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OBJECTIVE 

This Specification establishes the technical requirements for the execution of the design of 
engineering, materials, fabrication, inspection, testing and certification of all Plate Heat Exchangers 
to be supplied to PETROBRAS FPSOs. This specification complements: 

• API 667; 

• IOGP S-749 and its amendments1; 

¹Quality requirements of IOGP S-749Q shall be replaced by Exhibit VII (Directives for Quality 
Management System), I-ET-3010.00-1200-972-P4X-001 - MANUFACTURING SURVEY 
INSPECTION, and I-ET-3010.00-1200-978-P4X-001 – TRACEABILITY. 

This technical specification is written as an overlay to IOGP S-749 (version 1.0, December 2023), 
matching the same numbers of section and subsections, which are reproduced in the following items. 
If a section (or subsection) of IOGP S-749 or API 667 is modified, this specific section is identified 
inside a box with: Add (add to section or add new section), Replace (part of or entire section) or 
Delete. Otherwise, if no supplementary or modification is required, the section (or subsection) of IOGP 
S-749 specification or API 667 is mandatory. 

In addition to the requirements of this technical specification, SELLER shall follow all the requirements 
of the Exhibit I (SCOPE OF SUPPLY), as well as Exhibit III (DIRECTIVES FOR PRODUCT 
DEVELOPMENT), Exhibit IV (DIRECTIVES FOR PRODUCT FABRICATION), Exhibit V 
(DIRECTIVES FOR ACQUISITIONS), Exhibit VI (DIRECTIVES FOR PLANNING AND CONTROL), 
Exhibit VII (DIRECTIVES FOR QUALITY ASSURANCE SYSTEM) and Exhibit VIII (DIRECTIVES 
FOR COMMISSIONING PROCESS). 

The requirements herein listed are applicable to all players performing such related activities within 
the scope of this unit, including s, manufacturer, main SELLER, sub SELLERs, suppliers, sub 
suppliers, integrators, constructors, and all technical personnel involved. Within the scope of this 

document, they are all referred to as being a SELLER. 
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SECTION I – COMPLEMENTARY REQUIREMENTS TO IOGP S-749 AND API 667 

1 SCOPE 

Add to section 

The use of gasketed plate heat exchangers is not acceptable for heating or cooling gas. 

2 NORMATIVE REFERENCES  

Add new section 2.0 heading before first paragraph 

2.0 CODES AND STANDARDS 

Add to first paragraph 

The following publications are referred to in this document, the PDS (IOGP S-749D) or the IRS (IOGP 
S-749L) in such a way that some or all of their content constitutes requirements of this specification. 

Replace NACE MR0103 with 

ANSI/NACE MR0103/ISO 17945, Petroleum, petrochemical and natural gas industries — Metallic 
materials resistant to sulfide stress cracking in corrosive petroleum refining environments. 

Replace NACE MR0175 with 

ANSI/NACE MR0175/ISO 15156 (all parts), Petroleum and natural gas industries — Materials for use 
in H2S-containing environments in oil and gas production. 

Add to section 

API 579-1/ASME FFS-1, Fitness-For-Service 

ASME, Boiler and Pressure Vessel Code, (BPVC) Section IX, Welding, Brazing, and Fusing 
Qualifications 

ASME, Boiler and Pressure Vessel Code, (BPVC) Section VIII, Division 1, Rules for Construction of 
Pressure Vessels 

ASME, Boiler and Pressure Vessel Code, (BPVC) Section VIII, Division 2, Rules for Construction of 
Pressure Vessels: Alternative Rules 

ASTM A380/A380M, Standard Practice for Cleaning, Descaling, and Passivation of Stainless-Steel 
Parts, Equipment, and Systems 

ASTM A578/A578M, Standard Specification for Straight-Beam Ultrasonic Examination of Rolled Steel 
Plates for Special Applications 

AWS D1.1, Structural Welding Code – Steel 

EN 10160, Ultrasonic testing of steel flat product of thickness equal or greater than 6 mm (reflection 
method) 

EN 10204, Metallic products — Types of inspection documents 

EN 13445, Unfired pressure vessels 

IOGP S-715, Supplementary Specification to NORSOK M-501 Coating and Painting for Offshore, 
Marine, Coastal and Subsea Environments 

ISO 10474, Steel and steel products — Inspection documents 
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ISO 12944 (all parts), Paints and varnishes — Corrosion protection of steel structures by protective 
paint systems 

ISO 15607, Specification and qualification of welding procedures for metallic materials — General 
rules 

PD 5500, Specification for unfired pressure vessels 

Add to List 

ASME BPVC Sec II Materials 

ASME BPVC Sec V Non-Destructive Examination 

ASME B 16.47 Large Diameter Steel Flanges (NPS 26 Through NPS 60) 

ASME B 16.5 Pipe Flanges and Flanged Fittings (NPS ½ Through NPS 24) 

ASTM B850 
Standard Guide for Post-Coating Treatments of Steel for 
Reducing the Risk of Hydrogen Embrittlement 

ASTM D471 Standard Test Method for Rubber Property-Effect of Liquids 

ABNT NBR 6123 
“Forças devidas ao Vento em Edificações” (Brazilian 

Technical standard for wind load calculation) 

ISO 34 
Rubber, Vulcanized or Thermoplastic – Determination of Tear 
Strength 

ISO 37 
Rubber, Vulcanized or Thermoplastic – Determination of 
Tensile Stress-strain Properties 

ISO 48-2 
Rubber, Vulcanized or Thermoplastic – Determination of 
Hardness (hardness between 10 IRHD and 100 IRHD) 

ISO 815-1 
Rubber, Vulcanized or Thermoplastic – Determination of 
Compression Set Part 1: At ambient or elevated temperatures 

ISO 1817 
Rubber, Vulcanized or Thermoplastic – Determination of the 
Effect of Liquids 

ISO 2781 
Rubber, Vulcanized or Thermoplastic – Determination of 
density 

ISO 21457 
Petroleum and natural gas industries – Materials selection and 
corrosion control for oil and gas production systems 

Add new sections 

2.1 CLASSIFICATION SOCIETY 

SELLER shall perform the work in accordance with the requirements of the Classification Society. 

SELLER is responsible submit to the Classification Society the documentation in compliance with 
stated Rules. 
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Add new section 

2.2 GOVERNMENT REGULATION 

NR-13 “Caldeiras, Vasos de Pressão, Tubulações e Tanques 
Metálicos de Armazenamento” (Boilers, Pressure Vessels, 
Piping and Metal Storage Tanks) 

NR-37 “Segurança e Saúde em Plataformas de Petróleo” (Safety 
and Health in Oil Platforms)  

Note: Government codes, regulations, ordinances, or rules applicable to the equipment in Brazil 
shall prevail over the requirements of this specification, including reference codes and standards, 
only if more stringent.  

Add new section 

2.3 REFERENCE DOCUMENTS 

DR-ENGP-I-1.15 COLOR CODING 

I-ET-3010.00-1200-540-P4X-001 
REQUIREMENTS FOR PRESSURE VESSELS DESIGN 
AND FABRICATION 

I-DE-3010.00-5140-700-P4X-003 GROUNDING INSTALLATION TYPICAL DETAILS 

I-ET-3010.00-1200-251-P4X-001 REQUIREMENTS FOR BOLTING MATERIALS 

I-ET-3010.00-1200-956-P4X-002 GENERAL PAINTING 

I-ET-3010.00-1200-431-P4X-001 THERMAL INSULATION FOR MARITIME INSTALLATIONS 

I-ET-3010.00-1200-955-P4X-001 WELDING 

I-ET-3010.00-1200-940-P4X-002 GENERAL TECHNICAL TERMS 

I-ET-3010.00-1200-970-P4X-003  
REQUIREMENTS FOR PERSONNEL QUALIFICATION 
AND CERTIFICATION 

I-ET-3010.00-1200-970-P4X-004 
NON-DESTRUCTIVE TESTING REQUIREMENTS FOR 
METALLIC AND NON-METALLIC MATERIALS 

I-ET-3010.00-1200-970-P4X-013 COMPLIANCE WITH NR-13 AND SPIE REQUIREMENTS 

Add new section 

2.4 CONFLICTING REQUIREMENTS 

In case of conflicting requirements between this technical specification and the referred 
applicable standards, the most stringent requirement shall prevail. In case of conflicting 
information between this Specification and other specific PETROBRAS´ document, a 
formal technical query shall be issued to PETROBRAS, seeking clarification.  
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Replace Section 3 title with 

3 TERMS, DEFINITIONS, AND ABBREVIATION TERMS  

Add new section 3.0 heading before first paragraph 

3.0   ADDITIONAL ABBREVIATED TERMS 

CAS conformity assessment system 

EPDM ethylene propylene diene monomer 

FKM fluoroelastomer 

FFKM perfluoroelastomer 

HBW Brinell hardness with tungsten ball 

HNBR hydrogenated nitrile butadiene rubber 

IRS information requirements specification 

NBR nitrile butadiene rubber 

NDE nondestructive examination 

PDS procurement data sheet 

PMI positive material identification 

PN nominal pressure 

QRS quality requirements specification 

TRS technical requirements specification 

 

Add new NOTE  

 
NOTE Terms and definitions are also established in I-ET-3010.00-1200-940-P4X-002 – GENERAL 
TECHNICAL TERMS. 

Add new term 3.22 

3.22   
austenitic stainless steel 

Stainless steel whose microstructure at room temperature consists predominantly of austenite. 
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Add new term 3.23 

3.23  
carbon equivalent (CE) 

 

with chemical element concentration expressed in mass fraction percent. 

NOTE  Definition sourced from the International Institute of Welding. 

Add new term 3.24 

3.24  
carbon steel 

Alloy of carbon and iron that contains up to 2 % mass fraction carbon, up to 1.65 % mass fraction 
manganese and residual quantities of other elements, except those intentionally added in specific 
quantities for deoxidation, usually silicon/aluminum. 

Add new term 3.25 

3.25 
low-alloy steel 

Steel that contains a total alloying element content of less than 5 % mass fraction or steels whose 
chromium mass fraction is less than 10.5 % and more than that specified for carbon steel. 

Add new term 3.26 

3.26  
utility service 

Process operation consisting of only demineralized water, steam, potable water, sea water, cooling 
tower water, refrigerant (all phases), glycol/water solutions, lubricating oil, diesel oil, air, inert gases or 
any combination thereof.  

NOTE Plate-and-frame heat exchangers in utility service typically form part of an equipment package 
or skid for which the consequences of failure can be lower than for plate-and-frame heat exchangers 
in non-utility service. 

Add new term 3.27 

3.27  
Intermediate reinforcement plate 

A plate inserted into the plates set to provide greater rigidity to the assembly. 

Add new term 3.28 

3.28  
purchaser 

Also identified as Buyer, it is defined as the Company that is buying the FPSO, PETROBRAS.  
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4 GENERAL  

Add new section 4.0 before first paragraph 

4.0 

Compliance with the requirements of this Technical Specification or other specifications shall in no 
case reduce or eliminate SELLER’s responsibility, who will always bear full responsibility for the 
thermal and mechanical design and fabrication of the heat exchangers. 

SELLER shall design and fabricate the heat exchangers for a minimum lifetime of 30 years.  

4.1 

Add to second sentence 

except where modified by this specification 

Replace first sentence 

The selected pressure design code shall be ASME BPVC Section VIII Division 1. 

4.7 

Replace first sentence with 

Materials and welds in sour service or wet hydrogen sulfide service shall comply with ANSI/NACE 
MR0175/ISO 15156 (all parts) or ANSI/NACE MR0103/ISO 17945, as specified. 

4.10 

In second sentence, replace "subject to the agreement of the purchaser" with 

as specified in 4.11 

Add new section 

4.11 Screening and Evaluation Method for Fatigue Analysis 

4.11.1 

The screening and evaluation method for fatigue analysis shall be in accordance with the specified 
pressure design code. 

4.11.2 

Where the selected pressure design code is ASME BPVC, Section VIII, Division 1, the screening and 
evaluation method for fatigue analysis shall be in accordance with ASME BPVC, Section VIII, Division 
2. 

4.11.3 

Where the specified pressure design code does not include a screening and evaluation method for 
fatigue analysis, the method described in EN 13445, PD 5500, API 579-1/ASME FFS-1 or ASME 
BPVC, Section VIII, Division 2, shall be applied. 
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5 PROPOSAL INFORMATION REQUIRED 

Add new paragraph before 5.1  

In cases where the PETROBRAS provides data sheets, basic drawings showing the arrangement 
or other specific documents for the heat exchanger, the thermal design shall comply with those 
documents. Any discrepancies or alternatives suggested will only be accepted after expressly 
PETROBRAS´ approval. 

 

5.2  

Replace section with  

For components that are not described in this specification, the specified design code or purchase 
order documentation, details of the design method, construction and assembly shall be provided with 
the proposal.  

5.5  

Add new NOTE  

NOTE Gasket material selection is covered in 7.8.6. 

Add new NOTE 

NOTE    SELLER shall select the gasket material to ensure 3 years of continuous operation under 
operating pressure and temperature conditions, as stated in item 7.8.7. 

 

5.6 

Add to section  

And any additional foundation details of the movable plate support for installation of the initial plate 
pack size and for installation with extended plate pack. 

5.9  

Delete "When specified by the purchaser" 

Replace list sub-item a- 4) with 

number of effective plates for each operational case shown on Process Data Sheet or any other 
issued inquire/purchase documents. 

Add to list sub-item b-4 

The hot fluid inlet and the cold fluid outlet shall be placed at the equipment upper part. The hot fluid 
outlet and the cold fluid inlet shall be placed at the equipment lower part. 

Replace list sub-item c-9-i with 

i) flow configuration shall be countercurrent (hot fluid versus cold fluid); 
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5.10  

Add new NOTE  

NOTE  Fouling margins, wall shear stress and the associated pressure drop multiplier are covered 
in section 7.4. 

Add to Section  

SELLER shall assure that the pressure drop at the connections and port holes will not result in 
unbalanced flow distribution within the plate heat exchanger, for both fluids. To achieve a well-
balanced flow distribution, the developed pressure drop at the heat exchange surface of the plates 
shall be at least 75% of the total pressure drop for each fluid, unless otherwise approved by 
PETROBRAS. SELLER shall present, for both fluids, the pressure drop distribution among the 
connections, port holes and heat exchange surfaces in the thermal hydraulic calculation report. 

 

5.11  

Add to Section  

The maximum flow velocity (m/s) at fluid entrance and exit shall not exceed 150/√ρ where 

ρ is the mean specific mass of the fluid in kg/m3. 

 

5.12  

Add to Section  

Carbon steel nozzles or studded openings in the fixed cover plate in contact with the process fluid 
shall be cladded with the same material as the plate pack, especially when plate pack material is a 
titanium alloy. There is a concern about hydrogen embrittlement of titanium alloys due to galvanic 
corrosion. A corrosion allowance of 3 mm or suitable internal coatings may be used as alternatives 
only after written PETROBRAS´ approval. 

