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GENERAL: 
 

Pos. 
Document nr. 

Client 

Doc. 
Client 
Rev. 

Document nr. 
Supplier 

Doc. 
Supplier 

Rev. 
Document Title 

0 
1724001690-QC-

LIS-00008 
02 

RSM-SPR-
4791-MBI-001 

02 

MANUFACTURERS 
RECORD BOOK (FINAL 
DOSSIER) - INDEX - 
RESTRICTION 
ORIFICE 

0.1 - - - - 
INSPECTION RELEASE 
NOTE 

 
PART 1 - DESIGN DOSSIER: 
 

LIST: 
 

Pos. 
Document nr. 

Client 

Doc. 
Client 
Rev. 

Document nr. 
Supplier 

Doc. 
Supplier 

Rev. 
Document Title 

1.1 
1724001690-MD-

LIS-00001 
01 

RSM-SPR-
4791-VDL-001 

01 
SUPPLIER MASTER INDEX 
REGISTER (SMIR) - 
RESTRICTION ORIFICE 

 

DIAGRAMS (N/A) 
 

DRAWINGS: 
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Document nr. 

Client 

Doc. 
Client 
Rev. 

Document nr. 
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Doc. 
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Rev. 
Document Title 

1.2 
1724001690-IN-

DA-00003 
02 

RSM-SPR-
4791-DWG-

001 
02 

GENERAL ARRANGEMENT 
DRAWINGS - RESTRICTION 
ORIFICE 

 

PROJECT PROCEDURES AND SPECIFICATION: 
 

Pos. 
Document nr. 

Client 

Doc. 
Client 
Rev. 

Document nr. 
Supplier 

Doc. 
Supplier 

Rev. 
Document Title 

1.3 
1724001690-QC-

PRO-000011 
00 

RSM-SPR-
4791-PRC-002 

00 
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RESTRICTION ORIFICE 
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Client 

Doc. 
Client 
Rev. 

Document nr. 
Supplier 

Doc. 
Supplier 

Rev. 
Document Title 

1.4 
1724001690-IN-

CA-00005 
02 

RSM-SPR-
4791-CAL-001 

02 
CALCULATION SHEETS - 
RESTRICTION ORIFICE 
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Client 

Doc. 
Client 
Rev. 

Document nr. 
Supplier 

Doc. 
Supplier 

Rev. 
Document Title 

1.5 
1724001690-IN-

DS-00004 
03 

RSM-SPR-
4791-DSH-001 

03 
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ORIFICE 
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Rev. 
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Doc. 
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Rev. 
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2.2 
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ITP-00002 
01 

RSM-SPR-
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01 
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PLAN - RESTRICTION 
ORIFICE 

2.3 
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02 
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02 
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Rev. 
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01 
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RESTRICTION ORIFICE 
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RELEASE NOTE
Nr.

Sheet 1 of 2
RN-1690-TER-01
DATA Date 05/12/2024 Rev. 00

PROGETTO
Project

HOLLANDSE 
KUST NOORD 
WIND PARK

CLIENTE
Client

COMMESSA
Job

123A90

FORNITORE Vendor NUMERO D’ ORDINE Purchase Order No.

Terranova Instruments 1724001690

INCARICATO
Person in charge

ROSETTI MARINO
Supply Management dept.

RAPPR. DEL 
CLIENTE

Client Representative

FORNITORE
Vendor

CONSTRUCTION 
MANAGER

Only requested for 

Punch List to be closed 

at Yard

Nome Cognome Name Surname 

Leonardo PASQUALI

Firma Signature

N/A N/A N/A

QUESTO DOCUMENTO NON SOLLEVA IL FORNITORE DALLA RESPONSABILITA' DI EVENTUALI DIFETTI E/O MALFUNZIONAMENTI RILEVATI DURANTE L'USO / The present RELEASE NOTE does 

not relieve the Supplier of the responsibility of any possible defects and/or malfunctioning arising during the utilisation.

MOD-PRO-18-Rev. 2016-02 Release Note Report

Release Note FOR PAYMENT FOR SHIPMENT

RELEASE NOTE FOR PAYMENT

PO Art.

RELEASE NOTE FOR SHIPMENT

POS.
Item

QTÀ
Quantity

DESCRIZIONE
Description

Nr. TAG
TAG No.

TIPO DI ISPEZIONE
Kind of Inspection

ESITO
Result

10 1 Calibrate Orifice 25-RO-005 N/A N/A

20 1 Calibrate Orifice 25-RO-007 N/A N/A

30 1 Calibrate Orifice 25-RO-010 N/A N/A

40 1 Calibrate Orifice 25-RO-013 N/A N/A

50 1 Calibrate Orifice 25-RO-016 N/A N/A

60 1 Calibrate Orifice 25-RO-019 N/A N/A

70 1 Calibrate Orifice 25-RO-022 N/A N/A

80 1 Calibrate Orifice 25-RO-024 N/A N/A

90 1 Calibrate Orifice 80-RO-001 N/A N/A

Warehouse open Monday to Friday from 08.00 to12.00 and from 13.00 to 17.00. 
Contact Mr Rota +39 3451608099

DOCUMENTI APPLICABILI / APPLICABLE DOCUMENTS

POSIZIONE
Items

TIPO DI DOCUMENTO
Type of Document

NUMERO DI DOCUMENTO
Document Number Rev.

COD. DI APPROV.
Approval Code

N/A PO 1724001690 00 N/A

N/A Packing List Packing_List_Scanned N/A N/A

PUNCH LIST:
SI / YES VEDI PUNCH LIST ALLEGATA N° / REFER TO ATTACHED PUNCH LIST N°

NO/ NO

CONTROLLO VALIDITA’ FIDEJUSSIONE / PERFORMANCE or WARRANTY BOND expiration date check

Estensione Fidejussione Richiesta / Performance or Warranty Bond Extension of Validity required

SI / YES

NO/ NO
Acceptance Method: Performance or Warranty Bond valid if the actual delivery date isn’t greater than two weeks from contractual delivery date.

Leonardo Pasquali
2024.12.05
15:12:42+01'00'
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RELEASE NOTE
Nr.

Sheet 2 of 2
RN-1690-TER-01
DATA Date 05/12/2024 Rev. 00

PROGETTO
Project

HOLLANDSE 
KUST NOORD 
WIND PARK

CLIENTE
Client

COMMESSA
Job

123A90

FORNITORE Vendor NUMERO D’ ORDINE Purchase Order No.

Terranova Instruments 1724001690

INCARICATO
Person in charge

ROSETTI MARINO
Supply Management dept.

RAPPR. DEL 
CLIENTE

Client Representative

FORNITORE
Vendor

CONSTRUCTION 
MANAGER

Only requested for 

Punch List to be closed 

at Yard

Nome Cognome Name Surname 

Leonardo PASQUALI

Firma Signature

N/A N/A N/A

QUESTO DOCUMENTO NON SOLLEVA IL FORNITORE DALLA RESPONSABILITA' DI EVENTUALI DIFETTI E/O MALFUNZIONAMENTI RILEVATI DURANTE L'USO / The present RELEASE NOTE does 

not relieve the Supplier of the responsibility of any possible defects and/or malfunctioning arising during the utilisation.

MOD-PRO-18-Rev. 2016-02 Release Note Report

RELEASE NOTE
RISULTATO

RESULT

FORNITURA
SUPPLY

DISTRIBUZIONE A
DISTRIBUTION TO:

POSITIVO / POSITIVE

NEGATIVO / NEGATIVE

PUNTI PENDENTI / PUNCH-LIST

COMPLETA / COMPLETE

PARZIALE / PARTIAL

ULTIMA / FINAL

Project Manager

Project Quality Manager

Warehouse

Administration

Project Eng-/Procurement Coord

Supplier

NOTE / NOTES

None

Leonardo Pasquali
2024.12.05
15:12:42+01'00'
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RELEASE NOTE
Nr.

Sheet 1 of 1
RN-1690-TER-02
DATA Date 17/02/2025 Rev. 00

PROGETTO
Project

HOLLANDSE 
KUST NOORD 
WIND PARK

CLIENTE
Client

COMMESSA
Job

123A90

FORNITORE Vendor NUMERO D’ ORDINE Purchase Order No.

Terranova Instruments 1724001690

INCARICATO
Person in charge

ROSETTI MARINO
Supply Management dept.

RAPPR. DEL 
CLIENTE

Client Representative

FORNITORE
Vendor

CONSTRUCTION 
MANAGER

Only requested for 

Punch List to be closed 

at Yard

Nome Cognome Name Surname 

Leonardo PASQUALI

Firma Signature

N/A N/A N/A

QUESTO DOCUMENTO NON SOLLEVA IL FORNITORE DALLA RESPONSABILITA' DI EVENTUALI DIFETTI E/O MALFUNZIONAMENTI RILEVATI DURANTE L'USO / The present RELEASE NOTE does 

not relieve the Supplier of the responsibility of any possible defects and/or malfunctioning arising during the utilisation.

MOD-PRO-18-Rev. 2016-02 Release Note Report

Release Note FOR PAYMENT FOR SHIPMENT

RELEASE NOTE FOR PAYMENT

PO Art.

RELEASE NOTE FOR SHIPMENT

POS.
Item

QTÀ
Quantity

DESCRIZIONE
Description

Nr. TAG
TAG No.

TIPO DI ISPEZIONE
Kind of Inspection

ESITO
Result

90 1 Calibrate Orifice 50-RO-001 N/A N/A

100 1 Calibrate Orifice 50-RO-002 N/A N/A

Warehouse open Monday to Friday from 08.00 to12.00 and from 13.00 to 17.00. 
Contact Mr Rota +39 3451608099

DOCUMENTI APPLICABILI / APPLICABLE DOCUMENTS

POSIZIONE
Items

TIPO DI DOCUMENTO
Type of Document

NUMERO DI DOCUMENTO
Document Number Rev.

COD. DI APPROV.
Approval Code

N/A PO 1724001690 00 N/A

N/A Packing List Packing_List N/A N/A

PUNCH LIST:
SI / YES VEDI PUNCH LIST ALLEGATA N° / REFER TO ATTACHED PUNCH LIST N°

NO/ NO

CONTROLLO VALIDITA’ FIDEJUSSIONE / PERFORMANCE or WARRANTY BOND expiration date check

Estensione Fidejussione Richiesta / Performance or Warranty Bond Extension of Validity required

SI / YES

NO/ NO
Acceptance Method: Performance or Warranty Bond valid if the actual delivery date isn’t greater than two weeks from contractual delivery date.

RELEASE NOTE
RISULTATO

RESULT

FORNITURA
SUPPLY

DISTRIBUZIONE A
DISTRIBUTION TO:

POSITIVO / POSITIVE

NEGATIVO / NEGATIVE

PUNTI PENDENTI / PUNCH-LIST

COMPLETA / COMPLETE

PARZIALE / PARTIAL

ULTIMA / FINAL

Project Manager

Project Quality Manager

Warehouse

Administration

Project Eng-/Procurement Coord

Supplier

NOTE / NOTES

None

Leonardo Pasquali
2025.02.17
16:20:22+01'00'
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of 4

01

24/10/2024

RESTRICTION ORIFICE

Rev. Date Description Prepared Reviewed Approved

00 03/10/2024 Issue for Information (IFI) MZ GA GO

01 24/10/2024 Issue for Information (IFI) MZ GA GO

Base Load Power Hub (BLPH)

SUPPLIER MASTER INFORMATION REGISTER

Document Number: 1724001690-MD-LIS-00001

Document Class: 3

HOLLANDSE KUST NOORD WIND PARK Project

Contract No. CW-I-WP4-2023-05

Document Title: SUPPLIER MASTER INFORMATION REGISTER

Sh. 1

Date:

Rev.

