas specific volume before orifice ( m%/kg )

4.3.1 Acceptance Criteria
The volume rate flow of suction gas calculated from the actual values should be

acceptable if it is over 95% of the standard volume flow rate of suction gas. The

standard volume flow rate of suction gas is calculated by the approximate expression

that has been developed based on the test results of numerous compressors over many

years.

4.3.2 Records

The test results are recorded in Appendix-1:
- 4 -

Screw Compressor Test Records.
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[Break Horse Power]
4.4 Measuring Break Horse Power
4.4.1 Purpose
Torque and motor revolutions are measured to calculate the break horse power.

4.4.2. Measurement Method/Equipment and Conditions

Measurement conditions are the same as for the capacity test.

Torque is measured using the torque meter mounted on the rotational axis.
Motor revolutions are measured using a tachometer.

4.4.3. Break horse power is calculated from the formula (3) below using the reading value of the
torque meter.

1 2 r
kW = X X RPM X TRQ + -« +(3)
1000 60
kW break horse power (kW)
RPM motor revolution (min™")
TRQ torque (Nm)

4.4.4. Acceptance Criteria
If the break horse power from above is less than 105% of the standard power value,

it should be acceptable. The standard power value is calculated by the approximate
expression which has been developed based on the test results of numerous compressors
for many years.

4.4.5. Records
The test results are recorded in Appendix-1: Screw Compressor Test Records.
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5. Mechanical Running Test

5.1 Purpose

After compressor operation stabilizes*, perform a two hour running test to check

for faults by measuring the surface temperature of the compressor.
*Stable operation state means the change of lubrication oil temperature is
within 3 degrees in 30minutes while meeting the test conditions stipulated
in paragraph 4.2 and Table-1, 30minutes after start-up.

5.2 Measurement Method/Equipment and Conditions

In 30minutes after start-up when the compressor operation reaches stable state while
maintaining the test conditions stipulated in paragraph 4.2 and Table-1, measure
the surface temperature at each point shown in Figure-2 and Figure-3 and check the
lubrication, vibration, noise and for other abnormalities.

The surface temperature measurement locations are shown in Figures 2 and 3.

Figure 2: Single Stage Compressor

J-l—’ |— L @ : Rotor casing
> @ : Bearing head
O@O @ : Shaft seal
( @ : Oil header (lubrication oil
—| j |_ \r supply temperature)
® ‘ © O

Figure 3: Compound Type Compressor

ﬂ@

=

Low side rotor casing
Low side bearing head
Shaft seal

High side rotor casing

High side bearing head

)
)
®
@
®
©®

: Oil header (lubrication oil supply

temperature)

5.3 Acceptance Criteria
Measurement values that do not exceed the values indicated in Table-2 are accepted.

Single stage compressor Compound type two stage compressor |Allowable value
@ |Rotor casing @ |Low side rotor casing Lubrication oil temperature +35°C
@ | Bearing head @ |Low side bearing head Lubrication oil temperature +35°C
@ | Shaft seal @ |Shaft seal Lubrication oil temperature +20°C
@ |High side rotor casing Lubrication oil temperature +35°C
® |High side bearing head Lubrication oil temperature +35°C

Table 2 Surface Temperature Criteria

5.4 Records
The test results are recorded in Appendix 1l: Screw Compressor Test Records.

-6 =
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6. Vibration and Noise Tests

6.1 Purpose
Noise and vibration tests are carried out during mechanical running test to check

whether the compressor’s noise and vibration are within the standard shipping values

or not.

6.2 Measurement Method
6.2.1 Vibration

The amplitude of vibration is measured with a general purpose vibrometer (frequency

analysis of the vibration is not performed.)

6.2.2 Measurement Method

Measurement points are shown in Figures 4 and Figure 5. Using a magnetic pickup,
amplitudes are measured at each point (V, H, A for single stage compressors and
VL, HL, AL, VH, HH, AH for compound type compressors).

6.2.3 Noise

Noise is measured using a sound level meter as specified in the standard JIS C
1509(2017) Electroacoustics—-Sound level meters—-in accordance with JIS B 8346 (1991)
Fans, blowers and compressors - Determination of A-weighted sound pressure level.
When the difference between the actual measurement and the background noise value
is less than 10 dB, the actual measurement value should be corrected according to

JIS z 8731 (2019) Acoustics -- Description and measurement of environmental noise.

6.2.4 Measurement Method
Noise measurement points are shown as P-point in Figures 4 and 5.

Figure 4

TESTING Single Stage Compressor

MOTOR

Figure 5
TESTING

Compound Type Compressor

6.3 Acceptance Criteria
Compressors with results not exceeding the values shown in Table 1 Noise and

Vibration Shipment Standards for Screw Compressors are accepted.

6.4 Records
The test results are recorded in Appendix-1l: Screw Compressor Test Records.
-7 =



Appendix Table 1
Noise and Vibration Shipment Standards for Screw Compressors

VH

TESTING P || || TESTING
MOTOR fl MOTOR
R [
H HH
Single stage compressor Compound type compressor

(Noise)

Compressor type | Discharge port | Acceptance value Compressor type Discharge port Acceptance value
125SUD L.M.H 84 160VSD L.M.H 84
125LUD L.MH 8 4 16 0VMD L.MH 84
160SUD L.M.H 84 160VLD L.M.H 85
16 OMUD L.M.H 84 200VSD L.M.H 86
16 0LUD L.M.H 85 200VMD L.MH 87
200SUD L.M.H 86 200VLD L.M.H 88
20 0MUD L.M.H 87 250VSD L.M.H 88
200LUD L.MH 88 250VMD L.MH 90
250SUD L.MH 88 250VLD L.MH 90
25 0MUD L.M.H 9 0 250VLLD L.M.H 92
250LUD L.MH 90 320VSD L.MH 95
320SUD L.MH 95 320VMD L.MH 97
32 0MUD L.M.H 97 320VLD L.M.H 9 8
320LUD L.M.H 98 400VSD L.MH 103