6 DRAWINGS AND OTHER DATA REQUIREMENTS 

6.1  Outline Drawings and Other Supporting Data  

6.1.1  

Add after first sentence of list item g) 

as plate space for withdrawal maintenance requirements 

Replace item o) with  

Gasket location on the plates (see Figure 6), gasket groove pressing depth in the plates, gasket 
materials, attachment method (see item 7.8.2), glue type, type of elastomer, Manufacturer, and model 
/ part number. 
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Add new list item u)  

u) maximum allowable working pressure for new-and-cold and hot-and-corroded conditions.  

Add new list item v) 

v)  arrangement of the heat transfer plates in the plate pack and detailed data to allow the plate and 
gasket assembly and disassembly in the field. 

 

6.1.3 

Replace section with  

The vendor shall inform and include on the scope of supply all tools needed for the assembly and 
maintenance of the plate-and-frame heat exchanger, as well as any accessory equipment to 
guarantee the exchanger performance, safety, and satisfactory continuous operation. 

  

Add new section 

6.1.6 

SELLER shall submit a complete calculation report (thermal and mechanical) for PETROBRAS´ 
review, approval, and record. The design calculation reports shall comply with the specified design 
code. The SI unit system shall be used, except for nozzles and pipe diameters, which must follow 
the imperial system. 

6.2  Information Required After Outline Drawings Are Reviewed  

6.2.2  

Delete "If specified by the purchaser"  

6.2.3  

Delete "If specified by the purchaser" 

6.2.4 

Delete "If specified by the purchaser" 

6.3  Reports and Records  

6.3.1  

In list item d), replace "mill" with  

material 

In list item k), add new sub-items   

4)  torque fastening procedures (torque sequence, controlled or manual, bolt numbering and torque 
value) shall be informed on the equipment’s manual. 
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5)  all necessary information of the equipment, regarding installation, startup, shutdown, operation, 
maintenance (disassembly and assembly), transportation, etc. 

6)  plate bundle compression procedure, providing the length of the bundle and the accommodation 
time at each stage of the closing and opening sequences. 

7)  all information written also in Portuguese language. 

Add new list item 

l) gasket certification, containing the tests results of Table 2.  

  

Add new section 

6.4  Certification 

6.4.1 

SELLER through the independent certifying authority shall be responsible for obtaining and to 
supply all necessary certification of the equipment, related to the materials, inspections, tests, and 
qualification activities detailed in the approved Quality Plan. 

6.4.2 

Material certificates shall be provided for all materials, showing the chemical analyses and test results 
required by the specifications of each material. 

6.4.3 

Gaskets´ certifications shall contain the information of tests included in Table 2. Gasket batches shall 
be identifiable for traceability. 

6.4.4 

Plates’ certificates shall include information that ensures its traceability. Each plate shall be stamped 
with information that ensures its traceability to its certificate.  

6.4.5 

For all heat exchangers, a Classification Society certificate shall be supplied to obtaining all 
necessary certification of the equipment. SELLER through the independent certifying authority shall 
supply all certificates related to the materials, inspections, tests, and qualification activities detailed 
in the approved Quality Plan. 

6.4.6 

Qualification and certification for procedures and personnel shall be in accordance with I-ET-
3010.00-1200-970-P4X-003 – REQUIREMENTS FOR PERSONNEL QUALIFICATION AND 
CERTIFICATION. 
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7 DESIGN 

7.1 General 

Add new section 

7.1.4 

During the pressure test, the general primary membrane stress in pressure parts shall not exceed the 
limit specified by the design code or 95 % of the specified minimum yield strength of the material, 
whichever is less. 

Add new section 

7.1.5 

Pressure-retaining components shall withstand the most severe combination of specified design 
pressure and coincident design temperature. 

Add new section 

7.1.6 

SELLER shall design the equipment for the full range of process conditions as specified in the 
provided data sheets or other issued inquire/purchase documents.  

Add new section 

7.1.7 

The mechanical design of the equipment shall ensure that instantaneous and non-continuous flows 
up to 11 % higher than the design flow of the equipment are supported, for both sides, in the event 
of failure of the control valve. 

Add new section 

7.1.8 

The equipment supplied shall be suitable for the environment and range of ambient conditions, 
defined in METOCEAN DATA [document supplied by PETROBRAS]. 

Add new section 

7.1.9 

The necessary design data and information on motion requirements are given in MOTION 
ANALYSIS [document supplied by PETROBRAS]. 

Add new section 

7.1.10 

Wind loads shall be calculated as per I-ET-3010.00-1200-540-P4X-001 - REQUIREMENTS FOR 
PRESSURE VESSELS DESIGN AND FABRICATION. 
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Add new section 

7.1.11 

In addition to the Code described loads and loads due to vessel motion described in MOTION 
ANALYSIS [document supplied by PETROBRAS], the following design loads shall be considered 
where relevant: 

- Equipment transportation and erection loads 
- Nozzle loads as described in this specification 
- Thermal loads 
- Wind load 

- Weight load 
 

7.2 Design Temperature 

 

7.2.1 

Replace section with 

The maximum design temperature of plate heat exchangers shall consider the temperature of the 
hottest fluid. The minimum design temperature shall be higher than the minimum design metal 
temperature. The maximum design temperature to be used for dimensioning and material selection 
shall be limited to 150 °C. For hydrocarbon service, the maximum operation temperature shall be 
limited to 100 ºC, for both fluids. 

 

7.3 Design Pressure 

Delete “Unless otherwise specified or approved by the purchaser” 

Add to section 

No part of the heat exchanger shall be designed for differential pressure. In addition, the 
MANUFACTURER shall provide the safe operating boundary for the selected heat exchanger. 

The maximum design pressure of gasketed plate heat exchangers shall be limited to a pressure of 
20 bar(g) for the entire temperature range. Both sides of the equipment shall meet the defined 
maximum design pressure. 

The maximum operating pressure, including any fluctuations, shall not exceed 80% of the design 
pressure. 

7.4 Fouling Margin 

Add to section 

When the maximum solid particle size is not specified, the solid particle size used as the basis for 
design shall be 1 mm (0.04 in.). 

Add to section 

If not specified, the fouling margins, minimum wall shear stresses and associated pressure drop 
multiplier shall be in accordance with Table A.1. 
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Add to section 

The pressure drop multiplier over the calculated pressure drop in the clean condition shall be used to 
calculate the pressure drop in the fouled condition for the specified design and rating cases. 

7.6 Components 

7.6.1 

Replace list section a) with 

a) the thickness of heat transfer plates after being pressed shall be sufficient to meet design 
conditions including suitability for handling without damage and to limit the risk of misalignment from 
plate deformation. For services with hydrocarbon, the nominal thickness before pressing shall not 
be less than of 0.8 mm. For sea water service, the minimum thickness shall be 0.7 mm. For other 
services with a plate number above 200 or plates in titanium, the minimum thickness of heat transfer 
plate shall be 0.7 mm. 

For auxiliary package exchangers (e.g., Lubricant Oil Cooler) the minimum thickness shall not be 
less than 0.6 mm. 

See A.3.4 for additional information on minimum heat transfer plate thickness. 

Delete "unless approved by the purchaser" and add new sentence at the end of list section c)  

Whenever the number of contiguous heat transfer plates exceed the limit of 400 plates, an 
intermediate reinforcing plate, structurally connected to fixed and movable covers through additional 
demountable structural bars, shall be provided for the heat exchanger. The minimum thickness of 
this intermediate reinforcing plate shall be 1/3 (one third) of the fixed cover. Intermediate reinforcing 
plate material and port holes lining shall be the same of fixed cover. The intermediate reinforcing 
plate shall be supplied with a movable support with rollers connected to the carrying bar with a 
construction like the one used in the movable cover. 

Replace list section g) with 

g) stiffeners shall not be used on end plates to meet the specified design conditions. 

Add new list section h) 

h) Plate dimensions shall contribute to increase equipment rigidity, as well as facilitate maintenance. 
The maximum plate dimensions shall be 770 mm in width and 2500 mm in height, taking from nozzle 
centerlines.  

Add new list section i) 

j) For sea water or hydrocarbon services, heat transfer plates shall be made of titanium. 

 

7.6.2 

Add new list section e) 

e) For sea water service, movable cover shall be provided with 4 (four) port holes for cleaning 
purpose. The diameter of these "cleaning" port connections shall be the same as process 
connections. In addition, one port filter, manufactured with titanium, to be installed in sea water inlet 
connection shall be foreseen.  
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7.6.3 

Add to list section a) 

in utility service and at least 19 mm (3 /4 in.) in non-utility service; 

Add new sentence before list section d) 

d) Tie bolts and nuts shall be the cathodic side when connected to other materials, due to galvanic 
corrosion possibility. This can be accomplished by using integral material or suitable coatings 
according to I-ET-3010.00-1200-251-P4X-001 – REQUIREMENTS FOR BOLTING MATERIALS. 

 

7.6.4 

Add new list section d) 

d) Heat transfer plates shall be fully supported from the top carrying bar and only guided by the 
bottom bar with (reinforced) slots integral with the plate. The guides on the carrying bar and bottom 
guide bar for the plates shall be AISI 316. 

7.6.5 

Add to section 

The bolt holes on the mounting foot plate located at the movable cover end shall be slotted to allow 
for free thermal expansion of the unit. 

Add to the end of section 

Mounting feet shall also be designed to withstand dynamic forces, as stated in MOTION ANALYSIS 
[document supplied by PETROBRAS]. 

 

7.6.6 

Delete “If specified by the purchaser” and Add to the end of section 

Shroud protection shield shall be fabricated of stainless-steel type 316. The shroud shield shall not 
obstruct installation of the foundation bolts. 

7.6.8 

Delete “If specified by the purchaser” and Replace the last two sentences with 

The drip tray shall extend throughout all the exchanger, at least 25mm (1”) beyond the shroud cover. 

7.7 Connections 

7.7.1 

Replace section with 

Connections shall be either studded or flanged design. For flanged designs, the attachment of the 
nozzle neck to the cover shall be welded, set-in type, lined / overlaid with the same material as the 
plate pack, as details a) and e) of Figure 4. 
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7.7.2 

Replace last sentence with 

The required flange design code shall be ASME B16.5. Flanges, their respective faces and gaskets, 
shall be according to PIPING SPECIFICATION FOR TOPSIDE or PIPING SPECIFICATION FOR 
HULL [documents supplied by PETROBRAS], even for flanges not connected to piping, when the 
requirements shall comply with the piping specifications applicable to the heat exchanger to which 
they are connected. 

In order to not exceed the pressure versus temperature curves of ASME B16.5, and for stiffness 
issues, flanges shall be specified in class 300. 

7.7.5 

Replace "if agreed by the purchaser" with 

in utility service and only if specified 

7.7.7 

Replace API 667 and IOGP section with 

For nozzle welded to cover plates, it shall be set-in type and shall not protrude beyond the inside 
surface of the cover plate. The inside corners of solid nozzles and weld overlaid nozzles shall be 
rounded to a minimum radius of 3 mm (1/8 in.). Reinforcing pads shall not be used for nozzles. 

 

7.7.8 

Add to section 
Stud bolts and nuts of the studded connection shall be included in the scope of supply of heat 
exchanger. 

7.7.9 

Replate section with 
Plate-and-frame heat exchangers shall be designed for single pass arrangement, with all process 
connections located on the fixed cover. The unit shall be vented and drained through the process 
connections.  

For auxiliary package heat exchangers (e.g., Lubricant Oil Cooler), multi-pass design may be 
accepted, subject to the approval of PETROBRAS. For multi-pass units, plates shall be provided with 
drain holes and Vendor shall follow API 667 item A.3.5. 

7.7.13 

Delete "the purchaser shall specify if " from first sentence 

Add to section 

Tell-tale holes shall be filled with grease after pressure testing. 
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7.7.17 

Replace API 667 Table 1 and Delete IOGP item 

 

Table 1 - Allowable Forces and Moments on Connections at the Fixed Cover 

 

Nominal Size 
PN 50 

(ASME Rating 300) 

  F M 

DN (NPS) N (lbf) N•m (lbf•ft) 

≤ 50 ≤ (2) 1,367.5 (307.5) 402.5 (295) 

80 (3) 2,402.5 (540) 1,230 (907.5) 

100 (4) 3,140 (705) 1,937.5 (1,430) 

150 (6) 5,107.5 (1,147.5) 4,200 (3,097.5) 

200 (8) 7,212.5 (1,622.5) 7,157.5 (5,277.5) 

250 (10) 9,427.5 (2,120) 10,835 (7,992.5) 

300 (12) 11,735 (2,637.5) 15,280 (11,270) 

350 (14) 14,117.5 (3,175) 20,540 (15,150) 

400 (16) 16,572.5 (3,725) 26,665 (19,667.5) 

450 (18) 19,087.5 (4,290) 33,712.5 (24,865) 

500 (20) 21,660 (4,870) 41,732.5 (30,780) 

NOTE: When the nozzle flange rating is increased based on the selected code requirements in 
combination with Table 1 loads, Table 1 load values used should be those corresponding to the 
original flange rating. 

Add new section 

7.7.18 

Localized stress on nozzles and covers resulting from concentrated loads on nozzles or on structural 
attachments shall be evaluated using a recognized industry standard or a method referred to in the 
selected pressure design code (e.g. finite element analysis in accordance with ASME BPVC, Section 
VIII, Division 1, Mandatory Appendix 46, ASME BPVC, Section VIII, Division 2 or EN 13445-3). 

Add new section 

7.7.19 

Radius or profiling at nozzle connections shall not reduce the clad thickness below the specified 
minimum value. 

Add new section 

7.7.20 

If the flanges on nozzles are different from the specification of the piping connected to the heat 
exchanger, according to PIPING SPECIFICATIONS FOR TOPSIDE or PIPING SPECIFICATIONS 
FOR HULL [documents supplied by PETROBRAS], as applicable, a mating flange, including bolts 
and gasket, shall be included in SELLER’s scope of supply. 
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Add new section 

7.7.21 

Studs, bolts, tightening bolts and nuts shall follow material, coating and all other requirements stated 
in I-ET-3010.00-1200-251-P4X-001 – REQUIREMENTS FOR BOLTING MATERIALS. Hardened 
steel washers shall be provided under all rotating nuts. 

7.8 Plate Gaskets 

7.8.2 

Replace section with 

Gaskets shall be glued to the heat transfer plates, regardless of any other mechanical fixing. See 
A.3.10 for additional information on the use of glued gasket fixing. The requirement for adhesive 
glue application may be disregarded only for small-sized exchangers (nozzle diameter smaller than 
80 mm). 