File: 01_1724001690-MD-LIS-00001_01

This document undergoes an issuance cycle within EDMS "Fusionlive".

Its distribution is electronically controlled. Once printed shall be considered as “NOT CONTROLLED” copy

V. Barratta 31-10-2024
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of 4

01

Sh. 2

Date: 24/10/2024

Rev.

Document Title: SUPPLIER MASTER INFORMATION REGISTER

HOLLANDSE KUST NOORD WIND PARK Project

Contract No. CW-I-WP4-2023-05

4 SMIR X X

References X

3 Revision / Change Log / Hold List X X

2 Table of Contents X X

This document undergoes an issuance cycle within EDMS "Fusionlive". Its distribution is electronically controlled. Once printed shall be considered as “NOT CONTROLLED” copy

Table of Contents

1 Cover

SH. DESCRIPTION
REVISIONS

00 01

X X
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of 4

01

Revision / Change Log

This document undergoes an issuance cycle within EDMS "Fusionlive". Its distribution is electronically controlled. Once printed shall be considered as “NOT CONTROLLED” copy

HOLLANDSE KUST NOORD WIND PARK Project

Contract No. CW-I-WP4-2023-05

Document Title: SUPPLIER MASTER INFORMATION REGISTER

Rev. Description

00 Issue for Information (IFI)

01 Issue for Information (IFI)

4.

No. Description

1.

2.

3.

24/10/2024

Sh. 3

Date:

Rev.

HOLDS LIST
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Ordine n°/order nr. Fornitore/Supplier:

data / dated: Codice F./ S. Code:

Commessa / Job: Indirizzo/ address  :

Descrizione / Description
Persona di riferim./ contact

person:

Macrofase / Phase

1 1724001690-MD-LIS-00001 00 1724001690-MD-LIS-00001 00 RSM-SPR-4791-VDL-001 00 SUPPLIER MASTER INDEX REGISTER (SMIR) - RESTRICTION ORIFICE INS A3 03/10/2024 I

2 1724001690-QC-ITP-00002 00 1724001690-QC-ITP-00002 00 RSM-SPR-4791-ITP-001 00 INSPECTION AND TEST PLAN - RESTRICTION ORIFICE QUA A4 04/10/2024 A

3 1724001690-IN-DA-00003 00 1724001690-IN-DA-00003 00 RSM-SPR-4791-DWG-001 00 GENERAL ARRANGEMENT DRAWINGS - RESTRICTION ORIFICE INS A4 03/10/2024 X A

4 1724001690-IN-DS-00004 00 1724001690-IN-DS-00004 00 RSM-SPR-4791-DSH-001 00 INSTRUMENT DATA SHEETS - RESTRICTION ORIFICE INS A4 04/10/2024 X A

5 1724001690-IN-CA-00005 00 1724001690-IN-CA-00005 00 RSM-SPR-4791-CAL-001 00 CALCULATION SHEETS - RESTRICTION ORIFICE INS A4 03/10/2024 X A

6 1724001690-QC-PRO-00006 00 1724001690-QC-PRO-00006 00 RSM-SPR-4791-PRC-001 00 FACTORY ACCEPTANCE TEST PROCEDURE - RESTRICTION ORIFICE QUA A4 04/10/2024 I

7 1724001690-QC-DB-00007 00 1724001690-QC-DB-00007 00 RSM-SPR-4791-MRB-001 00 MANUFACTURERS RECORD BOOK (FINAL DOSSIER) - RESTRICTION ORIFICE CERT A4 20/12/2024 A

8 1724001690-QC-LIS-00008 00 1724001690-QC-LIS-00008 00 RSM-SPR-4791-MBI-001 00
MANUFACTURERS RECORD BOOK (FINAL DOSSIER) - INDEX - RESTRICTION

ORIFICE
QUA A4 04/10/2024 A

9 1724001690-IN-LIS-000010 00 1724001690-IN-LIS-000010 00 RSM-SPR-4791-VAR-001 00 VENDOR ASSET REGISTER - RESTRICTION ORIFICE DATA A4 04/10/2024 A

10 1724001690-QC-PRO-000011 00 1724001690-QC-PRO-000011 00 RSM-SPR-4791-PRC-002 00
PACKING, HANDLING, SHIPPING, PRESERVATION AND STORAGE PROCEDURES -

RESTRICTION ORIFICE
EXP A4 04/10/2024 I

Notes:

(1 ) Numero documento Cliente (5) Specific are la disciplina (compilato da Rosetti)

   Document number assigned by final Client     Quality dep., Expediting. Dep., Commissioning dep., Engineering dep.

(2) Numero documento interno (6) Blocco Classe:  Specifica, Disegno, Report, Data Sheet, etc. (compilato da Rosetti)

    Document number internal     Procedure, list, drawing, data sheet, etc. (to be filled by Rosetti)

(3) Numero documento Fornitore (assegnato dal Fornitore) (7) A4, A3, A1 (compilato dal Fornitore)

    Document number assigned by Supplier      A4, A3, A1 (Supplier)

(4) Assegnare il Titolo del documento (assegnato dal Fornitore) (8) Data prevista per l'emissione del documento (compilato dal Fornitore)

    Fill in the document title (to be assigned by Vendor)      Foreseen date for the first issue (Supplier)

CERTIFICATES

SPARES & MAINTENANCE DATA

KEY

Document

Ingegneria

Documents

subject to

liquidated

damages

Document

Approval

(I/A)

QUALITY DOCUMENTS

ENGINEERING DOCUMENTS

Titolo Documento / Document title

(4)

Disciplina /

Discipline

(5)

Blocco Classe /

Class Block

(6 )

Docum.

Format

(7)

first issue date

(8)

Third Party

Approval

(I/A)

RESTRICTION ORIFICE tech@terranova-instruments.com

Pos. Document nr. Client

(1 )

Doc Client

Rev.

(1 )

Document nr. Internal

Document

nr. Internal

Rev.

(2)

Document nr. Supplier

(3)

Doc

Supplier

Rev.

(3)

123A90 Via Antonio Gramsci, 1 , 26827 Terranova dei Passerini (LO)

SMIR - REGISTRO DOCUMENTI / SMIR - SUPPLIER MASTER INFORMATION REGISTER

1724001690 TERRANOVA SRL
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A3

BASE LOAD POWER HUB (BLPH)
GENERAL ARRANGEMENT DRAWINGS

RESTRICTION ORIFICE

V. Barratta 11-03-2025
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A3

DESCRIPTION

003

002

001

SUMMARY and GENERAL NOTES

FRONT PAGE

SHEET
NUMBERREV.

03

03

03

REF.
CODE

GENERAL ARRANGEMENT DRAWINGS - RESTRICTION ORIFICE (SINGLE HOLE)

GENERAL NOTES

00403 GENERAL ARRANGEMENT DRAWINGS - RESTRICTION ORIFICE (MULTI HOLE)

Page 17 of 1011724001690-QC-DB-00007_01



A3

NOTES:
1. FLOW METER REFERENCE CODE:
ISO 5167 / MILLER ENGINEERING
HANDBOOK
2. MARKING: MARKING DETAIL AS PER
CUSTOMER SPECIFICATION (TAG / d / ID /
SIZE / RATING / MATERIAL / REF CODE /
DIRECTION OF FLOW (as minimum)
3. d, PRESSURE DROP: refer to
CALCULATION SHEETS

CERTIFICATES
- Material Certificates 3.1 (EN 10204)
- PMI Test on all Plates
- Visual & Dimensional Test

ID
EN

TI
FI

C
AT

IO
N

ID
EN

TI
FI

C
AZ

IO
N

E

Sez.: B-B

B

B

FLOW

2

1

JE

B

C

35

0.4
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A3

NOTES:
1. FLOW METER REFERENCE CODE:
ISO 5167 / MILLER ENGINEERING
HANDBOOK
2. MARKING: MARKING DETAIL AS PER
CUSTOMER SPECIFICATION (TAG / d / ID /
SIZE / RATING / MATERIAL / REF CODE /
DIRECTION OF FLOW (as minimum)
3. d, PRESSURE DROP: refer to
CALCULATION SHEETS

CERTIFICATES
- Material Certificates 3.1 (EN 10204)
- PMI Test on all Plates
- Visual & Dimensional Test

30 60 90

B

35

d1

ID
EN

TI
FI

C
AT

IO
N

ID
EN

TI
FI

C
AZ
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1. CONSTRUCTION

Lumber must be new, sound and well-seasoned with a moisture content between 12 and 20%. Knots must

be sound and not in excess of 1/3 of the width of the board and must not cause any nailing interference.

Where possible, nails should be driven into side grain of lumber. Exterior grade plywood of equivalent

strength, minimum 12 mm thickness, may also be used as sheathing.

· Lumber sizes indicated are nominal and must be considered as a minimum.

· Where a range is indicated, the lumber dimensions will depend on the weight and type of materials

to be packed. Vendor is to ensure that the lumber dimensions selected are adequate for the weight

and type of materials.

· Fasteners must be of adequate length and quantity and must be of the coated type; e.g., cement,

resin, galvanized, or chemically etched. Staples are not permitted, except in the securing of plywood

sheathing.

· Metal strapping must be unannealed steel applied with a stretching tool and secured with joints as

strong as the strapping. No sharp edges are to be left exposed.

· The top of the sides of lumber boxes must be lined with waterproof paper or plastic film.

2. LAYOUT

· Articles must be nested or packed firmly in minimal space. Unnecessary free space within the box

must be avoided to reduce shipping costs.

· Fragile articles must be wrapped in cushioning material to provide protection and prevent

movement.

· Heavy items must be secured to the base of the box and any movement prevented by means of

adequate bracing, with cushioning used as needed.
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Page 23 of 1011724001690-QC-DB-00007_01



HOLLANDSE KUST NOORD WIND PARK Project

Contract No. CW-I-WP4-2023-05

Document Title:

PACKING, HANDLING, SHIPPING,

PRESERVATION AND STORAGE

PROCEDURES - RESTRICTION

ORIFICE

Sheet 5 of 7

Date: 04/10/2024

Rev: 00

This document undergoes an issuance cycle within EDMS Fusionlive". Its distribution is electronically controlled. Once printed shall be

considered as “NOT CONTROLLED” copy

File: 1724001690-QC-PRO-000011_00.pdf
Page 24 of 1011724001690-QC-DB-00007_01



HOLLANDSE KUST NOORD WIND PARK Project

Contract No. CW-I-WP4-2023-05

Document Title:

PACKING, HANDLING, SHIPPING,

PRESERVATION AND STORAGE

PROCEDURES - RESTRICTION

ORIFICE

Sheet 6 of 7

Date: 04/10/2024

Rev: 00

This document undergoes an issuance cycle within EDMS Fusionlive". Its distribution is electronically controlled. Once printed shall be

considered as “NOT CONTROLLED” copy

File: 1724001690-QC-PRO-000011_00.pdf

4. GENERAL NOTES

· The equipment is protected from damage due to handling and environmental elements during

shipment.