320LLUD L.MH 103 4 00VMD L.MH 104
400SUD L.M.H 103 160VSR L.M.H 87
4 0 0MUD L.M.H 104 160VLR L.M.H 88
400LUD L.M.H 105 200VSR L.MH 89
400LLUD L.M.H 106 200VLR L.M.H 91
400XLUD L.M.H 107 250VSR L.M.H 91
400XXLUD L.M.H 108 250VLR L.M.H 93
1610C L.M.H 8 4 X .
1612C LMH 86 Vibration

T612C Znoles Speod — (Frequency range: 10 - 1000 Hz) (half amplitude peak value)
- “poles spee L.M.H 90 Values in gray column are reference values as per AP1619
mcreasing
1612C 4poles LMH 38 Type Measurem | Allowance value for | allowance value

Speed increasing o ent points amplitude for velocity

2016C LMH 8 7 MM (harf amplitude peak mm/s (RMS)
T } value)
2520C L.M.H 9 2 Single v 20 8
3225C LM.H 98 stage
Compresso H 20 8
4025C L.M.H 105 rs
410320 LMH 108 A 20 8
17078 LMH 81 C@?ﬁ‘t’xg‘d v 20 8
170JM LMH 8 4 stage HH 20 8
compresso | A LI 20 3
170]JL L.M.H 8 6 rs VL 20 )
220]S L.M.H 86 HL 20 S
220M L.M.H 86 AL 20 8
220]JL L.M.H 89
280]S L.M.H 88
28 0JM L.M.H 90
28 0]JL L.M.H 92

* This criteria is acceptable for the downward discharge type compressors.

AL ERT



Appendix Table 2

Measurement Equipment List

*This list is only for reference. Actual instruments differ depending on test benches.

Registration

Name Use place No Type Term of validity
Pressure Before PM12-231 (0~
Orifice AATI007 1 14 6kPa) May, 2014
U tube Suction Pressure AA11008 '134'\";5;23;1 (0~ May, 2014
manometer -OK-a
Differential Pressur PM12-231 (0~
Across Orifice A11009 14.6kPa) May, 2
U3/8& 15Qmm x
i A
Bourdon tube Discharge Pre , 1
pressure gauge Oil Pressu
2 P
Aneroid
atmospheric Atmospheric Pressure AA-AK002 930~1070hPa March, 2012
meter
Strain gauge type | o - ing Torque AATQO08 | TMNR-5KNM Aug., 2011
torque meter
Rotating meter AAPRO003 HT-4200 Oct., 2011
Suction Temperature | On48 Jan., 2012
Discharge
Bar type Temperature On50 Aleohol Jan., 2012
temperature
thermometer Temperature Before auge
Orifice on70 gaug Jan., 2012
Oil Temperature On54 Jan., 2012
Noise meter AA-SNO004 NL-26 March, 2014
Vibration meter AA-SDO004 VM-83 July, 2013
Bar tvoe Rotor casing On17 Alcohol Jan., 2012
thern):gmeter Bearing head On67 temperature Jan., 2012
Shaft seal On51 gauge Jan., 2012
6300V x 2100KW
Motors No.7 % 2P x 4000rpm

Instruments above are regularly calibrated according to the company rules.




SAMPLE
[Appendix 1 : Screw Compressor Test Records 1/3]

MYCOM

Screw Compressor Te
Ttem Mo, ;=

Feport Mo 0

st Record

Diate : Jaouary 0, 1900

hlodel

Serial No,

Tezt flurd
Orifice No.
Time

Inzpection items

Revolution
Funning Torgue 0.0 Nem
Foom Temperature 0.0 T
Atmeospheric Pressure L1} hPa.
Dizcharge Preszure 0,00 APa.G
Suction Preszure e AR N

R 0.00 jkPa .00 EPa
Prezzure Before Orifice I B0 ki

B{ 0.00 )EPa .00 EPa
Prezzure Differsnce at L{ 0.00 )jkPa
Orifice E{ 0.00 EPa 0.00 EPa
il Prezzure .00 MPa.Gc
Suction Temperature 0.0 1
Temperature Before Orifice .0 g B
(0l Temperature .0 T
Dizcharge Temperature .0 T
Noize 0.0 dB(A)
Background Noiza 0.0 dB (A
TEST RESULTS;
Temp. of Botor Cazing 0.0 o ®
Temp, of Bearinz Head 0.0 i E
Temp. of Shaft Seal 0.0 T

V 0 Jum
Test of Vibration H LI} jm
A 0 [Thias

Approved by @

Checked by

MAYEREAWAMFPG.CO.LTD. Maoriya Plant




SAMPLE
Appendix 1 : Screw Compressor Test Records 2/3]

MYCOM

Report Mo 0

Screw Compressor Test Results

SUREVEYOR

CENERAL INFOBRMATION;
Ttem N, T -
Aodel : 0
Sertal Mo, : 0
Date of Test 1 January O, 1900
Tezted ar 1 MAYERAWADMFG, COLTD. MOBRIYA PLANT

1004, Tatzuzawa Monya-City, Iharald-Pref., 2020118, Japan

PERFOBRMANCE TEST ;
STANDAED ALCTT Judement CRITERIA
Capacity (m k)t LD 10 { 2000 %) Accepted 95%% and more
Brake Kilowatiz (BEW) 3.0 4.0 { 1333 %) Accepted 105% or les:

MECHANICAT RUNNING TEST:  ALTOWARLE

ALANTARITTAL ACTUAT Judsment
Temp. of Botor Casing t 5.0 = .0 ‘] Accepted
Temp. of Bearnng Head : 350 = 0.0 o Accepted
Teamp. of Shaft Seal ; 0.0 = 0.0 Accepted

VIBEATION AND NOISE TESTS ; AILLOWABLE

RANTRTAL ACTUAL Judgment
Noize : 92 = 0.0 dB(A) Accepted
Vibration vV : || = 0 {111 Accepted
{Fremuiency range @ 00 - JHHR)
H : 0 = L] Len Accepted
A 3 0 = 0 o Accepted
Approved by : Checked by

MAYERAWAMPCG.COLTD. Moriys Plant
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Screw Compressor Standard Inspection Procedures

Document No. sSCSD-016-02
Appearance and Dimensional Test

Moriya Plant, Mayekawa Mfg. Co., Ltd.