 

7.8.6 

Replace API 667 and IOGP section with 

For gasket materials SELLER shall consider only: NBR, HNBR or FKM. Gasket selection shall take 
account operating conditions, fluid compositions, the specified process application and the design 
pressure. 

SELLER shall present all reports and certificates demonstrating the approval in all qualification tests 
as per Table 2. These documents are intended to be valid for a maximum period of (3) three years. 

Regardless the temperature limits stablished in the gasket certification, the operation temperature 
limit shall be considered: 80 ºC for NBR and 100 ºC for HNBR. The service temperature range of 
the selected glue can dictate the maximum operating temperature rather than the gasket material. 
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Replace Table 2 - Maximum Operating Temperature Limits for Common Gasket Materials with 

Table 2 - Required Qualification Tests for Gasket Materials 

Qualification Tests (NBR, HNBR and FKM) 

Test Standard Acceptance Criteria 
Applicable 

Notes 

Hardness ISO 48-2 
75 to 85 IRHD (HNBR) 

72 to 85 IRHD (NBR) 
(1) 

Tensile strength ISO 37 > 15 MPa (2) 

Elongation at rupture ISO 37 > 150 % (2) 

Compression set test   ISO 815-1 
< 25% (in 24 h); 
< 50% (in 72 h); and 
< 60% (in 336 h). 

(3) (4) (5) 

Tear strength ISO 34-1 > 20 kN/m. (8) 

Liquid immersion test ISO 1817 

For hydrocarbon services: 
Max. hardness variation: +3/-12 units. 
Max. volume variation: +18%. 
 
For water services: 
Max. volume variation: +5 % (max.) 

(4) (6) (7) (10) 

NOTES:   

1) Hardness shall be determined using "N" method and shall be measured in IRHD (International Rubber 
Hardness Degrees). 

2) Dumb-bell type 1 test pieces shall be used. As alternative, the test pieces may be sections of gaskets with 
geometry corresponding to that used in the exchanger. 

3) Test temperature shall be 150 °C for hydrocarbon services and higher value between 100 °C and design 
temperature for non-hydrocarbon services. For sample removal, cooling, and measurement the "A" method 
shall be used. The compression set device removed from the oven shall be immediately released from 
compression on a wooden bench and allowed to rest for 30 minutes before dimensions measured. 

4) For the compression set and liquid immersion tests, the test pieces shall be sections with 50 mm length of 
gaskets with geometry corresponding to that used in the exchanger.  

5) For the compression set test, the applied compression shall always be 25%, even if the sample hardness is 
greater than 80 IRHD. 

6) Test temperature: 100 °C. Measurements after 72 hours immersed. Test specimens shall have 100% of 
their superficial area in contact with the liquid. 

7) For the immersion tests, for hydrocarbon services if the liquid is not supplied by PETROBRAS, the reference 
oil IRM 903 of ASTM D471 shall be used. For water services, distilled water shall be used as the test fluid.  

8) The tests shall be conducted at room temperature. 
 
9) To verify the results, PETROBRAS may request samples of the elastomers. 

10) For heat exchanger operating with other fluids than hydrocarbon and water, tests shall be performed at 
100 ºC and volume and hardness variation need to be previously agreed with PETROBRAS. Fluid test shall 
be the same or similar of operating fluid. 
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 Add new section 

7.8.7 

SELLER shall select the gasket material to ensure 3 years of continuous operation under operating 
pressure and temperature conditions. 

Add new section 

7.8.8 

Only peroxide cured gaskets shall be accepted. No other type of curing system is accepted. 

Add new section 

7.8.9 

There is a concern about corrosion of titanium alloys due to halogens released by gasket materials 
(especially FKM gaskets), SELLER shall be aware of it and shall guarantee for gasket material 
selected that it is not possible to occur at design and operation temperatures. 

8 MATERIALS 

8.1 General 

8.1.1 

Add before first sentence 

SELLER shall refer to MATERIAL SPECIFICATION FOR HEAT EXCHANGERS [document 
supplied by PETROBRAS] for the material selection of the plate heat exchangers. Only if the 
material selection is not specified by PETROBRAS, SELLER shall define the complete heat 
exchanger’s material considering the minimum design lifetime, the premises establishes in 
Technical Specification Material Selection Philosophy for Detailed Design Sheet [document supplied 
by PETROBRAS and requirements of ISO 21457. 

8.1.4 

Add after first sentence 

SS 316, 3 mm thick. Nameplates shall be attached on each equipment, in an accessible location, 
fastened with corrosion resistant pins. 

Add new section 

8.1.5 

The material for grounding lugs shall be austenitic stainless steel. 

Add after first sentence 

SELLER shall provide grounding installation for equipment and structures according to 
GROUNDING INSTALLATION TYPICAL DETAILS - I-DE-3010.00-5140-700-P4X-003. 
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Add new section 

8.1.6 

The maximum allowable carbon equivalent (CE) for carbon steel pressure-containing parts requiring 
welding shall be in accordance with Table 3 or the specified value, whichever is lower. 

Add new Table 3 

Table 3—Maximum Allowable Carbon Equivalent (CE) 

Plate Thickness 

Maximum Allowable CE t 

mm in. 

t ≤ 50 t ≤ 2 0.43 

50 < t ≤ 100 2 < t ≤ 4 0.45 

t > 100 t > 4 0.48 

 

Add new section 

8.1.7 

The use of asbestos or materials containing asbestos is prohibited. 

Add new section 

8.1.8 

All materials exposed to hydrocarbons containing H2S shall comply with ISO 15156. 

Add new section 

8.1.9 

Heat transfer’s plates made of carbon steel shall not be accepted. 

8.2 Requirements for Carbon Steel in Sour or Wet Hydrogen Sulfide Service 

8.2.2 

Delete "that are used in the formula to calculate the carbon equivalent (CE) as defined by NACE 
MR0175 (all parts) or NACE MR0103" from second sentence 

8.2.3 

Add new NOTE 

NOTE  Maximum allowable CEs for carbon steel pressure-containing parts requiring welding are 
covered in 8.1.6. 
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9 FABRICATION 

9.1 Welding 

9.1.1 

In first sentence, replace “pressure design code” with 

ASME BPVC Section IX. 

Replace “unless otherwise specified by the purchaser” with 

welding shall also be performed in compliance with and I-ET-3010.00-1200-955-P4X-001 – 
WELDING. 

9.1.3 

Delete "except when approved by the purchaser" 

Add before first sentence 

Only full penetration welds are permitted for nozzles and flanges. 

9.1.5 

In first sentence, replace "micro-hardness" with 

hardness 

Replace second sentence with 

Hardness testing and hardness testing acceptance criteria shall be in accordance with ANSI/NACE 
MR0103/ISO 17945 or ANSI/NACE MR0175/ISO 15156 (all parts). 

Add new section 

9.1.6 

Butt welds on the primary pressure boundary shall be full penetration type. 

Add new section 

9.4 Coating and Painting 

9.4.1 

The external surface of carbon steel and low-alloy steel pressure-containing and structural 
components shall be coated. 

9.4.2 

Surface preparation and coating shall be in accordance with the specified painting specification. 

Add after first sentence 

I-ET-3010.00-1200-956-P4X-002 – GENERAL PAINTING. 
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Add new section 

9.4.3 

Color code adopted shall comply with DR-ENGP-I-1.15 – COLOR CODING. 

Add new section 

9.5 Thermal Insulation 

When personnel protection insulation is required, it shall ensure a temperature below 60° C on the 
outside surface, according to I-ET-3010.00-1200-431-P4X-001 – THERMAL INSULATION FOR 
MARITIME INSTALLATIONS. 

10 INSPECTION AND TESTING 

10.1 Quality Control 

Replace section with 

10.1.1 

Inspections and tests shall be according to API 667, ASME Code (all applicable parts), and I-ET-
3010.00-1200-970-P4X-004 – NON-DESTRUCTIVE TESTING REQUIREMENTS FOR METALLIC 
AND NON-METALLIC MATERIALS. 

As a minimum, at least, the following tests will be carried out: 

- Hydrostatic test as per codes. 

- UV light box test or fluorescent penetrant test on 10% of heat transfer plates after forming. 

- Liquid penetrant examination on liner welds.  

- Visual examination on 100% of heat transfer plates and on 100% of welds, internal and 
externally. 

- Liquid penetrant or magnetic particle on 100% of lifting attachments. 

- Volumetric examination on full penetration welds of all pressure retaining parts. 

- Positive materials identification (PMI) on 10% of heat transfer plates. 

- Dimensional inspection (width between midlines of the gasket installation grooves, height 
between hooks, distance between nozzles and depth of gasket housing) at 6 different points, 
as shown in Figure 8, on 5% of heat transfer plates. 
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Figure 8—Visual Inspection points 

10.1.5 

Delete "If specified by the purchaser" from first sentence 

10.1.8 

In list section a), replace “At least one spot-radiograph shall be made of each accessible” with 

Volumetric examination (radiographic or ultrasonic examination) shall be performed on 100% of full 
penetration. 

In list section d), replace "NACE MR0175 (all parts) or NACE MR0103" with 

ANSI/NACE MR0175/ISO 15156 (all parts) or ANSI/NACE MR0103/ISO 17945 

Add new section 

10.1.12 

Positive material identification (PMI) shall be carried out on alloy components including cladding, weld 
overlay, alloy bolting and alloy plates. 

Add after first section 

At least 10% heat transfer plates shall be submitted to PMI. The PMI shall be carried out with 
equipment capable to identify the specified type of material in accordance with established 
procedure. The equipment shall not make burn marks to the pipe material. The PMI shall be done 
prior the welding to identify the materials which will be welded. 
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Add new section 

10.1.13 

In sour service and wet hydrogen sulfide service, butt welds shall be subjected to 100 % volumetric 
examination. 

Add new section 

10.1.14 

Where 100 % volumetric examination is specified, the complete length of butt welds, nozzle neck weld 
seams and nozzle-to-flange joint welds shall be examined. 

Add new section 

10.1.15 

Pressure-retaining plates with a nominal thickness greater than or equal to 50 mm (2 in.), excluding 
the thickness of cladding or weld overlay if present, shall be ultrasonically examined in accordance 
with the specified standard. 

Add new section 

10.1.16 

Magnetic-particle or liquid-penetrant examination shall be performed on lifting attachment final welds. 

Add new section 

10.1.17 

Weld overlay, clad restoration welds and internal attachment welds shall be subjected to 100 % liquid 
penetrant examination. 

Add new section 

10.1.18 

Weld-overlaid surfaces shall be examined with the liquid-penetrant method after final machining. 

Add new section 

10.1.19 

The test acceptance criteria for liquid penetrant inspection of weld overlay shall be in accordance with 
the specified design code, except on gasket sealing surfaces where no indications are acceptable. 

Add new section 

10.1.20 

Defects in weld overlay shall be repaired. 

Add new section 

10.1.21 

On surfaces where the final weld overlay or clad layer has been partially removed, a copper sulphate 
test in accordance with ASTM A380/A380M shall be performed. 
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Add new section  

10.1.22 

If not specified by the pressure design code, the extent of magnetic-particle and liquid-penetrant 
examination shall be in accordance with ASME BPVC, Section VIII, Division 2. 

10.2 Hydrostatic Testing 

10.2.5 

Replace section with 

The water temperature for hydrostatic testing shall be as specified or recommended in the selected 
pressure design code. 

Replace section 10.3 title with 

10.3 Nameplates and Markings 

10.3.1 

Replace IOGP and API item with 

Nameplate shall be in Portuguese language and permanently mounted on a T-shaped bracket (see 
Figure 7) welded to the fixed cover of the plate-and-frame heat exchanger. Nameplate´s material 
and thickness shall be in accordance with item 8.1.4.  

10.3.2 

Replace IOGP list item g) with 

g) hydrostatic test; 

Add new list section h) 

h) All Code and Classification requirements; 

Add new list section i) 

i) Tag number; 

Add new list section j) 

j) Maximum allowable working pressure; 

Add new list section k) 

k) Operating temperature and pressure; 

Add new list section l) 

l) Thermal duty, volume, etc; 

Add new list section m) 
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m) Service; 

Add new list section n) 

n) Empty, operational test weight. 

Add new note 

NOTE The technical data shall be filled out in the units indicated in the drawing (SI and metric).  

Add new section 

10.3.3 

Welds between the nameplate bracket and the exchanger cover plate shall be continuous fillet welds 
all around. 

Add new section 

10.3.4 

The thickness of the nameplate bracket material shall not be less than 5 mm (1 /5 in.). 

Add new section 

10.3.5 

The nameplate bracket projection from the cover plate shall not be less than 100 mm (4 in.). 

Add new Figure 7 

 

Figure 7—Typical T-shaped Nameplate Bracket 
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Add new section 

10.3.6 

Pressure-retaining components that have received post-weld heat treatment shall be permanently 
marked with the text "POST-WELD HEAT TREATED – DO NOT BURN OR WELD". 

Add new section 

10.3.7 

All safety signs shall be in the Portuguese language. 

 

11 PREPARATION FOR SHIPMENT 

11.7 

Add after "(e.g. painting)" 

for shipping 

Add new section 

11.11 

When desiccant bags are specified, they shall be located in the bottom portion of the plate-and-frame 
heat exchanger in either nozzles or ports. 

Add new section 

11.12 

When the plate-and-frame heat exchanger is purged with dry air and desiccant bags are inserted, the 
quantity and location of the desiccant bags shall be recorded in the handling, shipping, storage and 
preservation procedure. 

Add new section 

11.13 Markings for Shipment 

11.13.1 

Markings on the exterior of the packing shall include the tag number, shipping weight and purchase 
order number. 

11.13.2 

Markings for the tag number, shipping weight and purchase order number on the exterior of the 
packing shall have a character height of at least 75 mm (3 in.). 

11.13.3 

Markings on the exterior of the packing not specified in 11.13.1 shall have a character height of at 
least 25 mm (1 in.). 

11.13.4 

Markings shall be in a contrasting color relative to the background. 
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Add new section 

11.14 Commissioning 

11.14.1 

An Initial Service Safety Inspection shall be performed on heat exchangers once the Unit itself has 
been erected to its final location. 

11.14.2 

SELLER will be required to provide any necessary support for installation and commissioning of the 
equipment at the construction yard or offshore. 
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Annex A 

(informative) 

Recommended Practice 

A.1 General 

Add to second sentence of first paragraph 

, except where "should" is replaced with "shall", which changes the recommendation to a requirement. 