· All opening, weld-end and threaded connections shall be especially protected from damage and

shall be adequately prepared as to be free of corrosion and foreign matter.

· All loose parts shall be crated or boxed for shipment and appropriately identified.

· All equipment shall be suitable to the environmental conditions.

· All boxes must identify with capital characters of height suitable to the dimensions of the same box,

brought with indelible ink or with varnishes covered of rubber lacquer after their application.

· Marking will come carried out on 3 sides (2 lateral ones and the cover of the case).

· Packing list will come applied to the case by means of envelope in aluminum.

5. PACKING NUMBER

The package number of each CARGO shall consist of consecutive number shown as below mentioned. Total

number of packages shall be indicated in each package.

Example: Package No.001 (Serial Number of outer Box) of XXX (Total Number of packages)

6. PACKING STYLE

Unless being impossible, impractical or interfering prefabrication, the package shall not exceed the

following dimension and weight:

· Gross Weight: 24.0 Tons

· Length: 12.0 Meters

· Width: 2.5 Meters

· Height: 2.5 Meters
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7. PACKING LIST FORMAT

A separate packing list will be issued for each package. For packing list format, see example below:

Page 26 of 1011724001690-QC-DB-00007_01



HOLLANDSE KUST NOORD WIND PARK Project 

Contract No. CW-I-WP4-2023-05 

Document Title: 
CALCULATION SHEETS -

RESTRICTION ORIFICE 

Sheet 1 of 13 

Date: 19/02/2025 

Rev: 03 

This document undergoes an issuance cycle within EDMS Fusionlive". Its distribution is electronically controlled. Once printed shall be 

considered as “NOT CONTROLLED” copy 

File: 1724001690-IN-CA-00005_03.pdf 

Base Load Power Hub (BLPH) 

RESTRICTION ORIFICE 

CALCULATION SHEETS 

Document Number: 1724001690-IN-CA-00005 

Document Class: 2 

03 19/02/2025 Accepted for Construction (AFC) MZ GA GO 

02 20/01/2025 Accepted for Construction (AFC) MZ GA GO 

01 23/10/2024 Accepted for Construction (AFC) MZ GA GO 

00 03/10/2024 Issue for Review (IFR) MZ GA GO 

Rev. Date Description Prepared Reviewed Approved 

V. Barratta 11-03-2025

Page 27 of 1011724001690-QC-DB-00007_01



 

 
HOLLANDSE KUST NOORD WIND PARK Project 

Contract No. CW-I-WP4-2023-05 

 

Document Title: 
CALCULATION SHEETS -

RESTRICTION ORIFICE 

Sheet 2 of 13 

Date: 19/02/2025 

Rev: 03 
 

This document undergoes an issuance cycle within EDMS Fusionlive". Its distribution is electronically controlled. Once printed shall be 

considered as “NOT CONTROLLED” copy 

File: 1724001690-IN-CA-00005_03.pdf 

Revision / Change Log 

 

Rev.  Description 

00 Issue for Review (IFR) 

01 Accepted for Construction (AFC) 

02 Accepted for Construction (AFC) 

03 Accepted for Construction (AFC) 

  

  

  

  

  

  

  

  

  

  

  

  

 
 

 

 

HOLDS LIST 

 

 

No. Description 

1  

2  

3  

4  

 

Page 28 of 1011724001690-QC-DB-00007_01



Doc :
Sales Order:/
Service :HYDROGEN GAS
Primary :316 Stainless Steel
Taps :Upstream
Calculation :SIZE

Customer:
TAG :25-RO-005
TAGFluid :HYDROGEN_GAS
Fluid Ref. :ENTER HYDROGEN_GAS
Pipe :316 Stainless Steel
Meter :Orifice:Choked Flow
Coeff Eq :Ward-Smith
Preparer :THORAT Printed :19/02/2025 

------------------------------------------------------------ Flow --------------------------------------------------------
Flow Rate 2047.00 kg/h
Pipe Reynolds Number 669032.
------------------------------------------------------- Measurements ------------------------------------------------------
Pressure (Upstream pG1) 30.0000
Pressure (Downstream pG2) 15.9115
Choking Pressure Ratio  pf2/pf1 0.5457
 Barometric 1.0133
Temperature Flowing 25.0000 degC
--------------------------------------------- Fluid Properties @ dry conditions --------------------------------------------
Density Flowing 2.5021 kg/m^3
 Specific Gravity, G 0.0691
 Molecular Weight (Mw) 2.0000
 Compressibilty   (Zf) 1.0000
Viscosity 0.0100 cP
Isentropic Exponent(Cp/Cv) 1.3000
------------------------------------------------------------Factors----------------------------------------------------------
Discharge Coefficient(C) 0.8392
Pipe Thermal Expansion (FaD) 1.0001
Critical Flow Function (Ycr) 0.6673
--------------------------------------------------- Design Information ----------------------------------------------------
Pipe Diameter(D) 108.20400
Bore Diameter (d) 21.53988
Beta 0.19907
Orifice Minimum Thickness (tPE) 21.5399
Pipeline Velocity           V  24.71
Overall Pressure Loss 14.0885

mm@20. degC
mm@20. degC
@20. degC
mm
m/s

ar

CHOKED/CRITICAL FLOW CONDITIONS

R.W. Miller and Associates, Inc. The FLOW CONSULTANT TM  Licensed Software C1987-2012  Version 7.1.0007
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Doc
Sales Order:/
Service :HYDROGEN GAS
Primary :316 Stainless Steel
Taps :Upstream
Calculation :SIZE

Customer:
TAG :25-RO-007
TAGFluid :HYDROGEN_GAS
Fluid Ref. :ENTER HYDROGEN_GAS
Pipe :316 Stainless Steel
Meter :Orifice:Choked Flow
Coeff Eq :Ward-Smith
Preparer :THORAT Printed :19/02/2025 

------------------------------------------------------------ Flow --------------------------------------------------------
Flow Rate 2047.00 kg/h
Pipe Reynolds Number 669032.
------------------------------------------------------- Measurements ------------------------------------------------------
Pressure (Upstream pG1) 30.0000
Pressure (Downstream pG2) 15.9115
Choking Pressure Ratio  pf2/pf1 0.5457
 Barometric 1.0133
Temperature Flowing 25.0000 degC
--------------------------------------------- Fluid Properties @ dry conditions --------------------------------------------
Density Flowing 2.5021 kg/m^3
 Specific Gravity, G 0.0691
 Molecular Weight (Mw) 2.0000
 Compressibilty   (Zf) 1.0000
Viscosity 0.0100 cP
Isentropic Exponent(Cp/Cv) 1.3000
------------------------------------------------------------Factors----------------------------------------------------------
Discharge Coefficient(C) 0.8392
Pipe Thermal Expansion (FaD) 1.0001
Critical Flow Function (Ycr) 0.6673
--------------------------------------------------- Design Information ----------------------------------------------------
Pipe Diameter(D) 108.20400
Bore Diameter (d) 21.53988
Beta 0.19907
Orifice Minimum Thickness (tPE) 21.5399
Pipeline Velocity           V  24.71
Overall Pressure Loss 14.0885

mm@20. degC
mm@20. degC
@20. degC
mm
m/s

ar

CHOKED/CRITICAL FLOW CONDITIONS

R.W. Miller and Associates, Inc. The FLOW CONSULTANT TM  Licensed Software C1987-2012  Version 7.1.0007
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Doc

Sales Order:/
Service :HYDROGEN GAS
Primary :316 Stainless Steel
Taps :Upstream
Calculation :SIZE

Customer:
TAG :25-RO-010
TAGFluid :HYDROGEN_GAS
Fluid Ref. :ENTER HYDROGEN_GAS
Pipe :316 Stainless Steel
Meter :Orifice:Choked Flow
Coeff Eq :Ward-Smith
Preparer :THORAT Printed :19/02/2025 

------------------------------------------------------------ Flow --------------------------------------------------------
Flow Rate 2047.00 kg/h
Pipe Reynolds Number 669032.
------------------------------------------------------- Measurements ------------------------------------------------------
Pressure (Upstream pG1) 30.0000
Pressure (Downstream pG2) 15.9115
Choking Pressure Ratio  pf2/pf1 0.5457
 Barometric 1.0133
Temperature Flowing 25.0000 degC
--------------------------------------------- Fluid Properties @ dry conditions --------------------------------------------
Density Flowing 2.5021 kg/m^3
 Specific Gravity, G 0.0691
 Molecular Weight (Mw) 2.0000
 Compressibilty   (Zf) 1.0000
Viscosity 0.0100 cP
Isentropic Exponent(Cp/Cv) 1.3000
------------------------------------------------------------Factors----------------------------------------------------------
Discharge Coefficient(C) 0.8392
Pipe Thermal Expansion (FaD) 1.0001
Critical Flow Function (Ycr) 0.6673
--------------------------------------------------- Design Information ----------------------------------------------------
Pipe Diameter(D) 108.20400
Bore Diameter (d) 21.53988
Beta 0.19907
Orifice Minimum Thickness (tPE) 21.5399
Pipeline Velocity           V  24.71
Overall Pressure Loss 14.0885

mm@20. degC
mm@20. degC
@20. degC
mm
m/s

ar

CHOKED/CRITICAL FLOW CONDITIONS

R.W. Miller and Associates, Inc. The FLOW CONSULTANT TM  Licensed Software C1987-2012  Version 7.1.0007
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Doc

Sales Order:/
Service :HYDROGEN GAS
Primary :316 Stainless Steel
Taps :Upstream
Calculation :SIZE

Customer:
TAG :25-RO-013
TAGFluid :HYDROGEN_GAS
Fluid Ref. :ENTER HYDROGEN_GAS
Pipe :316 Stainless Steel
Meter :Orifice:Choked Flow
Coeff Eq :Ward-Smith
Preparer :THORAT Printed :19/02/2025 

------------------------------------------------------------ Flow --------------------------------------------------------
Flow Rate 2047.00 kg/h
Pipe Reynolds Number 669032.
------------------------------------------------------- Measurements ------------------------------------------------------
Pressure (Upstream pG1) 30.0000
Pressure (Downstream pG2) 15.9115
Choking Pressure Ratio  pf2/pf1 0.5457
 Barometric 1.0133
Temperature Flowing 25.0000 degC
--------------------------------------------- Fluid Properties @ dry conditions --------------------------------------------
Density Flowing 2.5021 kg/m^3
 Specific Gravity, G 0.0691
 Molecular Weight (Mw) 2.0000
 Compressibilty   (Zf) 1.0000
Viscosity 0.0100 cP
Isentropic Exponent(Cp/Cv) 1.3000
------------------------------------------------------------Factors----------------------------------------------------------
Discharge Coefficient(C) 0.8392
Pipe Thermal Expansion (FaD) 1.0001
Critical Flow Function (Ycr) 0.6673
--------------------------------------------------- Design Information ----------------------------------------------------
Pipe Diameter(D) 108.20400
Bore Diameter (d) 21.53988
Beta 0.19907
Orifice Minimum Thickness (tPE) 21.5399
Pipeline Velocity           V  24.71
Overall Pressure Loss 14.0885

mm@20. degC
mm@20. degC
@20. degC
mm
m/s

ar

CHOKED/CRITICAL FLOW CONDITIONS

R.W. Miller and Associates, Inc. The FLOW CONSULTANT TM  Licensed Software C1987-2012  Version 7.1.0007
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Doc