(Shipment Check)

02 2021/06/02 Sakaguchi Kato Koizumi Review

01 2011/07/01 Sasaki lkehara Shozu Review and revised

00 03/21/00 Takanami Koyanagi Koizumi Newly created
Revision Date Created by confirmed by | Approved by Description
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Appearance and Dimensional Test

1. Scope
This procedure applies to the appearance and dimensional test after mounting an

indicator prior to paining.

2. Appearance and Dimensional Test
Based on an external inspection of the compressor dimensions, there must be no
defects in the appearance and the compressor appearance must conform to the

customer’s authorized drawing.
Based on the customer’s authorized drawing, measure each dimension and record

them on the Screw Compressor Outer Dimensions report.

The following dimensions are measured:

<Single stage compressor>

— A Vv AN

/]
o

&

I A

3. Acceptance Criteria
There must be no defects in appearance and the compressor appearance must conform

to the customer’s authorized drawing.
The compressor must meet the dimensional tolerance defined in the Screw Compressor

Outer Dimensions report.

4. Records
The test results are recorded on the Screw Compressor Outer Dimensions report.



SAMPLE

SCSD-016-02

Screw compressor outer dimensions report

MYCOM

Outer dimensions report

* General information ;

Item No.

Report No.

Type of compressor : Screw compressor

Model

Serial No.

Inspection date

Inspection items

Plant location : MAYEKAWA MFG. CO.,LTD.

MORIYA PLANT

2000, Tatsuzawa Moriya-city,
Ibaraki-pref., 302-0118, Japan

SURVEYOR

=
e
| "M
Standard Actual Result
A 2613.0 +11.0
B 1290.0 +8.0
C 880.0 +2.5
D 1401.0 +2.5
E 1050.0 +8.0
F 110.0 +0.011
Judgment : Accepted
Approved by : Checked by :

MAYEKAWA MFG,CO.,LTD. MoriyaPlant
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Screw Compressor Standard Inspection Procedures

Document No. SCSD-017-04
Painting Check

Moriya plant, Mayekawa Mfg. Co., Ltd.

05 2020/10/06 T.Sakguchi Kato Koizumi Review and revised

04 2015/6/1 Suzukawa Sasaki Kawasaki Review and revised

03 2014/11/25 Suzukawa Sasaki Kawasaki Review and revised

02 2014/07/30 Suzukawa Sasaki Kawasaki Review and revised

01 2003/08/21 K.NISHIYAMA T.SAKA A.KOIZUMI REVIEW

00 2000/03/21 TAKAHASHI KOYANAGI KOIZUMI Original
Revision Date Created by confirmed by Approved by Description
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PAINTING CHECK

1. Scope
This specification shall be applied for the MYCOM bare shaft compressor.

2. Painting System

2.1 Surface Preparation

The surface shall be clean up by applying warm water of 55-60 degC(131-140
degF), after assembly of the compressor.

2.2 Primer Coat

Brand Name of the Material : Rock Hold (epoxy-based)
Manufacturer : Rock Paint Co.
Reference Color Code/No. : 051-9500 IB-1852 N-5
Painting Mode : Spray

Number of Coat 1

Dry Film Thickness : 20 thru 40 pm

2.3 Top Finish Coat

Brand Name of the Material : Hi Rock DX (urethane-based)
Manufacturer : Rock Paint Co.

Reference Color Code/No. : 073-9080 IB-1858 N-7
Painting Mode : Spray

Number of Coat 1

Dry Film Thickness : 30 thru 50 um

Page 2



SCSD-017-04

3. Painting Process

The painting work should be done after assembly of the compressor. The painting

process should be as follows:

Surface Preparation

4

Primer Coat

4

Top Finish Coat

4

Touch-up Coat (If
Necessary)

4

Visual Painting Check for:

1.

o U W N

Uniformity of Coating

Sags and Run

Non-unpainted Surfaces

No Primer Exposed in any Area

Foreign Metal Embedded in Paint and for Spots
Damage of Top Coat

The time difference between each process is a minimum of 12 hours.

4. Quality control and Other Instructions

Careful attention shall be taken for the following items.

4.1 Surface

Each coat of paint shall be in a proper state of cure or dryness before

application of the next coat.

4.2 Items Not Painted
The listed items below are not painted:

a. Rotor shaft

b. Compressor nametag plate
c. Capacity indicator

d. Other if specified

4.3 Dry Film Thickness (um)

The dry film thickness shall be measured at 3 points for each coat by an

electro-magnetic thickness gauge. The measurement results are recorded on the
DRY FILM THICKNESS MEASUREMENT REPORT.

Page 3



Dry Film Thickness Measurement Report Sample

MYCOM

SCSD-017-04

Bapart Mo, O

DRY FILM THICKNESS MEASUREMENT REPORT

Ttem Mo, -
Tvpe of Compreszor Serew Compressor
Compreszsor Model No. | 0
Compressor Serial No, | 0
1. PEINMER CiOAT:
DEY THICENESS (gm) VISUAL
LW 20 g CHECK
DATE COLOE A H i
i L PRIMEE = = =
March 12 2012 EROWHN =4 X 56 Agcepied
I TOF FINISH COAT:
DEY THICENESS (pm) VISTAL
Loy V0 o) CHFCE
DATE COLOE A E C
hfarch 12, 2402 BT =4 56 5 Arcepied
Mezroring insirument:  Eleciro-masnetic pange

Model: SDAL-pico/SANEHO

SUEYEYOR

Checked by :

Appreved by :

Page 4
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MYCOM SCREW COMPRESSOR STANDARD DOCUMENT

DOCUMENT No. : SCSD-018-01

SHIPMENT CHECK

MAYEKAWA MFG. CO., LTD.
MORIYA FACTORY IN JAPAN

01 2017/8/21 SUZUKAWA SASAKI KAWASAKI REVIEW & REVISED
00 03/21/2000 TAKAHASHI KOYANAGI KOIZUMI Original
Rev Date Execution Check Approve Description