A.1.1 Sour or Wet Hydrogen Sulfide Service—Guidance to 4.7 and 4.8 

In first sentence of first paragraph, replace “NACE MR0103" with 

ANSI/NACE MR0103/ISO 17945 

In third sentence of first paragraph, replace "NACE MR0103" with 

ANSI/NACE MR0103/ISO 17945 

In first sentence of second paragraph, replace "NACE MR0175 (all parts)" with 

ANSI/NACE MR0175/ISO 15156 (all parts) 

In first sentence of third paragraph, replace “NACE MR0175 (all parts)" with 

ANSI/NACE MR0175/ISO 15156 (all parts) 

A.3 Design 

A.3.2 Fouling Margin—Guidance to 7.4 

A.3.2.1 

Delete "recommended" from third sentence of first paragraph 

In fourth sentence of first paragraph, replace "should" with 

shall 

In fifth sentence of first paragraph, replace "should" with 

shall 

A.3.2.3 

Delete "recommended" from first sentence of first paragraph 
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Replace Table A.1 title with 

Table A.1—Targets for Fouling Margins, Wall Shear Stress, and Pressure Drop Multiplier 

Replace Table A.1 with 

Fluid Name b, e 

Fouling Margin 

Wall Shear Stress in 
Clean Condition 

(Minimum) 
Pressure Drop 

Multiplier 
for Fouled Condition 

% Pa 

Demineralized water 5 d 1.10 

Potable water 10 30 1.20 

Cooling tower water 15 50 1.25 

Untreated seawater g 15 75 1.30 

Filtered and chlorinated seawater g 10 50 1.20 

Produced water 20 75 1.30 

Lubricating oil, diesel oil 10 30 1.20 

Crude oil and process streams— 
average fouling tendencies 

15 50 1.30 

Hydrocarbon gas, condensate and 
clean/purified process streams 

10 30 1.20 

Crude oil and process streams— 
dirty/contaminated with high fouling 

tendencies a, f 

 
25 

 
50 

 
1.30 

Amine/sulfinol solutions 15 50 1.25 

Steam, air 5 d 1.10 

Glycol/water solutions 10 30 1.20 

Condensing process streams 10 c c 

Evaporating process streams c c c 

Refrigerant—all phases, inert gases 5 d 1.10 

a If the shear stress for the process fluid can achieve 75 Pa (0.01088 psi), the fouling margin may be set to 20 %. 

b For streams subject to vapor break-out, the specified shear stress shall be achieved in the all-liquid region. 

c To be agreed between the purchaser and vendor. 

d No minimum requirement. The calculated actual wall shear stress shall be provided. 

e When the specified fluid name is not listed in this table, values for the fouling margin, the wall shear stress in clean 
condition (minimum) and the pressure drop multiplier for fouled condition for the specified fluid name shall be 
proposed based on the vendor’s selected plate-and-frame heat exchanger model. 

f Impurities and natural components in crude oil that are believed to contribute to fouling include corrosion products, 
solids, minerals in water, waxes, naphthenates, salts, asphaltenes exceeding their solubility limit, and thermal 
decomposition or autoxidation products from reactive constituents. Degraded corrosion and scale inhibitors can also 
contribute to fouling. 

g The maximum skin temperature shall not exceed the local scale formation temperature (e.g. calcium carbonate, 
calcium sulfate, magnesium hydroxide). 
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Annex B 

(informative) 

Plate-and-Frame Heat Exchanger Checklist 

Replace Table B.1 with 

Table B.1—Checklist 

Subsection Requirement Item 

4.1 Pressure design code. State required code. 

4.2 Structural welding code. State required code. 

4.6 Applicable local regulations. State required regulations 

 
4.7 

Is the unit subject to sour or wet hydrogen sulfide service on 
the hot side? 

Yes No 

Is the unit subject to sour or wet hydrogen sulfide service on 
the cold side? 

Yes No 

4.8 
Are requirements for sour or wet hydrogen sulfide service to 
be applied where carbon steel is lined? 

Yes No 

4.9 
Is cyclic design service required? If yes provide detailed 
information. 

Yes (provide 
requirements) 

No 

5.9 Vendor to provide data to allow thermal verification. Yes No 

 
6.2.2 

Copies required of applicable welding procedure 
specifications, welding procedure qualifications and weld 
map. 

 
For review 

 
For record 

 
a 

6.2.3 
Copies required of mechanical design calculations including 
for supports, lifting and pulling devices. 

For review For record a 

6.2.4 
Specify if information about quality control system required, 
and if quality control plan required. 

Yes (clarify 
requirements) 

No 

6.3.1 
Specify the format documentation. And quantities for the 
listed final documentation 

Provide requirements. 

7.2.1 
Specify a maximum design temperature and a minimum 
design metal temperature (MDMT) for hot and cold sides. 

Complete on datasheet. 

7.4 Specify fouling margin (see Table A.1) b. Complete on datasheet. 

7.6.6 Specify if shroud required to protect against spray leaks. Yes No 

7.6.7 
Specify if a fire-protection shroud is required and, if so, level 
of protection required. 

Complete on datasheet. 

7.6.8 Specify if drip tray required. Yes No 

7.7.2 
Specify if studded or flanged connections required. If 
flanged, specify required design code. 

Complete on datasheet. 

7.7.3 
Specify the flange gasket facings or the studded port liner 
facings. 

Complete on datasheet. 

7.7.7 
Specify if nozzles welded to cover plates to be set-on or set- 
in. 

Complete on datasheet. 

 
7.7.13 

Specify for alloy lined flanged connections if a threaded tell- 
tale hole to be provided. 

 
Yes 

 
a 

 
8.2.3 

Specify maximum allowable carbon equivalent and/or 
restrictions on other residual elements and micro-alloying 
elements for carbon steel components in sour or wet 
hydrogen sulphide service. 

Complete on datasheet. 
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Table B.1—Checklist (continued) 

Subsection Requirement Item 

10.1.1 
Specify extent of non-destructive testing of the heat transfer 
plates. 

Complete on datasheet. 

 
10.1.3 

Specify NDE for semi-welded heat transfer plate pairs by 
vacuum or helium leak test or eddy current test. 

 

Complete on datasheet. 

10.1.5 
Specify if set-on nozzle attachments are to be ultrasonically 
examined. 

 
Yes a 

 
10.1.6 

Specify if all carbon steel plate in sour or wet hydrogen 
sulphide service shall require UT lamination check? 

 
Yes No 

11.9 Specify if inert gas purge and fill is required? Yes No 

 
10.2.8 

Are there additional requirements for equipment drying or 
preservation? Yes No 

 
10.2.9 

Specify if paint or other coatings may be applied over welds, 
and any installed liners, prior to the final pressure test. 

 

Yes 
No 

 
11.7 

Specify if there are requirements for surface preparation and 
protection (e.g. painting). Complete on datasheet. 

11.9 Specify if inert gas purge and fill is required? Yes No 

Annex B Plate and Frame Heat Exchanger Checklist is an adaptation of API 667; Plate-and-
Frame Heat Exchangers; Table B.1, © 2022 American Petroleum Institute, and is used with 
permission. 
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Add Table B.1 Continuation 

Table B.1 Continuation—Plate-and-Frame Heat Exchanger Checklist 

Subsection Requirement Item 

5.10 
Specify the allowable pressure drop in fouled/dirty 
condition. Complete on datasheet. 

7.4 Specify the maximum solid size. Complete on datasheet. 

7.4 Specify the concentration of solids (% volume). Complete on datasheet. 

7.4 / 
Table A.1 

Specify the fluid name (see Table A.1 for typical fluid 
names). 

 
Complete on datasheet. 

7.4 / 
Table A.1 

Specify the minimum wall shear stress requirement in clean 
condition (see Table A.1). 

 
Complete on datasheet. 

7.4 / 
Table A.1 

Specify the pressure drop multiplier for fouled/dirty 
condition (see Table A.1). 

 
Complete on datasheet. 

7.6.3 
Specify if the plate-and-frame heat exchanger is in utility 
service. Yes No 

 

 
7.7.17 

Specify the connection loads/moments: 

a) Table 1 for onshore applications; 

b) Table 1 values multiplied by 2.5 for offshore applications; 
or 

c) specified actual loads. 

 

 
Complete on datasheet. 

7.8.2 Specify the gasket attachment method (glued or clip-on). Complete on datasheet. 

7.8.6 Specify the gasket material (see Table 2). Complete on datasheet. 

8.2.2 Specify the material certificate type. Complete on datasheet. 

 
10.1.1 

Specify the type of NDE to be performed on the heat 
transfer plates after forming (light box testing, liquid- 
penetrant testing, none, other). 

 
Complete on datasheet. 

 
10.1.10 

Specify if hardness testing of the heat-affected zone of 
pressure-retaining welds in carbon steel components is 
required, if not required by the selected pressure design 
code. 

 
Yes 

 
No 

 
10.1.11 

Specify the depth from the machined/finished weld overlay 
surface at which chemical analysis shall be carried out. 

 
Complete on datasheet. 

 
10.1.12 

Specify the extent of PMI required to be performed on alloy 
materials, (100 % of plates and welds, 10 % of heat transfer 
plates and 100 % of welds, none). 

 
Complete on datasheet. 

 
10.1.15 

Specify the acceptance criteria for ultrasonic examination of 
material (ASTM A578/578M acceptance level A 
supplementary requirement S1, EN 10160 class S2E3). 

 
Complete on datasheet. 

10.3.2 Specify if code stamping is required. Yes No 

NOTE Table B.1 Continuation was independently formulated by the International Association of Oil & Gas Producers (IOGP) and is 
not a part of API Standard 667, First Edition, Table B.1. 

a The checklist option has been deleted and is not valid based on amendments made by this specification to API 667. 

b The reference to Table A.1 has been added independently by IOGP and is not a part of API Standard 667, First Edition, Table B.1. 
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Bibliography 

Add to start of Bibliography 

The following documents are informatively cited in the text of this document, API 667, the PDS (IOGP 
S-749D) or the IRS (IOGP S-749L). 

Add to Bibliography 

[8] API Specification Q1, Specification for Quality Management System Requirements for 
Manufacturing Organizations for the Petroleum and Natural Gas Industry 

[9] API Specification Q2, Specification for Quality Management System Requirements for Service 
Supply Organizations for the Petroleum and Natural Gas Industries 

[10] API Standard 660 *, Shell-and-Tube Heat Exchangers 

[11] ISO 3166-1, Codes for the representation of names of countries and their subdivisions — Part 
1: Country code 

[12] ISO 9001, Quality management systems — Requirements 

[13] ISO 10005, Quality management — Guidelines for quality plans 

[14] ISO 10209, Technical product documentation — Vocabulary — Terms relating to technical 
drawings, product definition and related documentation 

[15] ISO 19901-5, Petroleum and natural gas industries — Specific requirements for offshore 
structures — Part 5: Weight control during engineering and construction 

[16] ISO/IEC 17000, Conformity assessment — Vocabulary and general principles 

[17] ISO/IEC Directives, Part 2, Principles and rules for the structure and drafting of ISO and IEC 
documents 

* Cited in IOGP S-749J only. 
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SECTION II – IOGP S-749L (1.0) INFORMATION REQUIREMENTS FOR PLATE-AND-FRAME 
HEAT EXCHANGERS (API) 

Info%20Reqs%2

 

SECTION III – IOGP S-749D (1.0) PROCUREMENT DATA SHEET FOR PLATE-AND-FRAME 
HEAT EXCHANGERS (API) 

Procurement%2
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		Foreword





				This specification was prepared under Joint Industry Programme 33 (JIP33) "Standardization of Equipment Specifications for Procurement" organized by the International Oil & Gas Producers Association (IOGP) with the support from the World Economic Forum (WEF). Companies from the IOGP membership participated in developing this specification to leverage and improve industry level standardization globally in the oil and gas sector. The work has developed a minimized set of supplementary requirements for procurement, with life cycle cost in mind, resulting in a common and jointly agreed specification, building on recognized industry and international standards.



				Recent trends in oil and gas projects have demonstrated substantial budget and schedule overruns. The Oil and Gas Community within the World Economic Forum (WEF) has implemented a Capital Project Complexity (CPC) initiative which seeks to drive a structural reduction in upstream project costs with a focus on industry-wide, non-competitive collaboration and standardization. The CPC vision is to standardize specifications for global procurement for equipment and packages. JIP33 provides the oil and gas sector with the opportunity to move from internally to externally focused standardization initiatives and provide step change benefits in the sector's capital projects performance.



				This specification has been developed in consultation with a broad user and supplier base to realize benefits from standardization and achieve significant project and schedule cost reductions.



				The JIP33 work groups performed their activities in accordance with IOGP's Competition Law Guidelines (December 2020).
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		Introduction





				The purpose of this information requirements specification (IRS) is to define information requirements for the procurement of plate-and-frame heat exchangers in accordance with IOGP S-749 for application in the petroleum and natural gas industries. The IRS defines the information requirements, including format, timing and purpose, for information to be provided by the supplier. It also defines the specific conditions which must be met for conditional information requirements to become mandatory. The information requirements listed in the IRS provide references to the source of the requirement.



				This IRS shall be used in conjunction with the specification (IOGP S-749), procurement data sheet (IOGP S-749D) and quality requirements specification (IOGP S-749Q) which together comprise the full set of specification documents. The introduction section in the specification provides further information on the purpose of each of these documents and the order of precedence for their use.
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Instructions



				IOGP S-749L (1.0) Information Requirements for

				Plate-and-frame Heat Exchangers (API)





				Instructions



				In response to invitation to tender (ITT) 

				Suppliers shall submit information as defined in column E 'Submit At Proposal' in 'Requirements' sheet and in accordance with the ITT instructions.



				On award of purchase order (PO)

				Specified information requirements shall be submitted in accordance with the purchase order information submission instructions. 
Suppliers shall prepare and submit the supplier master information schedule (SMIS) incorporating information requirements in accordance with column F 'First Issue Post Purchase Order' in the 'Requirements' sheet. 
The supplier shall demonstrate compliance with each IRS requirement either:
a) by providing document number cross reference to the requirement in the SMIS; or 
b) if specified in the purchase order, by using column J  'Fulfilled by Document Number(s)' in the 'Requirements' sheet.



				On completion of scope

				Suppliers shall validate that the information delivered meets the IRS requirements either: 
a) through cross reference to the deliverable type in a as-built version of the SMIS; or
b) if specified in the purchase order, by providing an as-built version of the IRS with column J 'Fulfilled by Document Number(s)' in the 'Requirements' sheet populated with the specific document numbers issued to the purchaser.



				IRS Structure Contents



				1				'Front & Preliminaries' sheet

				The 'Front & Preliminaries' sheet comprises the standard JIP33 introductory sections: IRS front sheet, revision history table, acknowledgements, disclaimer, copyright notice, foreword and introduction.



				2				'Instructions' sheet

				The 'Instructions' sheet provides instructions that suppliers shall follow in response to this IRS.







				3				'Requirements' sheet



				The 'Requirements' sheet lists information requested during tendering and shall be supplied following award of the PO.









				The information requirements are grouped under three broad categories:

				— Contract Management Information Requirements
Key information requirements relating to planning, managing, assuring and reporting the execution of the technical scope. 

				— Technical Information Requirements
Technical information developed by the supplier or their sub-suppliers, during the execution of the PO.