Sales Order:/
Service :HYDROGEN GAS
Primary :316 Stainless Steel
Taps :Upstream
Calculation :SIZE

Customer:
TAG :25-RO-016
TAGFluid :HYDROGEN_GAS
Fluid Ref. :ENTER HYDROGEN_GAS
Pipe :316 Stainless Steel
Meter :Orifice:Choked Flow
Coeff Eq :Ward-Smith
Preparer :THORAT Printed :19/02/2025 

------------------------------------------------------------ Flow --------------------------------------------------------
Flow Rate 2047.00 kg/h
Pipe Reynolds Number 669032.
------------------------------------------------------- Measurements ------------------------------------------------------
Pressure (Upstream pG1) 30.0000
Pressure (Downstream pG2) 15.9115
Choking Pressure Ratio  pf2/pf1 0.5457
 Barometric 1.0133
Temperature Flowing 25.0000 degC
--------------------------------------------- Fluid Properties @ dry conditions --------------------------------------------
Density Flowing 2.5021 kg/m^3
 Specific Gravity, G 0.0691
 Molecular Weight (Mw) 2.0000
 Compressibilty   (Zf) 1.0000
Viscosity 0.0100 cP
Isentropic Exponent(Cp/Cv) 1.3000
------------------------------------------------------------Factors----------------------------------------------------------
Discharge Coefficient(C) 0.8392
Pipe Thermal Expansion (FaD) 1.0001
Critical Flow Function (Ycr) 0.6673
--------------------------------------------------- Design Information ----------------------------------------------------
Pipe Diameter(D) 108.20400
Bore Diameter (d) 21.53988
Beta 0.19907
Orifice Minimum Thickness (tPE) 21.5399
Pipeline Velocity           V  24.71
Overall Pressure Loss 14.0885

mm@20. degC
mm@20. degC
@20. degC
mm
m/s

ar

CHOKED/CRITICAL FLOW CONDITIONS

R.W. Miller and Associates, Inc. The FLOW CONSULTANT TM  Licensed Software C1987-2012  Version 7.1.0007
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Doc

Sales Order:/
Service :HYDROGEN GAS
Primary :316 Stainless Steel
Taps :Upstream
Calculation :SIZE

Customer:
TAG :25-RO-019
TAGFluid :HYDROGEN_GAS
Fluid Ref. :ENTER HYDROGEN_GAS
Pipe :316 Stainless Steel
Meter :Orifice:Choked Flow
Coeff Eq :Ward-Smith
Preparer :THORAT Printed :19/02/2025 

------------------------------------------------------------ Flow --------------------------------------------------------
Flow Rate 2047.00 kg/h
Pipe Reynolds Number 669032.
------------------------------------------------------- Measurements ------------------------------------------------------
Pressure (Upstream pG1) 30.0000
Pressure (Downstream pG2) 15.9115
Choking Pressure Ratio  pf2/pf1 0.5457
 Barometric 1.0133
Temperature Flowing 25.0000 degC
--------------------------------------------- Fluid Properties @ dry conditions --------------------------------------------
Density Flowing 2.5021 kg/m^3
 Specific Gravity, G 0.0691
 Molecular Weight (Mw) 2.0000
 Compressibilty   (Zf) 1.0000
Viscosity 0.0100 cP
Isentropic Exponent(Cp/Cv) 1.3000
------------------------------------------------------------Factors----------------------------------------------------------
Discharge Coefficient(C) 0.8392
Pipe Thermal Expansion (FaD) 1.0001
Critical Flow Function (Ycr) 0.6673
--------------------------------------------------- Design Information ----------------------------------------------------
Pipe Diameter(D) 108.20400
Bore Diameter (d) 21.53988
Beta 0.19907
Orifice Minimum Thickness (tPE) 21.5399
Pipeline Velocity           V  24.71
Overall Pressure Loss 14.0885

mm@20. degC
mm@20. degC
@20. degC
mm
m/s

ar

CHOKED/CRITICAL FLOW CONDITIONS

R.W. Miller and Associates, Inc. The FLOW CONSULTANT TM  Licensed Software C1987-2012  Version 7.1.0007
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Doc

Sales Order:/
Service :HYDROGEN GAS
Primary :316 Stainless Steel
Taps :Upstream
Calculation :SIZE

Customer:
TAG :25-RO-022
TAGFluid :HYDROGEN_GAS
Fluid Ref. :ENTER HYDROGEN_GAS
Pipe :316 Stainless Steel
Meter :Orifice:Choked Flow
Coeff Eq :Ward-Smith
Preparer :THORAT Printed :19/02/2025 

------------------------------------------------------------ Flow --------------------------------------------------------
Flow Rate 119.000 kg/h
Pipe Reynolds Number 157946.
------------------------------------------------------- Measurements ------------------------------------------------------
Pressure (Upstream pG1) 30.0000
Pressure (Downstream pG2) 15.9115
Choking Pressure Ratio  pf2/pf1 0.5457
 Barometric 1.0133
Temperature Flowing 25.0000 degC
--------------------------------------------- Fluid Properties @ dry conditions --------------------------------------------
Density Flowing 2.5021 kg/m^3
 Specific Gravity, G 0.0691
 Molecular Weight (Mw) 2.0000
 Compressibilty   (Zf) 1.0000
Viscosity 0.0100 cP
Isentropic Exponent(Cp/Cv) 1.3000
------------------------------------------------------------Factors----------------------------------------------------------
Discharge Coefficient(C) 0.8392
Pipe Thermal Expansion (FaD) 1.0001
Critical Flow Function (Ycr) 0.6673
--------------------------------------------------- Design Information ----------------------------------------------------
Pipe Diameter(D) 26.64460
Bore Diameter (d) 5.19351
Beta 0.19492
Orifice Minimum Thickness (tPE) 5.1935
Pipeline Velocity           V  23.69
Overall Pressure Loss 14.0885

mm@20. degC
mm@20. degC
@20. degC
mm
m/s
ar

CHOKED/CRITICAL FLOW CONDITIONS

R.W. Miller and Associates, Inc. The FLOW CONSULTANT TM  Licensed Software C1987-2012  Version 7.1.0007
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Sales Order:/
Service :NITROGEN
Primary :316 Stainless Steel
Taps :Upstream
Calculation :SIZE

Customer:
TAG :25-RO-024
TAGFluid :Nitrogen
Fluid Ref. :MBWR State Equation
Pipe :316 Stainless Steel
Meter :Orifice:Choked Flow
Coeff Eq :Ward-Smith
Preparer :THORAT Printed :19/02/2025 

------------------------------------------------------------ Flow --------------------------------------------------------
Flow Rate 30.0000 kg/h
Pipe Reynolds Number 22145.
------------------------------------------------------- Measurements ------------------------------------------------------
Pressure (Upstream pG1) 2.0000
Pressure (Downstream pG2) 0.5770
Choking Pressure Ratio  pf2/pf1 0.5277
 Barometric 1.0133
Temperature Flowing 25.0000 degC
--------------------------------------------- Fluid Properties @ dry conditions --------------------------------------------
Density Flowing 3.4072 kg/m^3
 Specific Gravity, G 0.9672
 Molecular Weight (Mw) 28.0134
 Compressibilty   (Zf) 0.9994
Viscosity 0.0180 cP
Isentropic Exponent(Cp/Cv) 1.4032
------------------------------------------------------------Factors----------------------------------------------------------
Discharge Coefficient(C) 0.8392
Pipe Thermal Expansion (FaD) 1.0001
Critical Flow Function (Ycr) 0.6855
--------------------------------------------------- Design Information ----------------------------------------------------
Pipe Diameter(D) 26.64460
Bore Diameter (d) 4.26669
Beta 0.16013
Orifice Minimum Thickness (tPE) 4.2667
Pipeline Velocity           V  4.39
Overall Pressure Loss 1.4230

mm@20. degC
mm@20. degC
@20. degC
mm
m/s
ar

CHOKED/CRITICAL FLOW CONDITIONS

R.W. Miller and Associates, Inc. The FLOW CONSULTANT TM  Licensed Software C1987-2012  Version 7.1.0007
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Doc

Sales Order:/

Customer:
TAG :50-RO-001
TAGFluid :SEA_WATER
Fluid Ref. :ENTER SEA_WATER Service :SEA WATER
Pipe :316 Stainless Steel Primary :Super Duplex
Meter :Pipe Taps, Restrictive Orifice Taps :2 1/2 & 8 D
Coeff Eq :Stolz Calculation :SIZE
Preparer :THORAT Printed :19/02/2025 

-----------------------------------------------------Max/Design/Normal----------------------------------------------
Flow Rate 0.850000 litre/h(Flow Volume)
Differential 4.6000 Bar
Pipe Reynolds Number 12.
----------------------------------------------------------Measurements-----------------------------------------------
Pressure  pG 5.6000
Barometric 1.0133
Temperature (Flowing) 22.0000 degC
--------------------------------------------------------Fluid Properties-------------------------------------------------
Density (Flowing) 1025.00000 kg/m^3
Viscosity 1.00000 cP
------------------------------------------------------------Factors--------------------------------------------------------
Sizing Factor(SM) 0.00001 @ Normal Flow
Discharge Coefficient(C) 0.59593 @ Normal Flow
Pipe Thermal Expansion(FaD) 1.00003
Bore Thermal Expansion(Fad) 1.00003
------------------------------------------------------Design Information----------------------------------------------
Pipe Diameter(D) 26.64460
Bore Diameter 0.12976
Plate thickness-Flange Mounted Plate 3.1750
Beta 0.00487
Pipeline Velocity (Max) 0.00
Overall Pressure Loss(Max) 4.6000

mm@20.degC
mm@20. degC
mm@20. degC
@20. degC
m/s

ar

Meter is starting to cavitate

R.W. Miller and Associates, Inc. The FLOW CONSULTANT TM  Licensed Software C1987-2012  Version 7.1.0007
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Sales Order:/

Customer:
TAG :50-RO-002
TAGFluid :SEA_WATER
Fluid Ref. :ENTER SEA_WATER Service :SEA WATER
Pipe :316 Stainless Steel Primary :Super Duplex
Meter :Pipe Taps, Restrictive Orifice Taps :2 1/2 & 8 D
Coeff Eq :Stolz Calculation :SIZE
Preparer :THORAT Printed :19/02/2025 

-----------------------------------------------------Max/Design/Normal----------------------------------------------
Flow Rate 0.850000 litre/h(Flow Volume)
Differential 4.6000 Bar
Pipe Reynolds Number 12.
----------------------------------------------------------Measurements-----------------------------------------------
Pressure  pG 5.6000
Barometric 1.0133
Temperature (Flowing) 22.0000 degC
--------------------------------------------------------Fluid Properties-------------------------------------------------
Density (Flowing) 1025.00000 kg/m^3
Viscosity 1.00000 cP
------------------------------------------------------------Factors--------------------------------------------------------
Sizing Factor(SM) 0.00001 @ Normal Flow
Discharge Coefficient(C) 0.59593 @ Normal Flow
Pipe Thermal Expansion(FaD) 1.00003
Bore Thermal Expansion(Fad) 1.00003
------------------------------------------------------Design Information----------------------------------------------
Pipe Diameter(D) 26.64460
Bore Diameter 0.12976
Plate thickness-Flange Mounted Plate 3.1750
Beta 0.00487
Pipeline Velocity (Max) 0.00
Overall Pressure Loss(Max) 4.6000

mm@20.degC
mm@20. degC
mm@20. degC
@20. degC
m/s

ar

Meter is starting to cavitate

R.W. Miller and Associates, Inc. The FLOW CONSULTANT TM  Licensed Software C1987-2012  Version 7.1.0007
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Sales Order:/
Service :NITROGEN
Primary :316 Stainless Steel
Taps :Upstream
Calculation :SIZE