Page 1
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SHIPMENT CHECK

1. Confirmation of Opening Protection: YES NO
—-Any openings to the atmosphere shall be sealed with a gasket [:] [:]
and blind flange

-All drain, threaded connections and vent valves to be plugged. [:] [:]
2. Confirmation of Name Tag. Plate: Model No.:

-Model Number and Serial Number to be correct as per order

Serial No.:

3. Confirmation of Rust Prevention:
-Compressor shaft surface to be protected with anti-corrosive [:] [:]
coating

4. Confirmation of Pressurizing:
-Compressor to be pressurized with 0.15MPa of dry nitrogen [:] [:]
against entry of air

5. Confirmation of Special Tool Box:
-Make sure the tool box selected is proper tool box for the [:] [:]
particular compressor model

6. Confirmation of Crating:
-Compressor to be wrapped with plastic sheets for protection
from water

[]
[]

—Compressor to be fastened to base of wooden crate and the crate
to be checked for damage

[]
[]

7. Confirmation of shipping Markings

-Packing Number: C/S

-Ship To:

-MYCOM Standard Shipping Mark: <j@§§§>>

Checked By : Date

Page 2



Gachsaran Polymer Industries Company

(C | _ HDPE Plant EIED
] _,:dﬁ_c"!%;?;:f‘
e —fm- I:: Inspection And Test Plan (ITP) for & RHINE
e Refrigerator Package QSO
Rev.
Document Number: VD-GPIC-MA-3029-3029-0003 ev Page 1 of 8
PO No.: GPIC-PT-MA-P0-000-3029 00

Inspection And Test Plan (ITP) for Refrigerator

Package

Code1 No Comment/ Approved
(Applicable Only for “FOR REVIEW” and “For Approval” Documents)
No comment and the document are released for Manufacturing.

Code2 O No Comment/ Approved with Note(s)
Vendor/Sub-Contractor shall correct, revise and resubmit the document. The document is released for
Manufacturing if changes incorporated.

Code3 [ |

Commented
Vendor/Sub-Contractor shall correct, revise and resubmit the document by the date specified. The document
shall be revised under the Status of “R: Revised Issue”. All corrected documents shall be resubmitted before
starting the Manufacturing Process.

O

Not Accepted (Rejected )
Vendor/Sub-Contractor shall re-work / re-design / re-specify the contents of the document according to
Code 4 the comments / reasons for rejection.
All corrected documents shall be resubmitted before starting the manufacturing. Vendor/Sub-Contractor
shall not proceed with subsequent works of Material Supply or Manufacturing until receiving Code1/Code2
or No Code from PURCHASER. Vendor/Sub-Contractor shall resubmit the document with the same
revision within 6 working days after receiving comments.

No Code

No code O ( Applicable Only for “For Information” Documents and “As Built DWGs”)
Document has been submitted for PURCHASER's Information (FI). Consistency, completeness and
correctness of document content is in Vendor/Sub-Contractor's responsibility.

mutual agreement in writing.

Above checking results by EIED shall in no way relieve Vendor of any liability, obligation and responsibility out of the purchase order and the

<

Date: 17.Feb, 2025
Dept.: MA
Signature: F.Hamooni

Please provide ITP according to attached sample ITP

| [Vendor Reply: This is MYCOM's template for ITP which is being
used for all MYCOM projects worldwide as well our previous
projects in Iran.
| IEIED and we don't recommend to use an ITP for another company
which does not apply to our quality control requirements

e.g. ITP of Soroush Mahestan HDPE project with

AM

Rev. DATE

PURPOSE OF ISSUE | PREPARED | CHECKED

APPROVED

This document is the sole property of GPIC and all information contained herein may neither be reproduced, used, disclosed, transmitted
nor in any way made public without permission of the OWNER.
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Text Box
Vendor Reply: This is MYCOM's template for ITP which is being used for all MYCOM projects worldwide as well our previous projects in Iran. e.g. ITP of Soroush Mahestan HDPE project with EIED and we don't recommend to use an ITP for another company which does not apply to our quality control requirements
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Page 2 of 8

Revision Index

Page [Rev.00[Rev.01

Rev. 02 [ Rev. 03 [ Rev. 04 Page [ Rev00 |Rev.01

Rev. 02

Rev. 03

Rev. 04

R I IR A o A T e

ok Beol BN I Be N Ol B B H B

[uny
o

[uny
[uy

[uny
N

[uny
w

—_
S

[uny
o1

[uny
o)

ITP will be finalized in PIM

[uny
~

I | 1
Vendor Reply: Noted.

[y
co

[uny
NeJ

N
(e}

[\
=

N
N

N
w

N
-~

N
o

N
o)}

[\
~

N
[oe]

N
O

w
o

This document is the sole property of GPIC and all information contained herein may neither be reproduced, used, disclosed, transmitted
nor in any way made public without permission of the OWNER.
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SHEET: 3 OF 8

2 Coseos Gachsaran Polymer Industries Company 0
R N HDPE Plant DATE: 21.Jan.2025
P.O. No: GPIC-PT-MA-P0-000-3029 Inspection And Test Plan (ITP) for Refrigerator Package REV.: 00
P.O. Title: Refrigeration Unit Package VENDOR DOC. NO.: VD-GPIC-MA-3029-3029-0003 @ RHIN= BY : MO

ITEM NO(S).: PK6101

SCOPE

This Inspection and Test plan covers all activtiies that will be carrived out in design and farbrication of equipment.

1) (H)= INSPECTION NOTIFICATION will be issued by manufacturer and inspection shall be performed at presence of notified party. Next farbication stage is subject to acceptance of inspection. Vendor must notify parties (see inspection activtiy) of the defidcated

inspection activity at least fifteen (15) days in advance.

2) (SW)=10% OF TYPE/LOT WITNESSED. Action performed only on a certain number of pieces.