				— Purchase Order Specific Information Requirements
Information requirements specified by the purchaser in addition to those detailed by the IRS to meet specific operational, project or legislative requirements. 



				The 'Requirements' sheet comprises columns A to L.

				Column A — 'Code' contains IOGP JIP33 unique record identification code specific to the individual information requirement for the particular equipment. 

				Column B — 'Information Requirements' contains data, documents or models to be provided by suppliers, based on the industry standard or IOGP JIP33 specification.

				Column C — 'Condition Invoking Requirement' identifies any specific conditions under which the information requirement is deemed to be needed.

				Column D — 'Typical Deliverable' is provided for the purchaser to identify the deliverable type that the information would typically appear within. This also allows the purchaser's requisitioning engineers to group the various information requirements by deliverable type. This column accommodates names from CFIHOS discipline-document types.

				Column E — 'Submit At Proposal' (Yes / No) defines if the information requirement is requested to be submitted with the supplier's proposal. Preliminary information submitted at proposal shall be matured and delivered to the purchaser as per the PO and delivery times identified in column G 'Weeks' and column H 'Period'. 
As default, column ‘Submit At Proposal’ is prepopulated for CAS D procurement.

				Column F — First Issue Post Purchase Order, 'Purpose' (For Information / For Acceptance) is prepopulated for CAS D procurement. 
'For Information' means that information is issued for information only.
'For Acceptance' means that the information is issued for client, or delegated authorised person/organisation, to review and accept the content for use in further equipment development activities.
Information acceptance does not relieve the supplier of any PO responsibility or liability.



				Column G and Column H — First Issue Post Purchase Order, ('Weeks' and 'Period') include durations for the first issue of the deliverable with respect to specific activities.

																								(Period)												Long description

																								WAD												Weeks After Delivery

																								WAI												Weeks After Inspection

																								WAO												Weeks After Order

																								WAO (Monthly)												Weeks After Order Monthly

																								WAT												Weeks After Test

																								WPTD												Weeks Prior To Delivery

																								WPTF												Weeks Prior to Fabrication

																								WPTT												Weeks Prior To Test

				Table 1 — Information Submission Abbreviations



				Column I — 'Required As Built' (Yes / No), where “Yes” chosen, identifies any information requirements that shall incorporate all changes that have been made to the procured equipment original information prior to the completion of the PO.

				Column J — 'Fulfilled by Document Number(s)' shall be used by the supplier to demonstrate compliance with the information requirement either:
a) by providing document number cross reference to the information requirement in the SMIS; or 
b) if specified in the PO, by using this column within IRS .

				Column K — 'Translation Required' (Yes / No)
Specifies if the information requirement shall be translated into another language additional to the main language specified in the PO.
'Yes' means the information requirement should be translated into other language(s) additional to the main language (to be advised in contractual documentation). 
'No' means to be provided in main language only.

				Column L — 'Remarks' may include additional information needed to clarify the information requirement.



				4				'Definitions' sheet



				The 'Definitions' sheet comprises columns A to F.

				Column A — 'Code' contains the JIP33 unique record identification code specific to the individual information requirement for the particular equipment. 

				Column B — 'Information Requirements' contains data, documents or models to be provided by suppliers, based on the industry standard or IOGP JIP33 specification.

				Column C — 'Description' provides a description of the information requirement based on an industry standard, or developed by IOGP JIP33 or JIP36 (CFIHOS).

				Column D — 'Reference' gives a reference to the IOGP JIP33 specification where the information requirement is identified.

				Column E — 'Format' identifies the format of the relevant information deliverable to be submitted by the supplier as described in Table 2 below. 
Note: Project or software specific formats shall be specified by the purchaser by means of their hand over specifications.​

				Drop-down value​												Definition​																																																				CFIHOS ID​

				Native​												A native file is the default file format that a software application is designed to work with.​																																																				CFIHOS-60000835​

				PDF​												A universal file format developed by Adobe® and standardized as ISO 32000 which preserves all the fonts, formatting, graphics, and colour of any source document, regardless of the application and platform used to create it. PDF’s must be in Optical Character Recognition (OCR) format which is text searchable and indexed. ​																																																				CFIHOS-60000933​

				Hardcopy​												A  permanent reproduction or copy of data which cannot be easily edited or manipulated, in the form of a physical object, of any media suitable for direct use by a person (e.g. paper).​																																																				CFIHOS-10000123​

		Table 2 — Deliverable Formats



				Column F — 'CFIHOS Document Type Code' relates to the CFIHOS document type that is used to classify the document having this IRS content. 



				5				Abbreviations and definitions



				The following abbreviations, terms and definitions have been used in the various sheets of this workbook.




				buyer												organisation placing a contract or purchase order with supplier for equipment or services on project; may be alternatively referred to as 'user' or 'purchaser'

				CFIHOS												Capital Facilities Information Hand Over Specification

				company												project operating entity or the organisation the contractor is under contract to

				contractor												project contractor responsible for procuring equipment.

				information												data, documents and/or models

				IRS												information requirements specification

				PO												purchase order

				QRS												quality requirements specification

				SMIS												supplier master Information schedule

				supplier												organisation supplying equipment or services to the company and/or contractor on project; may alternatively be referred to as "vendor", "seller" or “manufacturer”.



				6				CFIHOS



				The information requirements in the IRS are classified according to the IOGP JIP36 Capital Facilities Information Hand Over Specification (CFIHOS). The objective of mapping JIP33 IRS information requirements to CFIHOS is to facilitate value delivery across the supply chain through increased digitalization.  ​Further information on CFIHOS can be found at: 

				https://www.jip36-cfihos.org







				7				Document metadata



				Typical metadata for Information deliverables to be provided by suppliers in the SMIS is shown in Table 3 below. Metadata listed below are as per CFIHOS defined document properties (metadata) defined in CFIHOS C-SP-001 CFIHOS Specification Document, chapter Document properties (metadata).



				Name																				Definition																																																CFIHOS unique ID

				Document number																				The document master to which this revision is related																																																CFIHOS-10000154

				Document revision code																				A code used to identify the content of a document at a certain point in time.																																																CFIHOS-10000162

				Document title																				A description, in a short and concise manner, of the content of the document																																																CFIHOS-10000168

				Document revision date																				The date the document was revised																																																CFIHOS-10000076

				Originator company																				The name of the company who has generated the document revision																																																CFIHOS-10000077

				Document revision author																				The name of the person who created the document revision																																																CFIHOS-10000078

				Document revision approver																				The name (or the User ID) of the person who has approved the document revision																																																CFIHOS-10000079

				Document revision file name																				The name of the electronic file (including the file extension) with the full path. When this attribute is populated the attribute physical storage location shall be left empty.																																																CFIHOS-10000080

				Originator document number																				The unique identifier for the Document according to the originator document numbering scheme.																																																CFIHOS-10000160

				Originator document revision code																				A code used to identify the content of a document at a certain point in time according to the  originator which doesn't necessarily conform to the Owner/Operator's document revision coding scheme.																																																CFIHOS-10000081

				Document status code																				The status of the document revision																																																CFIHOS-10000083

				ISO language code																				The primary language that  the document revision is written in.																																																CFIHOS-10000147

				Discipline document type short code																				At alternate way of identifying uniquely a combination of discipline and document type																																																CFIHOS-10000207

				Project code																				The code that identifies the project the document revision refers to.																																																CFIHOS-10000161

				Document revision comment																				Any additional comment / explanation for a document revision.																																																CFIHOS-10000085

				Plant code																				The plant that the document revision is related to.																																																CFIHOS-10000005

				Export control classification																				The Export Control Rule that is applicable for the document revision (e.g., ECCN, EAR).																																																CFIHOS-10000086

				Transmittal number																				The transmittal through which this document revision was communicated.																																																CFIHOS-10000087

				Security classification																				Indicates internal Owner-Operator access restriction applicable for the document																																																TBA

		Table 3 — Supplier Deliverable Metadata
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Requirements

		IOGP S-749L (1.0) Information Requirements for Plate-and-frame Heat Exchangers (API)

		Requirements

		Column		Heading — Details and requirements

		A		Code — Contains IOGP JIP33 unique record identification code specific to the individual information requirement for the particular equipment.

		B		Requirement — Contains data, documents or models to be provided by suppliers, based on the industry standard or IOGP JIP33 specification.

		C		Condition Invoking Requirement — Describes condition(s) under which the information requirement is required (e.g. service offshore and weight greater than one tonne means information is required). Note: if blank, always required.

		D		Typical Deliverable — Purchaser to advise the short description of the information deliverable that would typically include this information requirement

		E		Submit At Proposal — 'Yes' or 'No', where ‘Yes' means the information requirement is required to be submitted with the supplier's proposal or 'No' is not required.

		F, G & H		First Issue Post Purchase Order — Issue purpose ('For Information' or 'For Acceptance'), time in weeks for issue of the information requirement and period defined after the purchase order placement. See the 'Instructions' sheet, Table 1 for full description of codes use in column H 'Period'.

		I		Required As Built — Any information incorporating all changes that have been made to the procured equipment original information prior to the completion of the purchase order.

		J		Fulfilled by Document Number(s) — Identifies which information requirement(s) listed in the supplier master information schedule (SMIS) addresses the purchaser's requirements. Note: It should be noted that one information deliverable can fulfil more than one information requirement.   

		K		Translation Required — 'Yes' or 'No', specifies if the information requirement shall be translated into another language additional to the main language specified in the purchase order.

		L		Remarks — Additional information needed to clarify the information requirement.

		Col A		Col B		Col C		Col D		Col E		Col F		Col G		Col H		Col I		Col J		Col K		Col L

		Code		Requirement		Condition Invoking Requirement		Typical Deliverable		Submit At Proposal		First Issue Post Purchase Order						Required As Built		Fulfilled by Document Number(s) 		Translation Required		Remarks

										(Yes/No)		Purpose		(Weeks)		(Period)		(Yes/No)

		Contract Management Information Deliverables

		S749-IR-1		Supplier master information schedule				Information deliverables list		No		For Acceptance				-		-				-

		S749-IR-2		Delivery schedule				Delivery/Production schedule		Yes		For Information				-		-				-

		S749-IR-5		Sub-vendor delivery schedule				Sub-supplier list		Yes		For Information				-		-				-

		S749-IR-3		Progress report				Progress report		No		For Information				-		-				-

		S749-IR-4		Quality plan		Required for CAS A, CAS B, CAS C		Quality plan		-		-				-		-				-

		S749-IR-6		Inspection and test plan for complete package				Inspection and test plan (ITP)		No		For Acceptance				-		-				-

		S749-IR-7		Handling, shipping, storage and preservation procedure				Handling, shipping and storage procedure		No		For Information				-		-				-

		S749-IR-9		Concession requests				Concession request		No		For Acceptance				-		-				-

		S749-IR-8		Non-conformance records				Non-conformance records		No		For Acceptance				-		-				-

		Technical Information Deliverables

		S749-IR-21		General arrangement drawing				General arrangement diagram		Yes		For Acceptance				-		-				-

		S749-IR-48		Detailed drawing		Required for CAS A, CAS B, CAS C		Detailed drawing		-		-				-		-				-		Not required for utility plate-and-frame heat exchangers.

		S749-IR-22		Design calculations				Design calculation		No		For Acceptance				-		-				-

		S749-IR-50		Thermal and hydraulic calculations				Thermal rating calculation		Yes		For Acceptance				-		-				-		Calculations output report to include requirements of API 667 clause 5.9 to 5.11 as applicable.

		S749-IR-25		Manufacturer data sheet				Manufacturer data sheet		Yes		For Acceptance				-		-				-

		S749-IR-26		Pressure test procedure		Required for CAS A, CAS B, CAS C		Pressure test procedure		-		-				-		-				-		Not required for utility plate-and-frame heat exchangers.

		S749-IR-27		Painting and coating procedure				Painting and coating procedure		No		For Acceptance				-		-				-		If the coating is applied to the manufacturer's standard specification, the procedure is only required for information.

		S749-IR-28		Welding procedure specification		Required for CAS A, CAS B, CAS C		Welding procedure specification		-		-				-		-				-

		S749-IR-29		Welding procedure qualification record		Required for CAS A, CAS B, CAS C		Welding procedure qualification record		-		-				-		-				-

		S749-IR-30		Weld map		Required for CAS A, CAS B, CAS C		Welding traceability records		-		-				-		-				-		Not required for utility plate-and-frame heat exchangers.

		S749-IR-53		Heat treatment procedure		Required for CAS A, CAS B, CAS C and for plate-and-frame heat exchangers with welds requiring post weld heat treatment		Heat treatment procedure		-		-				-		-				-

		S749-IR-47		Welding repair procedure		Required for CAS A, CAS B, CAS C		Welding repair procedure		-		-				-		-				-		Not required for utility plate-and-frame heat exchangers.

		S749-IR-43		Nondestructive examination procedure		Required for CAS A, CAS B, CAS C		Non-destructive test procedure		-		-				-		-				-		Not required for utility plate-and frame heat exchangers.

		S749-IR-57		Positive material identification (PMI) procedure		Required for CAS A, CAS B, CAS C		Positive material identification (PMI) procedure		-		-				-		-				-		Not required for utility plate-and-frame heat exchangers.

		S749-IR-44		Tie bolt tightening procedure				General procedure		No		For Acceptance				-		-				-

		S749-IR-61		Weighing procedure		Required for plate heat exchangers weighing more than 1000 kg		Weighing procedure		No		For Acceptance						-				-

		S749-IR-55		Lifting plan				Lifting procedure		No		For Acceptance				-		-				-

		S749-IR-33		Materials inspection certificate (3.1)				Materials inspection certificate (3.1)		No		For Acceptance				-		-				-

		S749-IR-34		Materials test report (2.2)				Materials test report (2.2)		No		For Acceptance				-		-				-

		S749-IR-58		Gasket material report		Required if the purchaser has not specified the gasket material in the procurement data sheet or an alternative gasket material is being proposed by the vendor		Materials test report (2.2)		Yes		For Acceptance				-		-				-

		S749-IR-51		Chemical analysis report		Required for plate-and-frame heat exchangers with weld overlay on pressure retaining components		Test report		No		For Information				-		-				-

		S749-IR-59		Production weld hardness testing record				Test report		No		For Information				-		-				-

		S749-IR-38		Nondestructive examination report				Non-destructive examination (NDE) report		No		For Acceptance				-		-				-

		S749-IR-39		Positive material identification (PMI) records				Positive material identification (PMI) records		No		For Information				-		-				-

		S749-IR-40		Pressure test report				Pressure test report		No		For Acceptance				-		-				-

		S749-IR-54		Post welding heat treatment temperature charts		Required for CAS A, CAS B, CAS C and for plate-and-frame heat exchangers with welds requiring post weld heat treatment		Post welding heat treatment temperature charts		-		-				-		-				-

		S749-IR-41		Fireproof shroud type test report		Required only if a fireproof shroud is specified		Type test report		No		For Acceptance				-		-				-		Refer to API Standard 667 First Edition, March 2022, A.3.7 for guidance and test requirements.