Customer:
TAG :80-RO-001
TAGFluid :Nitrogen
Fluid Ref. :MBWR State Equation
Pipe :316 Stainless Steel
Meter :Orifice:Choked Flow
Coeff Eq :Ward-Smith
Preparer :THORAT Printed :19/02/2025 

------------------------------------------------------------ Flow --------------------------------------------------------
Flow Rate 30.0000 kg/h
Pipe Reynolds Number 22145.
------------------------------------------------------- Measurements ------------------------------------------------------
Pressure (Upstream pG1) 2.0000
Pressure (Downstream pG2) 0.5770
Choking Pressure Ratio  pf2/pf1 0.5277
 Barometric 1.0133
Temperature Flowing 25.0000 degC
--------------------------------------------- Fluid Properties @ dry conditions --------------------------------------------
Density Flowing 3.4072 kg/m^3
 Specific Gravity, G 0.9672
 Molecular Weight (Mw) 28.0134
 Compressibilty   (Zf) 0.9994
Viscosity 0.0180 cP
Isentropic Exponent(Cp/Cv) 1.4032
------------------------------------------------------------Factors----------------------------------------------------------
Discharge Coefficient(C) 0.8392
Pipe Thermal Expansion (FaD) 1.0001
Critical Flow Function (Ycr) 0.6855
--------------------------------------------------- Design Information ----------------------------------------------------
Pipe Diameter(D) 26.64460
Bore Diameter (d) 4.26669
Beta 0.16013
Orifice Minimum Thickness (tPE) 4.2667
Pipeline Velocity           V  4.39
Overall Pressure Loss 1.4230

mm@20. degC
mm@20. degC
@20. degC
mm
m/s
ar

CHOKED/CRITICAL FLOW CONDITIONS

R.W. Miller and Associates, Inc. The FLOW CONSULTANT TM  Licensed Software C1987-2012  Version 7.1.0007
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GENERAL NOTES:

1) This datasheet is to be read in conjunction with following documents:

o Project Datasheets 123A90-DDL-IN-DS-40054;

o General Arrangement Drawings - Restriction Orifice 1724001690-IN-DA-00003;

o Calculation Sheets - Restriction Orifice 1724001690-IN-CA-00005.

2) Ambient Temperature Min: -8.4 °C, Norm: 10.5 °C, Max: +25.0 °C.

3) The orifice bore sizing calculation is based on ISO 5167 and when not applicable e.g. for sonic flow

R.W. Miller can be used. The sizing and thickness calculation is reviewed by Buyer. Restriction orifice

plates is mounted between piping flanges. The surface finish matches the flange surface finish.

4) Restriction orifice  is  single stage or single stage multi-hole or multi-stage type depending upon

requirement.

5) Single stage multi-hole restriction orifice is used to abate the noise generated by single stage orifice

due to high velocity through restriction orifice  plate, bore which offers restriction from incoming

fluid. 

6) All flanges in ASME B31.3 and ASME B31.12 are Raised Face type.

7) Material test certificates MTCs  are  provided by Manufacturer for all valves, tubing & fittings. MTCs

shall include EN 10204 3.1 certification for all metallic materials.

8) Orifice plate  is  permanently marked with Orifice plate information with sizing details, dimensional

and material details.

9) Orifice tag number, material, direction of flow, nominal diameter and bore diameter are

permanently stamped on the orifice plate handle (on upstream side).

10) Vendor to ensure that the noise is within 85 dBA in orifice sizing and selection.

11) Maximum flow run case: "Emergency Fire Blowdown", as per 123A90-DDL-PR-RE-80030_01 "Relief,

Vent and Blowdown Report”, rev01.

12) Minimum temperature run case: "Low Temperature depressurization case", as per 123A90-DDL-PR-

RE-80030_01 "Relief, Vent and Blowdown Report”, rev01.
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GENERAL