3) (W)=WITNESSING. The Supplier shall inform the NOTIFLED. te of the activity and the NOTIFIED PARTY reserves the right to witness the test. If the test is conducted at the notified date, the Supplier may proceed with the subsequent
2 LEGEND OF THE TECHNICAL phase, even if the NOTIFIED did not witness the test. MC:PIDMCO
SURVEILLANCE Vendor Replv: NOTED
4) (R/A)=REVIEW OF TECHNICAL DOCUMMEFOF endor reply: * |ONSTRUCTION. The technical documents shall be reviewed and approved before the commencement of construction
5) (R )=REVIEW OF DOCUMENTS. Materials certificates, statement of compliance and reports of inspection and tests conducted by the Supplier shall be revised to assess their conformance with the requirements specified in the Code and Standards,
Specifications and/or Purchase Order
6) (D) = Vendor Inspection / {Add:OWNER/MC ‘
3 Abbreviations O= Owner (GPIC) £ C= Contractor (EIED) V= Vendor (HSE/RHINE) SV = Sub Vendor TPI = Third Party Inspection on behalf of owner /\//endor Reply: NOTED. ‘
INSPECTION ACTIVITY
Item No. Inspection Description References / Specifications / Codes Verifying Document Acceptance Criteria SUB-VENDOR 4 REMARKS REV
VENDOR (V) EIED(C) /O{TPI
(SV)
A PROJECT PREPARATION
A1 PRE INSPECTION MEETING D D H R 0
BASIC DESIGN n
A2 DRAFT DOCUMENT LIST . H H R/A R
P&ID , LAY-OUT /—shall be attached to | [Vendor Reply: Noted. _
this ITP - Compressor Test Procedure will be
A3 KICK-OFF MEETING added to Next Revision (Rev.01). D H H {Vendor Reply 04-03-2025:
CUSTOMER DETAILLED DESIGN - Compressor and Oil Pump motor NOTED.
PREPARE FINAL DESIGN Test Procedure will be added to rev.02
A4 DOCUMENTS FOR APPROVAL of the document after receipt from H H R/A R
Motor Supplier.
VENDOR DESIGN DOCUMENTS - Oil Pump test procedure will be
A5 REVIEW / / / added to Rev.02 of the document. H H RIA R As per VPIS
B MATERIAL SELECTION / SUBCONTRACTOR ORDERING / [ ]
ALL ITEMS SUITABLE FOR AMBIENT TEMPERATURE / OUTDOO MATERIAL SUPPLY
BO GENERAL D D - -
ALL ITEMS TO BE CONFORM ZONE 2 GROUP IIB T3 FABRICATION SCHEDULE
QA/QC
l/ TEST REPORT :
- Noise test
COMPRESSOR- MAYEKAWA DETAILS AS PER COMPRESSOR QUALITY PLAN - Vibration test
B1 (MYCOM) FACTORY - Perfromance test MATERIAL D D 2 .
- Running test CERTIFICATES
- Hydro test
MYCOM STANDARD Procedures
AS PER MANUFACTURER'S TEST PROCEDURES v TEST REPORT ( Manuf. Std )
B2  |MAIN MOTOR HAZARDUS AREA CERTIFICATES - Unwitenssed routine test report D D R R
OIL PUMP- MAYEKAWA FACTORY MYCOM MANUFACTURER STANDARD Test Procedure \1,
TEST REPORT incl; MATERIAL
’ ERTIFICATE
B3 Hydro test result and performance test result c c S D R R R
OIL PUMP MOTOR MANUFACTURER STANDARD TEST REPORT ( Manuf. Std )
B4 HAZARDOUS AREA CERTIFICATE - Unwitenssed routine test report D R R R
API1671 with Deviation (Flexible disc type coupling) SUITABLE FOR MATERIAL
B5 MAIN COUPLING HAZARDOUS AREA CERTIFICATES D R R R
NOTE : CERTIFIED COMPLETE: ENDORSEMENTS:
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- Oil Pump test procedure will be added to Rev.02 of the document.

NoteBook
Text Box
Vendor Reply 04-03-2025: NOTED.

NoteBook
Text Box
Vendor Reply: NOTED.

NoteBook
Text Box
Vendor Reply: NOTED.


Gachsaran Polymer Industries Company SHEET: 4 OF 8

PN\

HDPE Plant DATE: 21.Jan.2025
P.O. No: GPIC-PT-MA-PO-000-3029 Inspection And Test Plan (ITP) for Refrigerator Package - REV.: 00
P.0. Title: Refrigeration Unit Package VENDOR DOC. NO.: VD-GPIC-MA-3029-3029-0003 RHIN= sv:mo

ITEM NO(S).: PK6101

SCOPE

This Inspection and Test plan covers all activtiies that will be carrived out in design and farbrication of equipment.

LEGEND OF THE TECHNICAL
SURVEILLANCE

1) (H)= INSPECTION NOTIFICATION will be issued by manufacturer and inspection shall be performed at presence of notified party. Next farbication stage is subject to acceptance of inspection. Vendor must notify parties (see
inspection activtiy) of the defidcated inspection activity at least fifteen (15) days in advance.

2) (SW)=10% OF TYPE/LOT WITNESSED. Action performed only on a certain number of pieces.

3) (W)=WITNESSING. The Supplier shall inform the NOTIFIED PARTY of the date of the activity and the NOTIFIED PARTY reserves the right to witness the test. If the test is conducted at the notified date, the Supplier may
proceed with the subsequent phase, even if the NOTIFIED did not witness the test.

4) (R/A)=REVIEW OF TECHNICAL DOCUMENTS BEFORE COMMENCEMENT OF CONSTRUCTION. The technical documents shall be reviewed and approved before the commencement of construction

5) (R )=REVIEW OF DOCUMENTS. Materials certificates, statement of compliance and reports of inspection and tests conducted by the Supplier shall be revised to assess their conformance with the requirements specified in the Code
and Standards, Specifications and/or Purchase Order.

6) (D) = Vendor Inspection

Abbreviations

O= Owner (GPIC) C= Contractor (EIED) V= Vendor (HSE/RHINE) SV = Sub Vendor TPI = Third Party Inspection on behalf of owner

Item No.