		S749-IR-36		Painting and coating inspection records				Painting and coating inspection records		No		For Acceptance				-		-				-

		S749-IR-49		Lifting equipment test certificate		Required if lifting equipment such as slings, shackles, lifting frames, spreader beams/tools and lifting instructions that are needed for the lifting of the equipment are part of the vendor's scope of supply		Lifting equipment test certificate		No		For Acceptance				-		-				-

		S749-IR-62		Weight certificate		Required for plate-and-frame heat exchangers weighing more than 1000 kg		Weight certificate		No		For Information				-		-				-

		S749-IR-56		Installation manual				Installation manual		No		For Information				-		-				-		The installation manual index, if required, should be provided in the first revision of the document. When the index is agreed upon, the installation manual content shall be provided in a subsequent revision of the document.

		S749-IR-24		Operating manual				Operating manual		No		For Information				-		-				-		The operating manual index, if required, should be provided in the first revision of the document. When the index is agreed upon, the operating manual content shall be provided in a subsequent revision of the document.

		S749-IR-23		Maintenance manual				Maintenance manual		No		For Information				-		-				-		The maintenance manual index, if required, should be provided in the first revision of the document. When the index is agreed upon, the maintenance manual content shall be provided in a subsequent revision of the document.

		S749-IR-32		Spare part list				Spare part list		Yes		For Information				-		-				-		Owner/lifecycle information required for maintenance.

		S749-IR-45		Declaration of conformity				Declaration of conformity		No		For Information				-		-				-

		S749-IR-31		Manufacturer record book (MRB)				Manufacturer record book (MRB)		No		For Acceptance				-		-				-		The manufacturer record book index, if required, shall be provided in the first revision of the document. When the index is agreed upon, the manufacturer record book content shall be provided in a subsequent revision of the document.

		Purchase Order Specific Information Requirements
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Definitions

		IOGP S-749L (1.0) Information Requirements for Plate-and-frame Heat Exchangers (API)

		Definitions

		Column		Heading — Details and requirements

		A		Code — Contains IOGP JIP33 unique record identification code specific to the individual information requirement for the particular equipment.

		B		Requirement — Contains data, documents or models to be provided by suppliers, based on the industry standard or IOGP JIP33 specification.

		C		Description — Provides a description of the information requirement based on an industry standard, or developed by IOGP JIP33 or JIP36 (CFIHOS).

		D		Reference — Reference to the IOGP JIP33 specification where the information requirement is identified.

		E		Format — Defines the required format of the relevant information requirement to be submitted by the supplier.

		F		CFIHOS Document Type Code — CFIHOS document type code that is used to classify the document having this IRS content.

		Col A		Col B		Col C		Col D		Col E		Col F

		Code		Requirement		Description		Reference		Format		CFIHOS Document Type Code

		Contract Management Information Deliverables

		S749-IR-1		Supplier master information schedule		Schedule of specific information deliverables developed by the vendor and accepted by the purchaser to meet the information requirements defined in the agreed Information Requirements Specification (IRS).
The schedule typically defines;
a. information deliverable type, title/description
b. unique identification (code/number) in the [Vendor's] format unless agreed otherwise in the contract.
c. planned submission arrangements including; purpose, formats, timing, frequency
Arrangements for managing submissions, tracking progress and updating the schedule during the execution of the contract scope will be in accordance with contractual agreements.
				Native		CFIHOS-70000099

		S749-IR-2		Delivery schedule		Schedule depicting, as applicable to the service or product scope, design, supply, manufacture, inspection, testing and delivery activities to be executed by vendor/sub-vendors.
Schedule details typically** include;
a) Contractual milestones
b) Activity early/late start/completion dates, durations, dependencies (calendar dates)
c) Critical path and float
d) Outsourced services and equipment (cross referenced to purchase order and supplier)
e) Information deliverable submission dates identifying any execution activity dependencies

Progress against planned dates is measured and the schedule updated and reported to the purchaser in accordance with contract reporting agreements.
** Schedule development tools, formats and submission protocols follow the [vendor's] standard practice unless otherwise agreed in the contract.
				PDF		CFIHOS-70000298

		S749-IR-5		Sub-vendor delivery schedule		Definition of processes, products or services that will be externally provided and the controls to be applied by the vendor to ensure conformance with agreed requirements. The schedule includes evidence of the basis of capability assessment, quality management system certification (or equivalent), process or product qualification for proposed suppliers of outsourced products and services when nominated in the contract or Quality Requirements Specification (QRS) .
Note: ISO 9001, API Specs Q1/Q2 define requirements for assessing risks and establishing controls for outsourced products and services.
				PDF

		S749-IR-3		Progress report		Report detailing activities completed in the period, percent complete against planned, activities planned for the next period, risks/areas of concern, cause of any delays and proposed recovery plans, concessions, internal and outsourced inspection and audit activities.
Note: may also include actionable items such as Health, Safety, Security & Environment (HSSE) incidents & status if required under the contract.
				PDF		CFIHOS-70000300

		S749-IR-4		Quality plan		Plan specifying the actions, responsibilities and associated resources to be applied by the supplier, and when applicable sub-suppliers or manufacturers, to deliver the services or procured item(s) in conformance with the agreed requirements.
		6.2.4		PDF

		S749-IR-6		Inspection and test plan for complete package		Tabular presentation of a quality plan typically used for process or product applications to define the specific sequence of operational activities, instructions, acceptance criteria records and associated vendor, purchaser and independent conformity assessment activities. ISO 9001 and ISO 10005 may be used to inform the development of inspection and test plans for specific processes and products.
		9.2, 9.3, 9.4, 10.1.1, 10.1.2, 10.1.3, 10.1.4, 10.1.5, 10.1.7, 10.1.8, 10.1.9, 10.1.10, 10.1.11,  10.2.7, 10.2.9		PDF		CFIHOS-70000180

		S749-IR-7		Handling, shipping, storage and preservation procedure		Definition of practices to be followed during the; storage, transport, lifting and preservation of the equipment and materials included in the scope of supply to maintain their functionality and guarantees.
Procedures typically define:
a. packaging requirements; contents, identification, size, weight and number of packages/container (s),
b. special packing/unpacking/handling requirements
c. storage location and requirements,
d. preservation requirements detailing inspection periods and required maintenance, materials required etc., both prior to installation and post installation, but prior to commissioning.
		7.7.13, 10.2.8, 10.3.6, 11		PDF		CFIHOS-70000154

		S749-IR-9		Concession requests		Formal submission seeking purchaser agreement to accept deviations from the contracted scope or technical requirements. Requests may be raised as a result of, as examples, material or service availability, obsolescence, innovation, non-conformance.
Requests are typically raised as required during execution with a summary report detailing concessions raised, purchaser directions, agreed action status provided with progress reports and at contract closeout
		8.2.1, 10.1.10		PDF		CFIHOS-70000389

		S749-IR-8		Non-conformance records		Details of non-conformances raised by or to the vendor/sub-vendors against technical requirements prior to or during the delivery of the products or services. Non-conformance is managed by the vendor in accordance with ISO 9001 and associated records typically include; description of non-conformance, analysis and disposition, correction implemented and details of any retesting or inspection taken to demonstrate subsequent conformance. Note: Instances where the proposed disposition is to accept a non-conforming condition are subject to agreement by the purchaser in accordance with the concession management protocols defined in the contract.
				PDF		CFIHOS-70000226

		Technical Information Deliverables

		S749-IR-21		General arrangement drawing		A drawing showing overall dimensions, critical interface dimensions, part references and weight of assemblies, equipment and components. The drawing shall contain references to the main specifications and standards. The drawing may include cross-sectional views of equipment/components.
The document may contain the following information:
• main dimensions;
• interface connections;
• withdrawal/installation and maintenance space;
• installation and mounting details(including support bolt hole details);
• the foundation loads (resulting from weight and external wind/seismic loads as per applicable load combinations); 
• the maximum allowable nozzle loads (either a reference note for applicable table loads or actual specified loads as applicable);
• tolerances.
		4.1, 4.6, 4.7, 4.9, 5.1,  5.6, 5.7, 5.9, 5.12, 6.1.1, 6.2.1, 6.3.1, 7.4, 7.6.1, 7.6.3, 7.6.5, 7.1.1, 7.1.2, 7.1.3, 7.2.1, 7.2.2, 7.5.1, 7.5.2, 7.5.4, 7.6.2, 7.6.6, 7.6.7, 7.6.8, 7.6.9,  7.6.10, 7.7, 7.8, 8.1.2, 8.1.3, 8.1.4, 8.1.5, 8.2.1, 8.2.3, 9.1.1, 9.1.3, 9.1.6, 9.3,   10.1.8, 10.1.9, 10.1.10, 10.1.11, 10.2.1, 10.2.8, 10.2.9, 10.3.1, 10.3.2, 10.3.4,    11.13.3, Table 2		PDF		CFIHOS-70000153

		S749-IR-48		Detailed drawing		Drawing showing parts of a construction or a component, generally enlarged, and including specific information about the form and construction or about the assembly and joints

Also supports other documents where a cross-sectional view or part list is necessary for clarity. A view or drawing that shows what the inside of equipment looks like after a cross-sectional cut has been made.
(Source: ISO 10209)
		7.7.7, 7.7.13, 7.7.19, 7.8.6, 10.3.3, 10.3.4, 10.3.5,  9.1.6		PDF		CFIHOS-70000116

		S749-IR-22		Design calculations		Document providing information about data, and basic conditions and assumptions used for selection of appropriate system solutions, parts or material, as well as the way these data have been processed and evaluated

Mandatory content:
calculation methods used;
input data;
results;
analysis of the results.
thickness calculations for non-proprietary pressure components (e.g. cover plates, nozzles, flanges),
load bearing non-pressure parts (e.g., support, lifting lugs),
local load analysis for nozzles,
mass of the heat exchanger, empty and full of water.
mass of the heat exchanger at maximum heat transfer plate capacity empty and full of water.
pressure test pressure calculations,
Foundation loads (including all applicable external loads),
Transportation load calculations,
Fatigue screening check and analysis (as applicable),
blast load calculations/ analysis (as applicable)
finite element analysis etc. (as applicable)
		4.10, 4.11, 6.1.1, 6.2.3, 6.3.1, 7.1.4, 7.1.5, 7.2, 7.3, 7.5, 7.6.1, 7.6.2, 7.6.4, 7.6.5, 7.6.10, 7.7.17, 7.7.18, 10.3.2		PDF		CFIHOS-70000086

		S749-IR-50		Thermal and hydraulic calculations		Calculations to demonstrate the thermal and hydraulic performance of plate-and-frame heat exchangers in compliance with purchaser specifications.
		5.9, 5.10, 5.11, 7.4, A.3.2.1, Table A.1		PDF		CFIHOS-70000335

		S749-IR-25		Manufacturer data sheet		Document providing information on technical data and characteristics about material, products or systems and their environment for proper implementation. This document provides structured data form containing part number/model, design information, operational data and limitations of the equipment. Document provides information on technical data and characteristics about material, products or systems and their environment for proper implementation.
		4.1, 4.9, 4.11.1, 4.11.2, 5.1, 5.9, 5.10, 5.12, 6.3.1, 7.1.2, 7.1.3, 7.4, 7.5.2, 7.5.3, 7.6.7, 7.7.17, 7.8.6, A.3.2.1, Table A.1		Native		CFIHOS-70000416

		S749-IR-26		Pressure test procedure		A procedure documenting specific steps to conduct inspection of an asset/object. Typically details boundaries of the test, isolations, method of pressurization, required hold intervals etc. Includes hydrostatic, pneumatic, vacuum and leak test/examinations
		10.1.8, 10.2, 10.2.6, 10.2.7, 10.2.9, 11.2		PDF		CFIHOS-70000286

		S749-IR-27		Painting and coating procedure		Verification of the vendor's compliance with surface protection and coating requirements.
This document provides a procedure for coating operator to ensure repeatability and formalism and hence prove the quality of the coating work. This document details the work process and how the defined requirements for surface treatment, application and quality control shall be met. A procedure may cover wet paint, powder coating, or metallic coatings. The document shall include references to applied standards and information about the revision of the applied standard.
		10.2.9, 9.4.1, 9.4.2		PDF		CFIHOS-70000384

		S749-IR-28		Welding procedure specification		A specification that describes the welding procedure and process of a specific set of essential variables.
		4.2, 4.7, 4.8, 6.2.2, 7.5.4, 9.1.1, 9.1.2,  9.1.4, 9.1.5, 10.1.10,		PDF		CFIHOS-70000408

		S749-IR-29		Welding procedure qualification record		Records documenting welding and associated testing of welding processes to a defined set of essential variables. Typically includes all testing procedure references and both destructive and nondestructive examination results.
		4.2, 4.7, 4.8, 6.2.2, 7.5.4, 9.1.1, 9.1.2,  9.1.4, 9.1.5, 10.1.10,		PDF		CFIHOS-70000362

		S749-IR-30		Weld map		A weld map that shall identify each weld joint and the associated welding procedure specification with information to evaluate the qualification of the welding procedure specification for the respective weld joint, e.g. weld joint location, joint type, thickness, diameter (if applicable) and material grade.
		4.2, 6.2.1, 6.2.2, 6.3.1, 7.7.1, 7.7.7, 9.1.1, 9.1.2, 9.1.3, 9.1.6, 10.3.3		PDF		CFIHOS-70000360

		S749-IR-53		Heat treatment procedure		A procedure detailing heating, soak, cooling parameters, temperature ranges, method of attachment of thermocouples, temperature control, equipment calibration, production testing, etc.
		10.1.10		PDF		CFIHOS-70000147

		S749-IR-47		Welding repair procedure		A document which describes a set of logically sequenced instructions to execute a weld repair
		9.1.4, 10.1.11, 10.1.20, 10.1.21		PDF		CFIHOS-70000363

		S749-IR-43		Nondestructive examination procedure		This document is a part of the quality assurance plan, and specifies the quality assurance work process and verification.
This document provides a procedure for NDE operators to ensure repeatability and formalism and hence prove the quality of the NDE work. A document describing how to perform NDE (i.e. magnetic-particle inspection, liquid-penetrant testing, radiographic testing, ultrasonic testing, visual testing or eddy-current testing) for a given object, including acceptance criteria and reporting. 
		10.1.5, 10.1.7, 10.1.8, 10.1.9 10.1.10, 10.1.11, 10.1.12, 10.1.13, 10.1.14, 10.1.15, 10.1.16, 10.1.17, 10.1.18, 10.1.19, 10.1.20, 10.1.21, 10.1.22		PDF		CFIHOS-70000227

		S749-IR-57		Positive material identification (PMI) procedure		Procedure describing the method for material identification by elemental analysis.
		6.3.1, 10.1.12		PDF