1 Tag Number 25-RO-005

2 Service HYDROGEN FROM STORAGE VESSEL (V-25001A) TO HYDROGEN VENT HEADER

3 P&ID Number 123A90-DDL-PR-PID-80015

4 Line Number 4"-HY-142-03HSS-N

5 Line Size Line Schedule 4" Thk (mm) = 3.05

6 Line Material ASTM A312 Gr.TP316/316L

PROCESS
CONDITIONS

7 Fluid State HYDROGEN GAS

8 Design Pressure Min. Max. 40 barg

9 Design Temperature Min. Max. 80

10 Base Pressure Base Temperature  

11 Critical Pressure

12 Permanent Pressure Loss Across Meter

13 Entrained Gas / Liquid (% Mass)

14 Units Note 11 Note 12

15 Flow Operating kg/hr 2047 1300

16 Upsteam Pressure barg 30 28

17 Temperature °C 25 -8.4

18 Density kg/m3 2.5 2.63

19 Compressibility Factor - 1 1

20 Viscosity cP 0.01 0.01

21 Vapour Pressure    

22 Specific Heat Ratio Cp/Cv - 1.3  1.3

23 Molecular Weight 2

ORIFICE PLATE

24 Type RESTRICTION ORIFICE MULTIHOLES (Chocked Flow)

25 Material AISI 316/316L

26 Thickness 10 mm

27 Bore Diameter 4.22 mm (26 holes)

28 Beta Ratio 0.19907

29 Drain or Vent Hole N/A

30 Flow Full Scale 2047 kg/h

31 Differential Pressure @ Full scale 30 barg – 15.9115 barg = 14.0885 bar

32 Choking Pressure Ratio 0.5457

ORIFICE FLANGES

33 Size 4" (Flanges are Out of scope of Vendor's supply)

34 Rating 300#

35 Type Flanged

36 Facing RF

37 Flange Material ASTM A182 Gr. F316/316L

38 Gasket Material (Gaskets are Out of scope of Vendor's supply)

39 Taps Type Quantity - -

40 Taps Size Connection - -

41 Taps Orientation -

PURCHASE

42 Manufacturer Tecnomatic Flow Elements Srl

43 Model ORI

44 Purchase Order Number 4791_OS
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GENERAL

1 Tag Number 25-RO-007

2 Service HYDROGEN FROM STORAGE VESSEL (V-25001B) TO HYDROGEN VENT HEADER

3 P&ID Number 123A90-DDL-PR-PID-80016

4 Line Number 4"-HY-167-03HSS-N

5 Line Size Line Schedule 4" Thk (mm) = 3.05

6 Line Material ASTM A312 Gr.TP316/316L

PROCESS
CONDITIONS

7 Fluid State HYDROGEN GAS

8 Design Pressure Min. Max. 40 barg

9 Design Temperature Min. Max. 80

10 Base Pressure Base Temperature  

11 Critical Pressure

12 Permanent Pressure Loss Across Meter

13 Entrained Gas / Liquid (% Mass)

14 Units Note 11 Note 12

15 Flow Operating kg/hr 2047 1300

16 Upsteam Pressure barg 30 28

17 Temperature °C 25 -8.4

18 Density kg/m3 2.5 2.63

19 Compressibility Factor - 1 1

20 Viscosity cP 0.01 0.01

21 Vapour Pressure    

22 Specific Heat Ratio Cp/Cv - 1.3  1.3

23 Molecular Weight 2

ORIFICE PLATE

24 Type RESTRICTION ORIFICE MULTIHOLES (Chocked Flow)

25 Material AISI 316/316L

26 Thickness 10 mm

27 Bore Diameter 4.22 mm (26 holes)

28 Beta Ratio 0.19907

29 Drain or Vent Hole N/A

30 Flow Full Scale 2047 kg/h

31 Differential Pressure @ Full scale 30 barg - 15.9115 barg = 14.0885 bar

32 Choking Pressure Ratio 0.5457

ORIFICE FLANGES

33 Size 4" (Flanges are Out of scope of Vendor's supply)

34 Rating 300#

35 Type Flanged

36 Facing RF

37 Flange Material ASTM A182 Gr. F316/316L

38 Gasket Material (Gaskets are Out of scope of Vendor's supply)

39 Taps Type Quantity - -

40 Taps Size Connection - -

41 Taps Orientation -

PURCHASE

42 Manufacturer Tecnomatic Flow Elements Srl

43 Model ORI

44 Purchase Order Number 4791_OS
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GENERAL

1 Tag Number 25-RO-010

2 Service HYDROGEN FROM STORAGE VESSEL (V-25001C) TO HYDROGEN VENT HEADER

3 P&ID Number 123A90-DDL-PR-PID-80017

4 Line Number 4"-HY-171-03HSS-N

5 Line Size Line Schedule 4" Thk (mm) = 3.05

6 Line Material ASTM A312 Gr.TP316/316L

PROCESS
CONDITIONS

7 Fluid State HYDROGEN GAS

8 Design Pressure Min. Max. 40 barg

9 Design Temperature Min. Max. 80

10 Base Pressure Base Temperature  

11 Critical Pressure

12 Permanent Pressure Loss Across Meter

13 Entrained Gas / Liquid (% Mass)

14 Units Note 11 Note 12

15 Flow Operating kg/hr 2047 1300

16 Upsteam Pressure barg 30 28

17 Temperature °C 25 -8.4

18 Density kg/m3 2.5 2.63

19 Compressibility Factor - 1 1

20 Viscosity cP 0.01 0.01

21 Vapour Pressure    

22 Specific Heat Ratio Cp/Cv - 1.3  1.3

23 Molecular Weight 2

ORIFICE PLATE

24 Type RESTRICTION ORIFICE MULTIHOLES (Chocked Flow)

25 Material AISI 316/316L

26 Thickness 10 mm

27 Bore Diameter 4.22 mm (26 holes)

28 Beta Ratio 0.19907

29 Drain or Vent Hole N/A

30 Flow Full Scale 2047 kg/h

31 Differential Pressure @ Full scale 30 barg - 15.9115 barg = 14.0885 bar

32 Choking Pressure Ratio 0.5457

ORIFICE FLANGES

33 Size 4" (Flanges are Out of scope of Vendor's supply)

34 Rating 300#

35 Type Flanged

36 Facing RF

37 Flange Material ASTM A182 Gr. F316/316L

38 Gasket Material (Gaskets are Out of scope of Vendor's supply)

39 Taps Type Quantity - -

40 Taps Size Connection - -

41 Taps Orientation -

PURCHASE

42 Manufacturer Tecnomatic Flow Elements Srl

43 Model ORI

44 Purchase Order Number 4791_OS
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GENERAL

1 Tag Number 25-RO-013

2 Service HYDROGEN FROM STORAGE VESSEL (V-25001D) TO HYDROGEN VENT HEADER

3 P&ID Number 123A90-DDL-PR-PID-80018

4 Line Number 4"-HY-175-03HSS-N

5 Line Size Line Schedule 4" Thk (mm) = 3.05

6 Line Material ASTM A312 Gr.TP316/316L

PROCESS
CONDITIONS

7 Fluid State HYDROGEN GAS

8 Design Pressure Min. Max. 40 barg

9 Design Temperature Min. Max. 80

10 Base Pressure Base Temperature  

11 Critical Pressure

12 Permanent Pressure Loss Across Meter

13 Entrained Gas / Liquid (% Mass)

14 Units Note 11 Note 12

15 Flow Operating kg/hr 2047 1300

16 Upsteam Pressure barg 30 28

17 Temperature °C 25 -8.4

18 Density kg/m3 2.5 2.63

19 Compressibility Factor - 1 1

20 Viscosity cP 0.01 0.01

21 Vapour Pressure    

22 Specific Heat Ratio Cp/Cv - 1.3  1.3

23 Molecular Weight 2

ORIFICE PLATE

24 Type RESTRICTION ORIFICE MULTIHOLES (Chocked Flow)

25 Material AISI 316/316L

26 Thickness 10 mm

27 Bore Diameter 4.22 mm (26 holes)

28 Beta Ratio 0.19907

29 Drain or Vent Hole N/A

30 Flow Full Scale 2047 kg/h

31 Differential Pressure @ Full scale 30 barg - 15.9115 barg = 14.0885 bar

32 Choking Pressure Ratio 0.5457

ORIFICE FLANGES

33 Size 4" (Flanges are Out of scope of Vendor's supply)

34 Rating 300#

35 Type Flanged

36 Facing RF

37 Flange Material ASTM A182 Gr. F316/316L

38 Gasket Material (Gaskets are Out of scope of Vendor's supply)

39 Taps Type Quantity - -

40 Taps Size Connection - -

41 Taps Orientation -

PURCHASE

42 Manufacturer Tecnomatic Flow Elements Srl

43 Model ORI

44 Purchase Order Number 4791_OS
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GENERAL

1 Tag Number 25-RO-016

2 Service HYDROGEN FROM STORAGE VESSEL (V-25001E) TO HYDROGEN VENT HEADER

3 P&ID Number 123A90-DDL-PR-PID-80019

4 Line Number 4"-HY-180-03HSS-N

5 Line Size Line Schedule 4" Thk (mm) = 3.05

6 Line Material ASTM A312 Gr.TP316/316L

PROCESS
CONDITIONS

7 Fluid State HYDROGEN GAS

8 Design Pressure Min. Max. 40 barg

9 Design Temperature Min. Max. 80

10 Base Pressure Base Temperature  

11 Critical Pressure

12 Permanent Pressure Loss Across Meter

13 Entrained Gas / Liquid (% Mass)

14 Units Note 11 Note 12

15 Flow Operating kg/hr 2047 1300

16 Upsteam Pressure barg 30 28

17 Temperature °C 25 -8.4

18 Density kg/m3 2.5 2.63

19 Compressibility Factor - 1 1

20 Viscosity cP 0.01 0.01

21 Vapour Pressure    

22 Specific Heat Ratio Cp/Cv - 1.3  1.3

23 Molecular Weight 2

ORIFICE PLATE

24 Type RESTRICTION ORIFICE MULTIHOLES (Chocked Flow)

25 Material AISI 316/316L

26 Thickness 10 mm

27 Bore Diameter 4.22 mm (26 holes)

28 Beta Ratio 0.199

29 Drain or Vent Hole N/A

30 Flow Full Scale 2047 kg/h

31 Differential Pressure @ Full scale 30 barg - 15.9115 barg = 14.0885 bar

32 Choking Pressure Ratio 0.5457

ORIFICE FLANGES

33 Size 4" (Flanges are Out of scope of Vendor's supply)

34 Rating 300#

35 Type Flanged

36 Facing RF

37 Flange Material ASTM A182 Gr. F316/316L

38 Gasket Material (Gaskets are Out of scope of Vendor's supply)

39 Taps Type Quantity - -

40 Taps Size Connection - -

41 Taps Orientation -

PURCHASE

42 Manufacturer Tecnomatic Flow Elements Srl

43 Model ORI

44 Purchase Order Number 4791_OS
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GENERAL

1 Tag Number 25-RO-019

2 Service HYDROGEN FROM STORAGE VESSEL (V-25001F) TO HYDROGEN VENT HEADER

3 P&ID Number 123A90-DDL-PR-PID-80020

4 Line Number 4"-HY-184-03HSS-N

5 Line Size Line Schedule 4" Thk (mm) = 3.05

6 Line Material ASTM A312 Gr.TP316/316L

PROCESS
CONDITIONS

7 Fluid State HYDROGEN GAS

8 Design Pressure Min. Max. 40 barg

9 Design Temperature Min. Max. 80

10 Base Pressure Base Temperature  

11 Critical Pressure

12 Permanent Pressure Loss Across Meter

13 Entrained Gas / Liquid (% Mass)

14 Units Note 11 Note 12

15 Flow Operating kg/hr 2047 1300

16 Upsteam Pressure barg 30 28

17 Temperature °C 25 -8.4

18 Density kg/m3 2.5 2.63

19 Compressibility Factor - 1 1

20 Viscosity cP 0.01 0.01

21 Vapour Pressure    

22 Specific Heat Ratio Cp/Cv - 1.3  1.3

23 Molecular Weight 2

ORIFICE PLATE

24 Type RESTRICTION ORIFICE MULTIHOLES (Chocked Flow)

25 Material AISI 316/316L

26 Thickness 10 mm

27 Bore Diameter 4.22 mm (26 holes)

28 Beta Ratio 0.199

29 Drain or Vent Hole N/A

30 Flow Full Scale 2047 kg/h

31 Differential Pressure @ Full scale 30 barg - 15.9115 barg = 14.0885 bar

32 Choking Pressure Ratio 0.5457

ORIFICE FLANGES

33 Size 4" (Flanges are Out of scope of Vendor's supply)

34 Rating 300#

35 Type Flanged

36 Facing RF

37 Flange Material ASTM A182 Gr. F316/316L

38 Gasket Material (Gaskets are Out of scope of Vendor's supply)

39 Taps Type Quantity - -

40 Taps Size Connection - -

41 Taps Orientation -

PURCHASE

42 Manufacturer Tecnomatic Flow Elements Srl

43 Model ORI

44 Purchase Order Number 4791_OS
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GENERAL

1 Tag Number 25-RO-022

2 Service HYDROGEN FROM H2 TANKS

3 P&ID Number 123A90-DDL-PR-PID-80014

4 Line Number 1"-HY-144-03HSS-N

5 Line Size Line Schedule 1" Thk (mm) = 3.38

6 Line Material ASTM A312 Gr.TP316/316L

PROCESS
CONDITIONS

7 Fluid State HYDROGEN GAS

8 Design Pressure Min. Max. 40 barg

9 Design Temperature Min. Max. 80

10 Base Pressure Base Temperature  

11 Critical Pressure

12 Permanent Pressure Loss Across Meter

13 Entrained Gas / Liquid (% Mass)

14 Units Note 11 Note 12

15 Flow Operating kg/hr 119 90

16 Upsteam Pressure barg 30 28

17 Temperature °C 25 -8.4

18 Density kg/m3 2.5 2.63

19 Compressibility Factor - 1 1

20 Viscosity cP 0.01 0.01

21 Vapour Pressure    

22 Specific Heat Ratio Cp/Cv - 1.3  1.3

23 Molecular Weight 2

ORIFICE PLATE

24 Type RESTRICTION ORIFICE MULTIHOLES (Chocked Flow)

25 Material AISI 316/316L

26 Thickness 6 mm

27 Bore Diameter 5.19347 (1 hole)

28 Beta Ratio 0.19492

29 Drain or Vent Hole N/A

30 Flow Full Scale 119 kg/h

31 Differential Pressure @ Full scale 30 barg – 15.9115 barg = 14.0885 bar

32 Choking Pressure Ratio 0.5457

ORIFICE FLANGES

33 Size 1" (Flanges are Out of scope of Vendor's supply)

34 Rating 300#

35 Type Flanged

36 Facing RF

37 Flange Material ASTM A182 Gr. F316/316L

38 Gasket Material (Gaskets are Out of scope of Vendor's supply)

39 Taps Type Quantity - -

40 Taps Size Connection - -

41 Taps Orientation -

PURCHASE

42 Manufacturer Tecnomatic Flow Elements Srl

43 Model ORI

44 Purchase Order Number 4791_OS
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GENERAL

1 Tag Number 25-RO-024

2 Service HYDROGEN FROM ELECTROLYZER (A-20000) TO HYDROGEN VENT HEADER

3 P&ID Number 123A90-DDL-PR-PID-80013

4 Line Number 1"-HY-143-03HSS-N

5 Line Size Line Schedule 1" Thk (mm) = 3.38

6 Line Material ASTM A312 Gr.TP316/316L

PROCESS
CONDITIONS

7 Fluid State NITROGEN GAS

8 Design Pressure Min. Max. 40 barg

9 Design Temperature Min. Max. 80

10 Base Pressure Base Temperature  

11 Critical Pressure

12 Permanent Pressure Loss Across Meter

13 Entrained Gas / Liquid (% Mass)

14 Units   

15 Flow Operating kg/hr 30 (*) 30

16 Upsteam Pressure barg 2 (*) 8

17 Temperature °C 25 (*) 25

18 Density kg/m3 3.4 (*) 10.2