Inspection Description

INSPECTION ACTIVITY

References / Specifications / Codes Verifying Document Acceptance Criteria REMARKS REV

SUB-VENDOR (SV) |VENDOR (V) | EIED(C) OITPI

B MAT

ERIAL SELECTION / SUBCONTRACTOR

ORDERING (CONTINUE)

B6

RECEIVER

1) MATERIAL CERTIFICATES

3.1 FOR PRESSURE RETAINING PARTS
2.2 WELD FILLER AND NON PRESSURE
RETAINING PARTS

WPS/PQR — WELDER QUALIFICATIONS
WELDING CHECK

NDE REPORTS

CLEANLINESS TREATMENT

RT REQUIREMENT FULL (on pressure
retaining parts)

PAINTING INSPECTION

ASME VIII DIV 1 (U-STAMP NOT
REQUIRED) (Welding_Standard)

VD-GPIC-MA-3029-3029-0024 H H R R

DIMENSIONAL CHECK H H w W

HYDROSTATIC TEST H H H H

OIL SEPARATOR (WITH COALESCERS)

1) MATERIAL CERTIFICATES

3.1 FOR PRESSURE RETAINING PARTS
2.2 WELD FILLER AND NON PRESSURE
RETAINING PARTS

WPS/PQR - WELDER QUALIFICATIONS
WELDING CHECK

NDE REPORTS

CLEANLINESS TREATMENT

RT REQUIREMENT FULL (on pressure
retaining parts)

DIMENSIONAL CHECK

HYDROSTATIC TEST

PAINTING INSPECTION

ASME VIII DIV 1 (U-STAMP NOT REQUIRED) VD-GPIC-MA-3029-3029-0024 H W R R

OIL FILTER

1) MATERIAL CERTIFICATES

3.1 FOR PRESSURE RETAINING PARTS
NDE REPORTS

CLEANLINESS TREATMENT

INTERNAL INSPECTION (Visual Examination)
VISUAL CHECK

DIMENSIONAL CHECK

HYDROSTATIC TEST

PAINTING INSPECTION

ASME VIII DIV 1 (U-STAMP NOT REQUIRED) VD-GPIC-MA-3029-3029-0024 H H R R

MATERIAL CERTIFICATES

3.1 FOR PRESSURE RETAINING PARTS
2.2 WELD FILLER AND NON PRESSURE
RETAINING PARTS
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HDPE Plant

SHEET: 5 OF 8

DATE: 21.Jan.2025

P.O.No: G

PIC-PT-MA-PO-000-3029

Inspection And Test Plan (ITP) for Refrigerator Package

P.O. Title:

Refrigeration Unit Package

VENDOR DOC. NO.: VD-GPIC-MA-3029-3029-0003

0QSC

G R O U P

RHIN=

REV.: 00

BY : MO

ITEM NO(S).: PK6101

SCOPE

This Inspection and Test plan covers all activtiies that will be carrived out in design and farbrication of equipment.

LEGEND OF THE TECHNICAL

1) (H)= INSPECTION NOTIFICATION will be issued by manufacturer and inspection shall be performed at presence of notified party. Next farbication stage is subject to acceptance of inspection. Vendor must notify parties (see
inspection activtiy) of the defidcated inspection activity at least fifteen (15) days in advance.

2) (SW)=10% OF TYPE/LOT WITNESSED. Action performed only on a certain number of pieces.

3) (W)=WITNESSING. The Supplier shall inform the NOTIFIED PARTY of the date of the activity and the NOTIFIED PARTY reserves the right to witness the test. If the test is conducted at the notified date, the Supplier may

2 SURVEILLANCE proceed with the subsequent phase, even if the NOTIFIED did not witness the test.
4) (R/A)=REVIEW OF TECHNICAL DOCUMENTS BEFORE COMMENCEMENT OF CONSTRUCTION. The technical documents shall be reviewed and approved before the commencement of construction
5) (R )=REVIEW OF DOCUMENTS. Materials certificates, statement of compliance and reports of inspection and tests conducted by the Supplier shall be revised to assess their conformance with the requirements specified in the Code
and Standards, Specifications and/or Purchase Order.
6) (D) = Vendor Inspection
3 Abbreviations O= Owner (GPIC) C= Contractor (EIED) V= Vendor (HSE/RHINE) SV = Sub Vendor TPI = Third Party Inspection on behalf of owner
INSPECTION ACTIVITY
Item No. Inspection Description References / Specifications / Codes Verifying Document Acceptance Criteria REMARKS REV
SUB-VENDOR (SV) VENDOR (V) EIED(C) O/TPI
B MATERIAL SELECTION / SUBCONTRACTOR ORDERING (CONTINUE)
:IEégNES(é)ﬁéAé\IRGERS WPS/PQR — WELDER QUALIFICATIONS
57 2 OIL COOLER ASME VIII DIV 1 (U-STAMP NOT REQUIRED) |WELDING CHECK VD-GPIC-MA-3029-3029-0027
3 ECONOMIZER TEMA NDE REPORTS
4' CHILLER (EVAPORATOR) CLEANLINESS TREATMENT H H R R
' RT REQUIREMENT FULL (on pressure
retaining parts)
PAINTING INSPECTION
DIMENSIONAL CHECK w
HYDROSTATIC TEST H H H
ACC. Vendor
DATASHEET/DRAWING
. [5)
MANUFACTURER STANDARD Design CP:-(F)I\:SE/E_IC_)IEMQJOR STRUCTURAL
B8 BASE FRAME Suitable for This Series of Compressor SKID CONNECTION POINTS — D R R R
100 % PT LIFTING LUG WELDS ANCHOR BOLT POSITIONS
100 % RT BUTT WELDS IN MAJOR
SUPPORTING BEAMS INSPECTION /CERTIFICATE
MATERIAL CERTIFICATES 3.1 ACC. Vendor
. FOR MAJOR PARTS DATASHEET/DRAWING
B9 VALVES ASME/MFR STD For Special Valves HYDROSTATIC REPORT D R R R
PAINTING INSPECTION INSPECTION /CERTIFICATE
1) CARBON OIL AND REFRIGERANT PIPING
10% .
2) SS Oil AND REFRIGERANT PIPING 10%.
B10 PIPING ASTM 3) INSTRUMENT AIR HEADER10% . MATERIAL CERTIFICATES D R R R
AMOUNT WILL BE BASED ON TOTAL
AMOUNT OF WELDED INCHES.
MATERIAL CERTIFICATES 2.2 INSPECTION CERTIFICATE
: SET PRESSURE TEST REPORT VD-GPIC-MA-3029-3029-0041
B11 SAFETY VALVES ASME VIII DIV 1 without U-Stamp CALCULATIONS D R R R
TEST REPORT
Smaller components within instrumenetation
B12 routing, such as TUBING AND GASKETS MATERIAL CERTIFICATES 3.1 INSPECTION CERTIFICATE D R R R
and bolting .
MATERIAL CERTIFICATES 2.2
Pressure, Temperature and Level Guages and INSPECTION CERTIFICATE
B13 INSTRUMENTATION Transmiters are provided with 2.2 material HAZARDOUS AREA CERTIFICATE D R R R
certificates. VD-GPIC-MA-3029-3029-0038
CALIBRATION REPORT
NOTE : CERTIFIED COMPLETE: ENDORSEMENTS:
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DATE: 21.Jan.2025