		S749-IR-44		Tie bolt tightening procedure		A procedure documenting specific steps to be followed for tie bolt tightening, including the required tools. 
		6.1.2		PDF		CFIHOS-70000256

		S749-IR-61		Weighing procedure		To detail method recording weight during design and manufacture and method of weighing equipment prior to shipment. The weighing procedure shall include: - A description of the weight measuring and recording devices giving capacity and accuracy.  Accuracy to be within ±1% - Description of calibration certificate (calibrated within the last six months) for each of the measuring/recording devices to be used for the weighing - Methods to be used for weighing and measuring/calculating centre of gravity including temporary lifting/supporting equipment used.
		6.1.1		PDF		CFIHOS-70000356

		S749-IR-55		Lifting plan		The vendors proposed and acceptable transportation, lifting requirements and handling methods. Drawings shall be provided indicating size of containers / packages, centre of gravity, number off weight, identification, and packing list of contents..
Copies of applicable lifting procedures shall be included in the delivery documentation which accompanies shipments of equipment.
		6.3.1, 7.6.10		PDF		CFIHOS-70000198

		S749-IR-33		Materials inspection certificate (3.1)		A document with test results based on specific inspection and testing, issued by the Manufacturer and validated by the Manufacturer's authorised inspection representative independent of the manufacturing department.
Note: see ISO/IEC 17000 and ISO 10474 or EN 10204.
		4.8, 8.1.1, 8.1.2, 8.1.3, 8.1.6, 8.2.2, 8.2.1, 8.2.3, Table 3		PDF		CFIHOS-70000412

		S749-IR-34		Materials test report (2.2)		A document in which the supplier declares that the products supplied are in compliance with the requirements of the PO, and in which test results are supplied based on non-specific inspection and testing
Note: see ISO 10474 or EN 10204.
		8.1.3, 8.1.4, 8.1.5, Table 3		PDF		CFIHOS-70000412

		S749-IR-58		Gasket material report		A document in which the supplier declares and demonstrates that the specified gasket materials are in compliance with the requirements of the PO.
The document shall include supporting data demonstrating the gasket's suitability for the specified operating conditions, fluid compositions, process application, operating temperature and design pressure.
Examples of supporting data can be:
– lab testing/field testing/test reports;
– customer references/past track records;
– product data sheets.
		7.8.6		PDF		CFIHOS-70000412

		S749-IR-51		Chemical analysis report		Chemical analysis report of production weld chemistry for weld overlay on pressure retaining components.
Mandatory content of information:
– date of testing;
– signature of person responsible for test;
– object identification (type, series number, etc.);
– measured values.

Optional content of information:
– test equipment / instruments used;
– reference to test procedure;
– conclusion.
		10.1.11		PDF

		S749-IR-59		Production weld hardness testing record		Test record of hardness test results performed for the production test. 
		10.1.10		PDF

		S749-IR-38		Nondestructive examination report		A document containing data which records compliance with the specified NDE procedure. Documents containing records of NDE which has been conducted, including typical methods such as magnetic-particle inspection, liquid-penetrant testing, radiographic testing, ultrasonic testing, visual testing or eddy-current testing.
		6.3.1, 10.1		PDF

		S749-IR-39		Positive material identification (PMI) records		Result of Positive Material Identification testing to a defined procedure confirming material subject to PMI are of the specified material grade.
Note: PMI results do not constitute material certification.
(Source: ASTM E 415; ASTM E 1086)
		6.3.1, 10.1.12		PDF

		S749-IR-40		Pressure test report		A report recording duration and results of hydro static, pneumatic, and leak test examinations. Typically includes a pressure chart to demonstrate satisfactory results.
		10.2.1, 10.2.2, 10.2.3, 10.2.5, 10.2.6, 6.3.1		PDF		CFIHOS-70000287

		S749-IR-54		Post welding heat treatment temperature charts		Records of all heat treatment performed on the plate-and-frame heat exchanger or components, including chart recordings of the measured temperatures. In cases where re-heat treatment has been performed due to repair, additional sheets for the re-heat treatment shall also be provided.
		10.1.10		PDF

		S749-IR-41		Fireproof shroud type test report		The results of a test performed, providing evidence that the fireproof shroud meets the specified fire protection level or requirements. Shall include a type test certificate or certificate of conformity verifying that the product meets a minimum set of regulatory, technical and safety requirements independently verified by a third party.
		6.1.5, 7.6.7, A.3.7.2		PDF

		S749-IR-36		Painting and coating inspection records		This document is used for verification of compliance with surface protection and coating requirements. Document containing records of performed surface protection and coating work.		9.4.1, 9.4.2		PDF

		S749-IR-49		Lifting equipment test certificate		Certificate to prove that the item can be used as lifting gear in accordance with an applicable standard. This will include slings, shackles, lifting frames, lifting instructions etc. To confirm that the equipment can be safely used for lifting and handling for the applicable stated load.
		7.6.10		PDF		CFIHOS-70000432

		S749-IR-62		Weight certificate		Independent certification of correct gross weight for a piece of equipment including packing materials. This typically should also document the centre of gravity. Source ISO 19901-5.
		6.1.1		PDF		CFIHOS-70000358

		S749-IR-56		Installation manual		Description of the methods for installing a piece of equipment.  The installation refers to the mounting, setting, erection, etc.
NOTE Unless otherwise agreed, this document can be delivered as part of the vendor's standard installation, operation and maintenance manual or as a stand-alone document.
		6.3.1		PDF		CFIHOS-70000181

		S749-IR-24		Operating manual		Description of the methods for operating a piece of equipment or process unit, including but not limited to, instructions, procedures, drawings and tables for the operation, stop, start, and emergency shutdown. The document shall include operational limits, function testing, possible interruptions, hazards and corrective measures to be taken.
Note: Unless otherwise agreed, this document n be delivered as part of the vendor's standard installation, operation and maintenance manual or as a stand-alone document.
		6.3.1		PDF		CFIHOS-70000228

		S749-IR-23		Maintenance manual		Description of methods of maintaining a specific piece of equipment.  Typically originates from the equipment or package vendor.
Note: Unless otherwise agreed, can be delivered as part of the vendor's standard installation, operation and maintenance manual or as a stand-alone document.
The gasket assembly procedure and tie bolt tightening procedure shall be included as a part of the maintenance manual.
		5.5, 6.1.1, 6.3.1, 7.1.2, 9.3		PDF		CFIHOS-70000206

		S749-IR-32		Spare part list		The recommended spare parts list shall cover and be subdivided into; commissioning spares, 2 years maintenance spares and capital/insurance spares.
Table containing list items specifying the objects (parts, components, equipment, etc.) that are available or delivered as spare parts for later use.
Mandatory content of information:
— item reference number;
— quantity;
— Spare component original equipment manufacturer’s name and part number (including variant/ordering code) for each size/dimension;
— part name;
— expected service life and replacement frequency of components, including gaskets as applicable;
— type designation;
— specifying technical data;
— lead time for delivery from the date of order placement (ex-works).
Optional content of information:
— descriptive technical data;
— mass, dimensions;
— reference to document;
— remarks.
		5.5, 5.7, 6.1.1, 6.3.1		Native		CFIHOS-70000374

		S749-IR-45		Declaration of conformity		Declaration that contains sufficient information to enable a recipient of the declaration of conformity to identify the issuer of the declaration, the object of the declaration, the standards and other specified requirements with which conformity is declared, and the person signing for and on behalf of the issuer of the declaration of conformity. 
		6.1.4		PDF		CFIHOS-70000431

		S749-IR-31		Manufacturer record book (MRB)		The MRB index shall be agreed between the purchaser and vendor. The MRB shall include, but not be limited to, documents recording compliance with statutory and/or local regulations, general arrangement and detailed drawings, design calculations, inspection and testing results/reports for all the testing (e.g. mill tests on materials, production test coupon results, NDE, NDE personnel qualification, impact testing, heat treatment, leak testing etc.) carried out by the vendor/sub-vendor and at the mill.
		6.3.1, 10.1.10, 10.1.11, 10.2.1, 10.2.2, 10.2.3, 10.2.5		PDF		CFIHOS-70000178
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		Foreword





				This specification was prepared under Joint Industry Programme 33 (JIP33) "Standardization of Equipment Specifications for Procurement" organized by the International Oil & Gas Producers Association (IOGP) with the support from the World Economic Forum (WEF). Companies from the IOGP membership participated in developing this specification to leverage and improve industry level standardization globally in the oil and gas sector. The work has developed a minimized set of supplementary requirements for procurement, with life cycle cost in mind, resulting in a common and jointly agreed specification, building on recognized industry and international standards.



				Recent trends in oil and gas projects have demonstrated substantial budget and schedule overruns. The Oil and Gas Community within the World Economic Forum (WEF) has implemented a Capital Project Complexity (CPC) initiative which seeks to drive a structural reduction in upstream project costs with a focus on industry-wide, non-competitive collaboration and standardization. The CPC vision is to standardize specifications for global procurement for equipment and packages. JIP33 provides the oil and gas sector with the opportunity to move from internally to externally focused standardization initiatives and provide step change benefits in the sector's capital projects performance.



				This specification has been developed in consultation with a broad user and supplier base to realize benefits from standardization and achieve significant project and schedule cost reductions.



				The JIP33 work groups performed their activities in accordance with IOGP's Competition Law Guidelines (November 2020).
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		Introduction





				The purpose of this procurement data sheet is to define purchaser specific requirements for the procurement of plate-and-frame heat exchangers in accordance with IOGP S-749 for application in the petroleum and natural gas industries. The procurement data sheet provides project specific requirements where the specification requires the purchaser to define an application specific requirement. It also includes information required by the purchaser for technical evaluation purposes. Additional purchaser supplied documents can be listed in the procurement data sheet to define scope and technical requirements for enquiry and purchase of the equipment.



				This procurement data sheet shall be used in conjunction with the specification (IOGP S-749), information requirements specification (IOGP S-749L) and quality requirements specification (IOGP S-749Q) which together comprise the full set of specification documents. The introduction section in the specification provides further information on the purpose of each of these documents and the order of precedence for their use.



		JIP33 Specification for Procurement Documents
Procurement Data Sheet (PDS)
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Procurement Data Sheet

		Row		IOGP S-749D (1.0) Procurement Data Sheet for
Plate-and-frame Heat Exchangers (API)														Issue

		2		Ref. Clause		Description		Purchaser requirement		Purchaser requirement UOM		Supplier offered value		Supplier offered  UOM		Additional notes						Requirement CFIHOS ID		Equipment CFIHOS ID

		3				Identifier

		4		6.1.1		Tag number :

Author: Specify the unique tag number for the equipment.		input data				input data

		5				Tag description :

Author: Specify the functional description of the equipment.		input data				input data

		6				General information

		7				Conformity assessment system (CAS) level :

Author: Select the CAS level to be applied in IOGP S-749Q, Annex A. CAS D requires the fewest quality interventions and information requirements. Default value : D		D				D																select		A		B		C		D

		8		4.6, 6.1.1		Project country :

Author: Specify the country in which the project is located, in accordance with ISO 3166-1. 		input data				input data

		9		4.6, 6.1.1		Project region :

Author: Specify the geographic location, within the country, which will determine the applicability of local regulatory requirements.		input data				input data

		10		6.1.1, 7.7.17		Plant environmental location :

Author: Select the location of the facility where the equipment will be permanently installed.		select				select																select		offshore		marine coastal		onshore

		11				Case

		12		Table B.1 Continuation		Utility service :

Author: Select whether the exchanger is in utility service as per 3.26. If "yes" is selected, by also selecting CAS level D, fewer quality interventions and information deliverables will be applicable.		select				select																select		yes		no

		13		7.8.6, Table A.1, Table B.1 Continuation		Fluid name - hot side :

Author: Specify the hot side fluid name and the detailed fluid composition for all applicable operating conditions. If required, details can be provided in the "Additional notes" column. Typical fluid names can be found in Table A.1.		input data				input data

		14		7.8.6, Table A.1, Table B.1 Continuation		Fluid name - cold side :

Author: Specify the cold side fluid name and the detailed fluid composition for all applicable operating conditions. If required, details can be provided in the "Additional notes" column. Typical fluid names can be found in Table A.1.		input data				input data

		15		5.8		Total flow - hot side :

Author: Specify the total fluid flow entering on the hot side.		input data		select		input data		select														select		kg/s		Ib/h

		16		5.8		Total flow - cold side :

Author: Specify the total fluid flow entering on the cold side.		input data		select		input data		select														select		kg/s		Ib/h

		17		6.1.1, 7.1.5, 7.2.1, 7.2.2, 7.8.6,Table 2		Maximum design temperature - hot side :

Author: Specify the maximum design temperature for the hot side.		input data		select		input data		select														select		°C		°F

		18		6.1.1, 7.1.5, 7.2.1,7.2.2, 7.8.6,Table 2		Maximum design temperature - cold side :

Author: Specify the maximum design temperature for the cold side.		input data		select		input data		select														select		°C		°F

		19		6.1.1, 7.1.5, 7.2.1, 7.2.2		Minimum design metal temperature - hot side :

Author: Specify the minimum design metal temperature for the hot side. Also, consider the effect of critical exposure temperature (CET) which is typically the lower of either ambient temperature or minimum process fluid temperature.		input data		select		input data		select														select		°C		°F

		20		6.1.1, 7.1.5, 7.2.1, 7.2.2		Minimum design metal temperature - cold side :

Author: Specify the minimum design metal temperature for the cold side. Also, consider the effect of critical exposure temperature (CET) which is typically the lowest of either ambient temperature or minimum process fluid temperature.		input data		select		input data		select														select		°C		°F

		21		6.1.1, 7.1.5, 7.3, 7.6.1, 7.8.6		Design pressure - hot side :

Author: Specify the design pressure of the hot side.		input data		select		input data		select														select		kPa (ga)		psig

		22		6.1.1, 7.1.5, 7.3, 7.6.1, 7.8.6		Design pressure - cold side :

Author: Specify the design pressure of the cold side.		input data		select		input data		select														select		kPa (ga)		psig

		23		5.10, 7.4, Table A.1, Table B.1 Continuation		Pressure drop allowable - hot side :

Author: Specify the allowable pressure drop for the hot side in fouled/dirty condition. A low value can lead to a larger sized plate-and-frame heat exchanger with a greater sensitivity to fouling.		input data		select		input data		select														select		kPa		psi

		24		5.10, 7.4, Table A.1		Pressure drop calculated - hot side :

Author: Confirm the calculated total pressure drop of the hot side in fouled/dirty condition.		input data		select		input data		select														select		kPa		psi

		25		5.10, 7.4, Table A.1, Table B.1 Continuation		Pressure drop allowable - cold side :