19 Compressibility Factor - 1 (*) 1

20 Viscosity cP 0.018 (*) 0.018

21 Vapour Pressure  

22 Specific Heat Ratio Cp/Cv - 1.4 (*) 1.4

23 Molecular Weight 28

ORIFICE PLATE

24 Type RESTRICTION ORIFICE MULTIHOLES (Chocked Flow)

25 Material AISI 316/316L

26 Thickness 6 mm

27 Bore Diameter 4.26 mm (1 hole)

28 Beta Ratio 0.16013

29 Drain or Vent Hole N/A

30 Flow Full Scale 30 kg/h

31 Differential Pressure @ Full scale 2 barg – 0.5770 barg = 1.423 bar

32 Choking Pressure Ratio 0.5277

ORIFICE FLANGES

33 Size 1" (Flanges are Out of scope of Vendor's supply)

34 Rating 300#

35 Type Flanged

36 Facing RF

37 Flange Material ASTM A182 Gr. F316/316L

38 Gasket Material (Gaskets are Out of scope of Vendor's supply)

39 Taps Type Quantity - -

40 Taps Size Connection - -

41 Taps Orientation -

PURCHASE

42 Manufacturer Tecnomatic Flow Elements Srl

43 Model ORI

44 Purchase Order Number 4791_OS

(*) = sizing case 
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GENERAL

1 Tag Number 50-RO-001

2 Service SEA WATER BY-PASS PUMP P-50001A

3 P&ID Number 123A90-DDL-PR-PID-80021

4 Line Number 1"-SWS-146-01SD-E

5 Line Size Line Schedule 1" Thk (mm) = 3.38

6 Line Material ASTM A790 UNS S32760

PROCESS
CONDITIONS

7 Fluid State SEA WATER LIQUID

8 Design Pressure Min. Max.  7.6 barg

9 Design Temperature Min. Max.  100°C

10 Base Pressure Base Temperature  

11 Critical Pressure

12 Permanent Pressure Loss Across Meter

13 Entrained Gas / Liquid (% Mass)

14 Units @ Max. Flow @ Norm. Flow @ Min. Flow

15 Flow Operating lt/hr  0.85  

16 Upsteam Pressure barg  5.60  

17 Temperature °C  22  

18 Density kg/m3  1025  

19 Compressibility Factor -  N/A  

20 Viscosity cP  1  

21 Vapour Pressure bar  0.02  

22 Specific Heat Ratio Cp/Cv -  1.33  

23 Molecular Weight 18

ORIFICE PLATE

24 Type RESTRICTION ORIFICE CONCENTRIC TYPE

25 Material 25% CR SDPLX

26 Thickness 3 mm

27 Bore Diameter 0.12976 mm (1 hole)

28 Beta Ratio 0.00487

29 Drain or Vent Hole N/A

30 Flow Full Scale

31 Differential Pressure @ Full scale

ORIFICE FLANGES

32 Size 1" (Flanges are Out of scope of Vendor's supply)

33 Rating 150#

34 Type Flanged

35 Facing RF

36 Flange Material ASTM A182 Gr. F55

37 Gasket Material (Gaskets are Out of scope of Vendor's supply)

38 Taps Type Quantity - -

39 Taps Size Connection - -

40 Taps Orientation -

PURCHASE

41 Manufacturer Tecnomatic Flow Elements Srl

42 Model ORI

43 Purchase Order Number 4791_OS
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GENERAL

1 Tag Number 50-RO-002

2 Service SEA WATER BY-PASS PUMP P-50001B

3 P&ID Number 123A90-DDL-PR-PID-80021

4 Line Number 1"-SWS-147-01SD-E

5 Line Size Line Schedule 1" Thk (mm) = 3.38

6 Line Material ASTM A790 UNS S32760

PROCESS
CONDITIONS

7 Fluid State SEA WATER LIQUID

8 Design Pressure Min. Max.  7.6 barg

9 Design Temperature Min. Max.  100°C

10 Base Pressure Base Temperature  

11 Critical Pressure

12 Permanent Pressure Loss Across Meter

13 Entrained Gas / Liquid (% Mass)

14 Units @ Max. Flow @ Norm. Flow @ Min. Flow

15 Flow Operating lt/hr  0.85  

16 Upsteam Pressure barg  5.60  

17 Temperature °C  22  

18 Density kg/m3  1025  

19 Compressibility Factor -  N/A  

20 Viscosity cP  1  

21 Vapour Pressure bar  0.02  

22 Specific Heat Ratio Cp/Cv -  1.33  

23 Molecular Weight 18

ORIFICE PLATE

24 Type RESTRICTION ORIFICE CONCENTRIC TYPE

25 Material 25% CR SDPLX

26 Thickness 3 mm

27 Bore Diameter 0.12976 mm (1 hole)

28 Beta Ratio 0.00487

29 Drain or Vent Hole N/A

30 Flow Full Scale

31 Differential Pressure @ Full scale

ORIFICE FLANGES

32 Size 1" (Flanges are Out of scope of Vendor's supply)

33 Rating 150#

34 Type Flanged

35 Facing RF

36 Flange Material ASTM A182 Gr. F55

37 Gasket Material (Gaskets are Out of scope of Vendor's supply)

38 Taps Type Quantity - -

39 Taps Size Connection - -

40 Taps Orientation -

PURCHASE

41 Manufacturer Tecnomatic Flow Elements Srl

42 Model ORI

43 Purchase Order Number 4791_OS
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GENERAL

1 Tag Number 80-RO-001

2 Service HYDROGEN FROM STORAGE VESSEL TO FUEL CELL

3 P&ID Number 123A90-DDL-PR-PID-80012

4 Line Number 1"-HY-163-01HSS-N

5 Line Size Line Schedule 1" Thk (mm) = 3.38

6 Line Material ASTM A312 Gr.TP316/316L

PROCESS
CONDITIONS

7 Fluid State NITROGEN GAS

8 Design Pressure Min. Max.  10

9 Design Temperature Min. Max.  80

10 Base Pressure Base Temperature  

11 Critical Pressure

12 Permanent Pressure Loss Across Meter

13 Entrained Gas / Liquid (% Mass)

14 Units   

15 Flow Operating kg/hr 30  

16 Upsteam Pressure barg 2  

17 Temperature °C 25  

18 Density kg/m3 3.4  

19 Compressibility Factor - 1  

20 Viscosity cP 0.018  

21 Vapour Pressure    

22 Specific Heat Ratio Cp/Cv - 1.4  

23 Molecular Weight 28

ORIFICE PLATE

24 Type
RESTRICTION ORIFICE CONCENTRIC TYPE

(Chocked Flow)

25 Material AISI 316/316L

26 Thickness 6 mm

27 Bore Diameter 4.26646 mm (1 hole)

28 Beta Ratio 0.16012

29 Drain or Vent Hole N/A

30 Flow Full Scale 30 kg/h

31 Differential Pressure @ Full scale 2 barg – 0.5770 barg = 1.423 bar

32 Chocked Pressure Ratio 0.5277

ORIFICE FLANGES

33 Size 1" (Flanges are Out of scope of Vendor's supply)

34 Rating 150#

35 Type Flanged

36 Facing RF

37 Flange Material ASTM A182 Gr. F316/316L

38 Gasket Material (Gaskets are Out of scope of Vendor's supply)

39 Taps Type Quantity - -

40 Taps Size Connection - -

41 Taps Orientation -

PURCHASE

42 Manufacturer Tecnomatic Flow Elements Srl

43 Model ORI

44 Purchase Order Number 4791_OS
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SCOPE OF SUPPLY

This Inspection and Test Plan covers all activities that will be carried out in design and fabrication of

Restriction Orifices.

The inspection and test will be carried in accordance with Project Documents.

All inspection and witness test will be performed according priory to Project and TERRANOVA internal

quality procedures, codes and standards criteria. TERRANOVA will furnish the whole documentation

concerning verifications, checks and tests above mentioned and others if needed in various sets, in the

numbers and in the language required as per Purchase Order.

LIST of ITEMS:

25-RO-005 25-RO-007 25-RO-010 25-RO-013 25-RO-016 25-RO-019
25-RO-022 25-RO-024 50-RO-001 50-RO-002 80-RO-001  

DEFINITION OF PURCHASER AND COMPANY INVOLVEMENT OF SUPPLY

The nature of PURCHASER and company involvement is indicated against each activity of fabrication and

testing by means of the letters H, W, SW, R and A with the following definitions:

H: HOLD POINT

The VENDOR cannot carry out the specified controls and tests without PURCHASER/COMPANY

attendance and witnessing. The VENDOR must notify PURCHASER via inspection notification (as per

inspection Notification template which will be submitted afterwards) of the dedicated inspection activity

at least 14 Calendar days in advance. The VENDOR cannot deviate from this rule unless written approval

has been by PURCHASER.

W: WITNESS

The VENDOR must notify PURCHASER of the dedicated inspection activity at least 14 days in advance but

PURCHASER/COMPANY witnessing is not mandatory. If PURCHASER does not elect to be present, the

VENDOR may proceed with his own inspection provided controls and test records are made available to

PURCHASER for review.

SW: SPOT WITNESS

Spot Witness denotes to random attendance of inspector without any invitation of the VENDOR and

without advance notification by the PURCHASER to the VENDOR.

R: REVIEW – Review of Documents

The VENDOR has either to submit to PURCHASER for review and comments the documents required

prior to the performance of the dedicated activity or to transmit or make available for the review of

PURCHASER the result of the controls and tests conducted, as the case may be.

LEGEND:

· VENDOR: Terranova®

· CONTRACTOR: Rosetti Marino

· COMPANY: Crosswind
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INSPECTION ACTIVITIES TABLE:

No.
Description of

Inspection/Test

Applicable Specification

or Procedure

Verifying

Format

Participation by

VENDOR

(TERRANOVA)

CONTRACTOR

(ROSETTI

MARINO)

COMPANY

(CROSSWIND)

1 
Material

Certificates
Check

EN 10204 standard,
3.1 type

Material 3.1
Certificates

H R R

2 PMI Report
Review

1724001690-QC-
PRO-00006

PMI Report H R R

3 Visual Inspection
1724001690-IN-

DA-00003
1724001690-IN-

DA-00003
H W W

4 Check of
marking

1724001690-IN-
DA-00003

1724001690-IN-
DA-00003

H W W

5 Check of
quantities

1724001690-IN-
DA-00003

1724001690-IN-
DA-00003

H W W

6 Dimensional
Check

1724001690-IN-
DA-00003

1724001690-IN-
DA-00003

H SW (*) SW (*)

7 Packing and
Shipping

Packing List Packing List H R R

8 IRN - - R H R

9 Final
documentation

1724000979-MD-
LIS-00001

Certificates H R R

(*): step 6 (dimensional check) will be executed on one item for each orifice size.
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FACTORY ACCEPTANCE TEST PROCEDURE

Document Number: 1724001690-QC-PRO-00006

Document Class: 2
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VISUAL / DIMENSIONAL PROCEDURE:
1. SCOPE

This procedure covers the requirements which shall be used about the visual and dimensional inspection of

parts and assembly of flowmeters and restriction orifices.

2. RESPONSIBILITY

The workshop Q.C. supervisor is responsible for the control of materials in accordance with this specification.

3. PROCEDURE

Visual and dimensional examinations shall be performed in accordance with the manufacturing and control

plan requirements.

Controls shall be performed at least at these manufacturing steps:

· Raw material reception;

· Process machining;

· Assembly;

· Release for shipping.

4. CONTROL TOOLS for DIMENSIONAL EXAMINATION

For dimensional examinations, according to the piece dimensions and parts the following

tools shall be used:

· for lengths up to 500 mm: sliding gauge;

· for lengths over 500 mm: steel tape;

· for diameters with decimal tolerance: sliding qauge;

· for diameters with centesimal tolerance: micrometer qauqe;

· for threads: plug gauge or roller thread gauge

· for surface finish: roughness Gauge

All the instruments used for examinations shall be controlled and calibrated instruments, certified by the

Q.A. manager.

For visual examinations in aid of naked eye the following tools may be used:

· Mirrors;

· Magnifying lens;

· Illuminators.
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5. PROCEDURE for VISUAL and DIMENSIONAL EXAMINATION

Dimensional examinations shall be performed on 100% of the pieces. All the dimensions shown on reference

documents listed on the manufacturing and control plan (drawings, codes, contract specifications, etc...)

shall be checked.

All pieces whose dimensions are outside the manufacturing tolerances, shown on the reference documents,

shall be rejected and segregated from the remaining pieces, identifying them with label marked "HOLD

ITEMS". In such event a non-conforming material report shall be issued by the Q.C. supervisor and promptly

forwarded to Q.A. manager.

Visual examinations shall be performed on 100% of the pieces. The examination shall consist of observation

of whatever portions of a component or weld. The following parts shall be checked carefully:

· External and internal surfaces;

· Bevels;

· Marking;

· Packing;

· Welds (where applicable).

All surfaces shall be clean and free of scales, rust, oil and grease. All welds, pipe and components shall be

capable of complying with the requirements specified below or with the limitations on imperfections

specified in the Material Specification under with the component was furnished.

The following indications are unacceptable:

· Cracks on external surface;

· Undercut on surface which is greater than 1 mm deep;

· Lack of fusion on surface;

· Weld reinforcement greater than specified in the welding specification (where applicable);

· Incomplete weld penetration (where applicable).