P.O. No:

GPIC-PT-MA-PO-000-3029

Inspection And Test Plan (ITP) for Refrigerator Package

P.O. Title: Refrigeration Unit Package

VENDOR DOC. NO.: VD-GPIC-MA-3029-3029-0003

RHIN=

REV.: 00

BY : MO

ITEM NO(S).: PK6101

SCOPE

This Inspection and Test plan covers all activtiies that will be carrived out in design and farbrication of equipment.

1) (H)= INSPECTION NOTIFICATION will be issued by manufacturer and inspection shall be performed at presence of notified party. Next farbication stage is subject to acceptance of inspection. Vendor must notify parties (see inspection activtiy) of

the defidcated inspection activity at least fifteen (15) days in advance.

2) (SW)=10% OF TYPE/LOT WITNESSED. Action performed only on a certain number of pieces.

3) (W)=WITNESSING. The Supplier shall inform the NOTIFIED PARTY of the date of the activity and the NOTIFIED PARTY reserves the right to witness the test. If the test is conducted at the notified date, the Supplier may proceed with

2 LEGEND OF THE TECHNICAL SURVEILLANCE the subsequent phase, even if the NOTIFIED did not witness the test.
4) (R/A)=REVIEW OF TECHNICAL DOCUMENTS BEFORE COMMENCEMENT OF CONSTRUCTION. The technical documents shall be reviewed and approved before the commencement of construction
5) (R )=REVIEW OF DOCUMENTS. Materials certificates, statement of compliance and reports of inspection and tests conducted by the Supplier shall be revised to assess their conformance with the requirements specified in the Code and
Standards, Specifications and/or Purchase Order.
6) (D) = Vendor Inspection
3 O= Owner (GPIC) C= Contractor (EIED) V= Vendor (HSE/RHINE) SV = Sub Vendor TPI = Third Party Inspection on behalf of owner
Abbreviations
It INSPECTION ACTIVITY
em . o e o e -
No Inspection Description References / Specifications / Codes Verifying Document Acceptance Criteria REMARKS REV
) SUB-VENDOR (SV) VENDOR (V) EIED(C) O/TPI
C SUBVENDOR INSPECTION DOCUMENTS, PIPING
C1 WELDING DOCUMENTS (WPS/PQR/WELD MAP) ASME V!” Div 1, ASME IX R/A R - -
Not Applicable
c2 |WELDER'S QUALIFICATION ASME IX CERTIFICATES R/A R R R
ASME V
1) Carbon oil and refrigerant piping 10% .
¢ NDE PROCEDURES (UT/RT/MT/PT/HT) 2) SS Oil and refrigerant piping 10%. NDT Map R/A R R/A R
3) Instrument air header 10% .
Amount will be based on total amount of welded inches.
NDT OPERATORS AND INTERPRETERS
c4 QUALIFICATION ASME V CERTIFICATES R/A R R R
LEAK TEST PROCEDURE (PNEUMATIC AND/OR MANUFACTURING
c5 HYDRAULIC) ASME VIII DIV. 1 STANDARD R R R R
MYCOM STANDARD / VENDOR PROCEDURES
Ccé COATING PROCEDURE MYCOM STANDARD / VENDOR PAINTING PROCEDUF VD-GPIC-MA-3029-3029-0063 R R R R
c7 RUST PRESERVATION PROCEDURE MANUFACTURER STANDARD R R R R

NOTE :

CERTIFIED COMPLETE:

ENDORSEMENTS:
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P.O. No: GPIC-PT-MA-PO-000-3029 Inspection And Test Plan (ITP) for Refrigerator Package REV.: 00
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ITEM NO(S).: PK6101

1 SCOPE This Inspection and Test plan covers all activtiies that will be carrived out in design and farbrication of equipment.
1) (H)= INSPECTION NOTIFICATION will be issued by manufacturer and inspection shall be performed at presence of notified party. Next farbication stage is subject to acceptance of inspection. Vendor must notify parties (see inspection activtiy) of the
defidcated inspection activity at least fifteen (15) days in advance.
2) (SW)=10% OF TYPE/LOT WITNESSED. Action performed only on a certain number of pieces.
3) (W)=WITNESSING. The Supplier shall inform the NOTIFIED PARTY of the date of the activity and the NOTIFIED PARTY reserves the right to witness the test. If the test is conducted at the notified date, the Supplier may proceed with the
subsequent phase, even if the NOTIFIED did not witness the test.
2 LEGEND OF THE TECHNICAL SURVEILLANCE
4) (R/A)=REVIEW OF TECHNICAL DOCUMENTS BEFORE COMMENCEMENT OF CONSTRUCTION. The technical documents shall be reviewed and approved before the commencement of construction
5) (R )=REVIEW OF DOCUMENTS. Materials certificates, statement of compliance and reports of inspection and tests conducted by the Supplier shall be revised to assess their conformance with the requirements specified in the Code and Standards,
Specifications and/or Purchase Order.
6) (D) = Vendor Inspection
3 Abbreviations O= Owner (GPIC) C= Contractor (EIED) V= Vendor (HSE/RHINE) SV = Sub Vendor TPI = Third Party Inspection on behalf of owner
INSPECTION ACTIVITY
Item No. Inspection Description References / Specifications / Codes Verifying Document Acceptance Criteria SUB-VENDOR REMARKS REV
(SV) VENDOR (V) EIED(C) O/TPI