6. REPORT

A report shall be issued by the Q.A. department and this report shall become a part of the manufacturer's

final quality control documentation to be submitted to the purchaser.
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POSITIVE MATERIAL IDENTIFICATION

PROCEDURE:
1. SCOPE
This document contains all the necessary instructions to identify an alloy and to carry out its chemical

composition Quantitative analysis with normal accuracy degree by using Niton Xtl 800 mod. 898 and Xtl 700

mod. 797Z.

2. REFERENCE DOCUMENTS
· Operating Manual for alloy Analyzer Niton;

· ASME BPVC IIA Latest Edition.

3. PERSONNEL TRAINING
The personnel carrying out the tests shall have an adequate knowledge of the operating instructions

included in the Manual.

4. MEASUREMENT AND OPERATION PRINCIPLES
The apparatus applies the X Ray fluorescence analytic technique through energy issue from a X Ray-tube,

for the followings object:

· Quality control and examination of type of alloy.

· Quantitative analysis of chemical composition.

The alloy identification is carried out through the chemical recognition of the X ray’s intensity chemical

combination corresponding to the Specific document composition range.

Therefore, it is necessary to ensure that the surface of the material to be analysed chemically represents the

sample under examination and, when necessary, even by means of mechanical working (cleaning, polishing,

grinding, etc.) in order to remove oxidations or any parts of not representative material.

5. RADIATIONS SECURITY
The operator must follow the manual instructions. The inspection performed with “Niton equipment” will not

cause any environment incompatibility and will not interfere with all the operations performed near the

operator.

6. CALIBRATION CHECK
Switch on the instrument and then wait for its self – checking starting with its calibration test through

identification of the standard sample 1.1/4 Cr ½ Mo UNS K11572 - IARM 35 EN. In case the apparatus does

not identify the standard sample, it will be necessary to proceed as described in the Manual.

7. ALLOY IDENTIFICATION
Check the surface conditions and select the appropriate operating mode. Position the instrument taking
care that the window is completely covered with the material to be examined and start with the alloy
identification.
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After completion of the identification procedure, the apparatus will show on the display the name and code
of the alloy which has been analyzed.
The failure of an identification can be due to one of the following reasons:

· Movement of the probe during data acquisition.

· Surface coat chemical not representative.

· Dimension of part under examination lower than probe window dimension or non-contact

conditions.

· Metal thickness not suitable.

· Alloy not included in the specifications which have been stored.

The percentages of the different elements are visualized on the display at the end of the alloy identification.

After PMI testing has been successfully completed, each equipment component shall be marked.

If the result is different from the expected one, repeat the identification to confirm, verify that the operating

system applied is suitable to the surface conditions and in case select an operating system more adequate.

Testing of C (Carbon) will not be performed because it is not specifically required.

8. ACCEPTANCE CRITERIA
For acceptance, it must be demonstrated that materials contain the amounts of alloying elements shown in

the material specification. Alloys shall be acceptable if the alloying elements are each within 10% of the

specified range of values. Welds with consumables that match, or nearly match, the base metal composition

shall be within ±12.5% of the ranges allowed in ASME SEC IIC for each element.

9. REJECTION PROCEDURES
If the PMI testing results fall outside the acceptable range using a method described, the Equipment

Manufacturer or the Fabricator, as applicable, has the option to conduct a more accurate analysis at his own

expense to determine the component acceptance such as obtaining a chemical analysis performed by an

independent testing laboratory.

The alternative test method or independent laboratory must be acceptable to the Company Inspector. The

results of the more accurate test method or independent chemical analysis shall govern. If any component

or weld is found unacceptable, it shall be marked with an “X” and replaced. The replacement shall be alloy

verified in accordance with this standard.

10. TEST REPORT
After completion of the examination the operator will record the results on the Test Report.
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TEST CERTIFICATE (Certificato di Collaudo)

Certificato.Visivo Dimensionale (Test Certificate Visual and Dimensional): Pagina 1 di 1

Rev.0 dd.31.03.2010

Customer (Cliente) P.O. (Ordine) Plant (Impianto)
Job

(Commessa N.)

TEST RESULT (ESITO DEL COLLAUDO)

Date (Data)

Conforming

(Conforme)

Dimensional Check 

(Controllo

Dimensionale) 

Conforming

(Conforme)

Attachment

(Allegati)

TER Inspector

Ispettore TER)

Purchaser’s Inspector

(Ispettore Cliente)

Total Page 

(Tot. Pagine)

Not Conforming

(Non Conforme)

Marking/Tagging

check

(Controllo

Marcature)

Conforming

(Conforme)

Not

Conforming

(Non

Conforme)

Not Conforming

(Non Conforme)

Total Item (Totale

Pezzi)

Surface Finish Check 

(Controllo Finiture

Superficiali) 

Conforming

(Conforme)

Not Conforming

(Non Conforme)

RESULT (RISULTATI)

N.
Quantity

(Pezzi)

P.O. Item

(P.O. Ref)
Product (Prodotto)

Model/Tag 

(Serial Number/Sigla)

COMPONENTS MATERIALS (MATERIALI DEI COMPONENTI) 

Flange Material 

(Materiale Flangia) 

Pipe Material 

(Materiale Tubo) 

Plate Material 

(Materiale Disco) 

Drawings N°

(Numero Disegni)

1 

2 

… 
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Operator / Operatore: Customer / Cliente: Inspector / Ispettore:

POSITIVE ALLOY MATERIAL IDENTIFICATION REPORT N°.

Date / Data

IDENTIFICAZIONE MATERIALI Sheet / Pagina OF

HEAT N°. /

COLATA N°.
P.O. / ORDINE CLIENTE

QCP /

QUAL. PLAN No.

APPARATUS /

STRUMENTO

PROCEDURE /

PROCEDURA
Email: sales@terranova-instruments.com  –  Web: www.terranova-instruments.com

CUSTOMER /

CLIENTE

JOB N°. /

N°. COMMESSA
PLANT / IMPIANTO

ANALYSIS RESULTS / RISULTATI D' ANALISI CONFORMING /

CONFORME HEAT  / COLATA% REQUIRED / RICHIESTE % MEASURED / MISURATE

Ni Cr Mo 

MATERIAL /

MATERIALE
OBJECT / OGGETTO

DRAWING /

DISEGNO

EXTEND OF ANALYSE /

ESTENSIONE CONTROLLO

QUANTITY ANALYSIS /

N°. ANALISI TOTALI

YES / NONi Cr Mo

PO

ITEM

ITEM DESCRIPTION / 

DESCRIZIONE ITEM 
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Tag Number Tag Description Physical Class Name Location System/SubSystem Code Purchase Order Number Vendor Company Name Manufacturer Company Name Model Number Equipment Manufacturer Serial Number Model Part No Hazardous Area Equip Relevant Hazardous Area Certificate Standard Hazardous Area Certifying Authority Hazardous Area Certificate Number Atex Classification Explosion Protection Examination Certificate Document Number Layout Drawing Datasheet Assembly/Dimensional Drawing General Arrangement Operating & Maintenance Manual Wiring Diagram Spare Parts List Lubricant Document Reference Criticality Remarks

25-RO-005 Restriction Orifice N/A
HOLLANDSE KUST

NOORD WIND PARK
N/A 1724001690 Terranova Srl Tecnomatic Flow Elements Srl ORI N/A RO - - - - - - 1724001690-IN-DA-00003 1724001690-IN-DS-00004 1724001690-IN-DA-00003 1724001690-IN-DA-00003 N/A N/A N/A N/A N/A -

25-RO-007 Restriction Orifice N/A
HOLLANDSE KUST

NOORD WIND PARK
N/A 1724001690 Terranova Srl Tecnomatic Flow Elements Srl ORI N/A RO - - - - - - 1724001690-IN-DA-00003 1724001690-IN-DS-00004 1724001690-IN-DA-00003 1724001690-IN-DA-00003 N/A N/A N/A N/A N/A -

25-RO-010 Restriction Orifice N/A
HOLLANDSE KUST

NOORD WIND PARK
N/A 1724001690 Terranova Srl Tecnomatic Flow Elements Srl ORI N/A RO - - - - - - 1724001690-IN-DA-00003 1724001690-IN-DS-00004 1724001690-IN-DA-00003 1724001690-IN-DA-00003 N/A N/A N/A N/A N/A -

25-RO-013 Restriction Orifice N/A
HOLLANDSE KUST

NOORD WIND PARK
N/A 1724001690 Terranova Srl Tecnomatic Flow Elements Srl ORI N/A RO - - - - - - 1724001690-IN-DA-00003 1724001690-IN-DS-00004 1724001690-IN-DA-00003 1724001690-IN-DA-00003 N/A N/A N/A N/A N/A -

25-RO-016 Restriction Orifice N/A
HOLLANDSE KUST

NOORD WIND PARK
N/A 1724001690 Terranova Srl Tecnomatic Flow Elements Srl ORI N/A RO - - - - - - 1724001690-IN-DA-00003 1724001690-IN-DS-00004 1724001690-IN-DA-00003 1724001690-IN-DA-00003 N/A N/A N/A N/A N/A -

25-RO-019 Restriction Orifice N/A
HOLLANDSE KUST

NOORD WIND PARK
N/A 1724001690 Terranova Srl Tecnomatic Flow Elements Srl ORI N/A RO - - - - - - 1724001690-IN-DA-00003 1724001690-IN-DS-00004 1724001690-IN-DA-00003 1724001690-IN-DA-00003 N/A N/A N/A N/A N/A -

25-RO-022 Restriction Orifice N/A
HOLLANDSE KUST

NOORD WIND PARK
N/A 1724001690 Terranova Srl Tecnomatic Flow Elements Srl ORI N/A RO - - - - - - 1724001690-IN-DA-00003 1724001690-IN-DS-00004 1724001690-IN-DA-00003 1724001690-IN-DA-00003 N/A N/A N/A N/A N/A -

25-RO-024 Restriction Orifice N/A
HOLLANDSE KUST

NOORD WIND PARK
N/A 1724001690 Terranova Srl Tecnomatic Flow Elements Srl ORI N/A RO - - - - - - 1724001690-IN-DA-00003 1724001690-IN-DS-00004 1724001690-IN-DA-00003 1724001690-IN-DA-00003 N/A N/A N/A N/A N/A -

50-RO-001 Restriction Orifice N/A
HOLLANDSE KUST

NOORD WIND PARK
N/A 1724001690 Terranova Srl Tecnomatic Flow Elements Srl ORI N/A RO - - - - - - 1724001690-IN-DA-00003 1724001690-IN-DS-00004 1724001690-IN-DA-00003 1724001690-IN-DA-00003 N/A N/A N/A N/A N/A -

50-RO-002 Restriction Orifice N/A
HOLLANDSE KUST

NOORD WIND PARK
N/A 1724001690 Terranova Srl Tecnomatic Flow Elements Srl ORI N/A RO - - - - - - 1724001690-IN-DA-00003 1724001690-IN-DS-00004 1724001690-IN-DA-00003 1724001690-IN-DA-00003 N/A N/A N/A N/A N/A -

80-RO-001 Restriction Orifice N/A
HOLLANDSE KUST

NOORD WIND PARK
N/A 1724001690 Terranova Srl Tecnomatic Flow Elements Srl ORI N/A RO - - - - - - 1724001690-IN-DA-00003 1724001690-IN-DS-00004 1724001690-IN-DA-00003 1724001690-IN-DA-00003 N/A N/A N/A N/A N/A -
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