D INSPECTION & TESTING DURING FABRICATION

ASSEMBLY START

INTERNAL PRODUCTION SCHEDULE / INSPECTION PT -10 % OF MAJOR

SCHEDULE
STRUCTURAL CONNECTIONS
D1 100 % PT LIFTING LUG WELDS VD-GPIC-MA-3029-3029-0075 D R R R
100 % RT BUTT WELDS IN MAJOR
SUPPORTING BEAMS
- TRANSFER OF MATERIAL, IDENTIFICATION, WELDING AND MATERIAL ~ D R R R
WPS/PQR
NDE REPORT
. PIPING DESIGN CONFORMS
D3 PIPING ASME V, ASME | X See line seq. No C3 TO ANSI B31.3 D R R R
Zgl\E/IEg;PB:PING SECTIONS PNEUMATIC TEST PROCEDURE PNEUMATIC TESTING ON
b4 PNEUMATIC TEST PROCEDURE TO UNIT DISMOUNTING OF SAFETY VALVES PRIOR START OF |PNEUMATIC TEST REPORT COMPLETE UNIT D W SW SW
PNEUMATIC TEST
E INSPECTION
DIMENSIONAL INSPECTION OF SKID GENERAL ARRANGMENT
E1 CONNECTION POINTS DRAWING VD-GPIC-MA-3029-3029-0062 D W w w
VD-GPIC-MA-3029-3029-0015
E2 PARTS AND COMPONENT INSPECTION P&ID D w w w
NOTE : CERTIFIED COMPLETE: ENDORSEMENTS:
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SCOPE

This Inspection and Test plan covers all activtiies that will be carrived out in design and farbrication of equipment.

LEGEND OF THE TECHNICAL

defidcated inspection activity at least fifteen (15) days in advance.

1) (H)= INSPECTION NOTIFICATION will be issued by manufacturer and inspection shall be performed at presence of notified party. Next farbication stage is subject to acceptance of inspection. Vendor must notify parties (see inspection activtiy) of the

2) (SW)=10% OF TYPE/LOT WITNESSED. Action performed only on a certain number of pieces.

subsequent phase, even if the NOTIFIED did not witness the test.

3) (W)=WITNESSING. The Supplier shall inform the NOTIFIED PARTY of the date of the activity and the NOTIFIED PARTY reserves the right to witness the test. If the test is conducted at the notified date, the Supplier may proceed with the

2
SURVEILLANCE
4) (R/A)=REVIEW OF TECHNICAL DOCUMENTS BEFORE COMMENCEMENT OF CONSTRUCTION. The technical documents shall be reviewed and approved before the commencement of construction
5) (R )=REVIEW OF DOCUMENTS. Materials certificates, statement of compliance and reports of inspection and tests conducted by the Supplier shall be revised to assess their conformance with the requirements specified in the Code and Standards,
Specifications and/or Purchase Order.
6) (D) = Vendor Inspection
3 Abbreviations O= Owner (GPIC) C= Contractor (EIED) V= Vendor (HSE/RHINE) SV = Sub Vendor TPI = Third Party Inspection on behalf of owner
INSPECTION ACTIVITY
Item No. Inspection Description References / Specifications / Codes Verifying Document Acceptance Criteria REMARKS REV
SUB-VENDOR (SV) VENDOR (V) EIED(C) O/TPI
E INSPECTION (CONTINUE)
INSPECTION CERTIFICATE . , .
Time period of PMI will be
ASTM informed.No specific dates
E3 PMI TEST (WELDS) According to weld-NDT Map (If applicable) D W SW SW are consider to be
informed in advance by
Vendor
THICKNESS VISUAL
INSPECTION AND
MEASUREMENT VIA VD-GPIC-MA-3029-3029-0063
E4  PAINTING MYCOM STANDARD / VENDOR PAINTING PROCEDURE INSTRUMENT. ) Rihaath D W R W
PAINT INSPECTION REPORT
Instrument, Junction Box and
Local Control Panel location and
E5 INSTRUMENT WIRING MANUFACTURER STANDARD Cable Routing Layout VD-GPIC-MA-3029-3029-0047 D w R R
FACTORY ACCEPTANCE TEST FOR PLC TEST REPORT
INSPECTION OF JUCTION BOX, 1) VISUAL INSPECTION JUNCTION BOX, LOCAL PANEL AND FAT TEST PROCEDURE
E6 LOCAL PANEL AND PLC PLC VD-GPIC-MA-3029-3029-0037 D w w w
2) CONTINUITY, POWER UP & WET LOOP CHECK
3) FUNCTION TEST ( REDUNDANCY, LOGIC)
&7 |RUST PREVENTION FOR STORAGE | VENDOR STANDARD N DomN CHARGING 0.5 yp.6pic-mA-3020-3029-0007 D D R R
FINAL INSPECTION NAME PLATES
E8 CONFIRMATION RELEASE NOTE D H H H
AFFRUVAL UF VUNUEDSJSIUN
REQUEST AND NON-CONFORMANCE
E9 REPORTS D R R/A R/A
F SHIPMENT AND LOADING
PACKING AND MARKING PACKING INSPECTION:
PREPARATION FOR SHIPMENT VISUAL INSPECTION
F1 DETAILED PACKING LIST PACKING INSPECTION COMPLETENESS CHECK VD-GPIC-MA-3029-3029-0007 D H R R
AND LOOSE DELIVERY LIST PACKING LIST
A COMPLETE PACKAGE OF
INSPECTION AND TEST
F2 DOCUMENTATION 'AI‘ES_I_EER APPROVED VPIS INCLUDING FINAL DATA BOOK, ITP, RECORD/CERTIFICATE VPIS & REPORTS D R/A R/A R/A
: MANUFACTURED RECORD
NOTE : CERTIFIED COMPLETE: ENDORSEMENTS:
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