Author: Specify the allowable pressure drop for the cold side in fouled/dirty condition. A low value can lead to a larger sized plate-and-frame heat exchanger with a greater sensitivity to fouling.		input data		select		input data		select														select		kPa		psi

		26		5.10, 7.4, Table A.1		Pressure drop calculated - cold side :

Author: Confirm the calculated total pressure drop of the cold side in fouled/dirty condition.		input data		select		input data		select														select		kPa		psi

		27		5.10		Port calculated pressure drop inlet - hot side :

Author: Confirm the calculated port pressure drop for the hot side inlet in dirty/fouled condition.		input data		select		input data		select														select		kPa		psi

		28		5.10		Port calculated pressure drop outlet - hot side :

Author: Confirm the calculated port pressure drop for the hot side outlet in dirty/fouled condition.		input data		select		input data		select														select		kPa		psi

		29		5.10		Port calculated pressure drop inlet - cold side :

Author: Confirm the calculated port pressure drop for the cold side inlet in dirty/fouled condition.		input data		select		input data		select														select		kPa		psi

		30		5.10		Port calculated pressure drop outlet - cold side :

Author: Confirm the calculated port pressure drop for the cold side outlet in dirty/fouled condition.		input data		select		input data		select														select		kPa		psi

		31		5.11		Port velocity - hot side inlet :

Author: Confirm the calculated port velocity for the hot side inlet in fouled/dirty condition.		input data		select		input data		select														select		m/s		ft/s

		32		5.11		Port velocity - hot side outlet :

Author: Confirm the calculated port velocity for the hot side outlet in fouled/dirty condition.		input data		select		input data		select														select		m/s		ft/s

		33		5.11		Port velocity - cold side inlet :

Author: Confirm the calculated port velocity for the cold side inlet in fouled/dirty condition.		input data		select		input data		select														select		m/s		ft/s

		34		5.11		Port velocity - cold side outlet :

Author: Confirm the calculated port velocity for the cold side outlet in fouled/dirty condition.		input data		select		input data		select														select		m/s		ft/s

		35		5.8		Minimum wall temperature - hot side :

Author: Confirm the minimum wall temperature for the hot side.		input data		select		input data		select														select		°C		°F

		36		5.8		Maximum wall temperature - hot side :

Author: Confirm the maximum wall temperature for the hot side.		input data		select		input data		select														select		°C		°F

		37		5.8		Minimum wall temperature - cold side :

Author: Confirm the minimum wall temperature for the cold side.		input data		select		input data		select														select		°C		°F

		38		5.8		Maximum wall temperature - cold side :

Author: Confirm the maximum wall temperature for the cold side.		input data		select		input data		select														select		°C		°F

		39		7.4, Equation 1, A.3.2.1,Table A.1 footnote e, Table A.1		Fouling margin - hot side :

Author: Specify the fouling (overdesign) margin for the applicable fluid name from Table A.1. Vendor to confirm the calculated hot side fouling margin based on the selected plate-and-frame heat exchanger model. See Equation 1 for the fouling margin calculation.		input data		%		input data		%

		40		7.4, Equation 1, A.3.2.1,Table A.1 footnote e, Table A.1		Fouling margin - cold side :

Author: Specify the fouling (overdesign) margin for the applicable fluid name from Table A.1. Vendor to confirm the calculated cold side fouling margin based on the selected plate-and-frame heat exchanger model. See Equation 1 for the fouling margin calculation.		input data		%		input data		%

		41		7.4, Table A.1, Table B.1 Continuation		Pressure drop multiplier - hot side :

Author: Specify the pressure drop multiplier for fouled/dirty condition. Use the pressure drop multiplier over the calculated pressure drop in clean condition to report pressure drop in fouled condition for each specified design and rating case. See Table A.1.		input data				input data

		42		7.4, Table A.1, Table B.1 Continuation		Pressure drop multiplier - cold side :

Author: Specify the pressure drop multiplier for fouled/dirty condition. Use the pressure drop multiplier over the calculated pressure drop in clean condition to report pressure drop in fouled condition for each specified design and rating case. See Table A.1.		input data				input data

		43				Operating data

		44		5.8		Liquid flow - hot side inlet :

Author: Specify the liquid flow at the hot side inlet.		input data		select		input data		select														select		kg/s		lb/h

		45		5.8		Liquid flow - hot side outlet :

Author: Specify the liquid flow at the hot side outlet.		input data		select		input data		select														select		kg/s		lb/h

		46		5.8		Liquid flow - cold side inlet :

Author: Specify the liquid flow at the cold side inlet.		input data		select		input data		select														select		kg/s		lb/h

		47		5.8		Liquid flow - cold side outlet :

Author: Specify the liquid flow at the cold side outlet.		input data		select		input data		select														select		kg/s		lb/h

		48		5.8		Vapor flow - hot side inlet :

Author: Specify the vapor flow at the hot side inlet.		input data		select		input data		select														select		kg/s		lb/h

		49		5.8		Vapor flow - hot side outlet :

Author: Specify the vapor flow at the hot side outlet.		input data		select		input data		select														select		kg/s		lb/h

		50		5.8		Vapor flow - cold side inlet :

Author: Specify the vapor flow at the cold side inlet.		input data		select		input data		select														select		kg/s		lb/h

		51		5.8		Vapor flow - cold side outlet :

Author: Specify the vapor flow at the cold side outlet.		input data		select		input data		select														select		kg/s		lb/h

		52		5.8		Non-condensable flow - hot side inlet :

Author: Specify the non-condensable flow at the hot side inlet.		input data		select		input data		select														select		kg/s		lb/h

		53		5.8		Non-condensable flow - hot side outlet :

Author: Specify the non-condensable flow at the hot side outlet.		input data		select		input data		select														select		kg/s		lb/h

		54		5.8		Non-condensable flow - cold side inlet :

Author: Specify the non-condensable flow at the cold side inlet.		input data		select		input data		select														select		kg/s		lb/h

		55		5.8		Non-condensable flow - cold side outlet :

Author: Specify the non-condensable flow at the cold side outlet.		input data		select		input data		select														select		kg/s		lb/h

		56		5.5, 7.8.6		Operating temperature - hot side inlet :

Author: Specify the operating temperature at the hot side inlet.		input data		select		input data		select														select		°C		°F

		57		5.5, 7.8.6		Operating temperature - hot side outlet :

Author: Specify the operating temperature at the hot side outlet.		input data		select		input data		select														select		°C		°F

		58		5.5, 7.8.6		Operating temperature - cold side inlet :

Author: Specify the operating temperature at the cold side inlet.		input data		select		input data		select														select		°C		°F

		59		5.5, 7.8.6		Operating temperature - cold side outlet :

Author: Specify the operating temperature at the cold side outlet.		input data		select		input data		select														select		°C		°F

		60		5.5		Operating pressure - hot side inlet :

Author: Specify the operating pressure at the hot side inlet.		input data		select		input data		select														select		kPa (ga)		psig

		61		5.5		Operating pressure - hot side outlet :

Author: Specify the operating pressure at the hot side outlet.		input data		select		input data		select														select		kPa (ga)		psig

		62		5.5		Operating pressure - cold side inlet :

Author: Specify the operating pressure at the cold side inlet.		input data		select		input data		select														select		kPa (ga)		psig

		63		5.5		Operating pressure - cold side outlet :

Author: Specify the operating pressure at the cold side outlet.		input data		select		input data		select														select		kPa (ga)		psig

		64				Liquid properties

		65		5.8		Density of liquid - hot side inlet :

Author: Specify the density of liquid at the hot side inlet.		input data		select		input data		select														select		kg/m³		lb/ft³

		66		5.8		Density of liquid - hot side outlet :

Author: Specify the density of liquid at the hot side outlet.		input data		select		input data		select														select		kg/m³		lb/ft³

		67		5.8		Density of liquid - cold side inlet :

Author: Specify the density of liquid at the cold side inlet.		input data		select		input data		select														select		kg/m³		lb/ft³

		68		5.8		Density of liquid - cold side outlet :

Author: Specify the density of liquid at the cold side outlet.		input data		select		input data		select														select		kg/m³		lb/ft³

		69		5.8		Specific heat capacity of liquid - hot side inlet :

Author: Specify the specific heat capacity of liquid at the hot side inlet.		input data		select		input data		select														select		kJ/kg·K		BTU/lb·°R

		70		5.8		Specific heat capacity of liquid - hot side outlet :

Author: Specify the specific heat capacity of liquid at the hot side outlet		input data		select		input data		select														select		kJ/kg·K		BTU/lb·°R

		71		5.8		Specific heat capacity of liquid - cold side inlet :

Author: Specify the specific heat capacity of liquid at the cold side inlet.		input data		select		input data		select														select		kJ/kg·K		BTU/lb·°R

		72		5.8		Specific heat capacity of liquid - cold side outlet :

Author: Specify the specific heat capacity of liquid at the cold side outlet.		input data		select		input data		select														select		kJ/kg·K		BTU/lb·°R

		73		5.8		Dynamic viscosity of liquid - hot side inlet :

Author: Specify the dynamic viscosity of liquid at the hot side inlet.		input data		select		input data		select														select		mPa·s		cP

		74		5.8		Dynamic viscosity of liquid - hot side outlet :

Author: Specify the dynamic viscosity of liquid at the hot side outlet.		input data		select		input data		select														select		mPa·s		cP

		75		5.8		Dynamic viscosity of liquid - cold side inlet :

Author: Specify the dynamic viscosity of liquid at the cold side inlet.		input data		select		input data		select														select		mPa·s		cP

		76		5.8		Dynamic viscosity of liquid - cold side outlet :

Author: Specify the dynamic viscosity of liquid at the cold side outlet.		input data		select		input data		select														select		mPa·s		cP

		77		5.8		Thermal conductivity of liquid - hot side inlet :

Author: Specify the thermal conductivity of liquid at the hot side inlet.		input data		select		input data		select														select		W/m·K		BTU/h·ft·°R

		78		5.8		Thermal conductivity of liquid - hot side outlet :

Author: Specify the thermal conductivity of liquid at the hot side outlet.		input data		select		input data		select														select		W/m·K		BTU/h·ft·°R

		79		5.8		Thermal conductivity of liquid - cold side inlet :

Author: Specify the thermal conductivity of liquid at the cold side inlet.		input data		select		input data		select														select		W/m·K		BTU/h·ft·°R

		80		5.8		Thermal conductivity of liquid - cold side outlet :

Author: Specify the thermal conductivity of liquid at the cold side outlet.		input data		select		input data		select														select		W/m·K		BTU/h·ft·°R

		81		5.8		Surface tension of liquid - hot side inlet :

Author: Specify the surface tension of liquid at the hot side inlet.		input data		select		input data		select														select		N/m		dyn/cm

		82		5.8		Surface tension of liquid - hot side outlet :

Author: Specify the surface tension of liquid at the hot side outlet.		input data		select		input data		select														select		N/m		dyn/cm

		83		5.8		Surface tension of liquid - cold side inlet :

Author: Specify the surface tension of liquid at the cold side inlet.		input data		select		input data		select														select		N/m		dyn/cm

		84		5.8		Surface tension of liquid - cold side outlet :

Author: Specify the surface tension of liquid at the cold side outlet.		input data		select		input data		select														select		N/m		dyn/cm

		85				Vapor properties

		86		5.8		Density of vapor - hot side inlet :

Author: Specify the density of vapor at the hot side inlet.		input data		select		input data		select														select		kg/m³		lb/ft³

		87		5.8		Density of vapor - hot side outlet :

Author: Specify the density of vapor at the hot side outlet.		input data		select		input data		select														select		kg/m³		lb/ft³

		88		5.8		Density of vapor - cold side inlet :

Author: Specify the density of vapor at the cold side inlet.		input data		select		input data		select														select		kg/m³		lb/ft³

		89		5.8		Density of vapor - cold side outlet :

Author: Specify the density of vapor at the cold side outlet.		input data		select		input data		select														select		kg/m³		lb/ft³

		90		5.8		Specific heat capacity of vapor - hot side inlet :

Author: Specify the specific heat capacity of vapor at the hot side inlet.		input data		select		input data		select														select		kJ/kg·K		BTU/lb·°R

		91		5.8		Specific heat capacity of vapor - hot side outlet :

Author: Specify the specific heat capacity of vapor at the hot side outlet.		input data		select		input data		select														select		kJ/kg·K		BTU/lb·°R

		92		5.8		Specific heat capacity of vapor - cold side inlet :

Author: Specify the specific heat capacity of vapor at the cold side inlet.		input data		select		input data		select														select		kJ/kg·K		BTU/lb·°R

		93		5.8		Specific heat capacity of vapor - cold side outlet :

Author: Specify the specific heat capacity of vapor at the cold side outlet.		input data		select		input data		select														select		kJ/kg·K		BTU/lb·°R

		94		5.8		Dynamic viscosity of vapor - hot side inlet :

Author: Specify the dynamic viscosity of vapor at the hot side inlet.		input data		select		input data		select														select		mPa·s		cP

		95		5.8		Dynamic viscosity of vapor - hot side outlet :

Author: Specify the dynamic viscosity of vapor at the hot side outlet.		input data		select		input data		select														select		mPa·s		cP

		96		5.8		Dynamic viscosity of vapor - cold side inlet :

Author: Specify the dynamic viscosity of vapor at the cold side inlet.		input data		select		input data		select														select		mPa·s		cP

		97		5.8		Dynamic viscosity of vapor - cold side outlet :

Author: Specify the dynamic viscosity of vapor at the cold side outlet.		input data		select		input data		select														select		mPa·s		cP

		98		5.8		Thermal conductivity of vapor - hot side inlet :

Author: Specify the thermal conductivity of vapor at the hot side inlet.		input data		select		input data		select														select		W/m·K		BTU/h·ft·°R

		99		5.8		Thermal conductivity of vapor - hot side outlet :

Author: Specify the thermal conductivity of vapor at the hot side outlet.		input data		select		input data		select														select		W/m·K		BTU/h·ft·°R

		100		5.8		Thermal conductivity of vapor - cold side inlet :

Author: Specify the thermal conductivity of vapor at the cold side inlet.		input data		select		input data		select														select		W/m·K		BTU/h·ft·°R

		101		5.8		Thermal conductivity of vapor - cold side outlet :

Author: Specify the thermal conductivity of vapor at the cold side outlet.		input data		select		input data		select														select		W/m·K		BTU/h·ft·°R

		102				Common fluid properties

		103		5.8		Relative molecular mass - hot side inlet :

Author: Specify the relative molecular mass at the hot side inlet.		input data		select		input data		select														select		kg/kmol		lb/lb.mol

		104		5.8		Relative molecular mass - hot side outlet :

Author: Specify the relative molecular mass at the hot side outlet.		input data		select		input data		select														select		kg/kmol		lb/lb.mol

		105		5.8		Relative molecular mass - cold side inlet :

Author: Specify the relative molecular mass at the cold side inlet.		input data		select		input data		select														select		kg/kmol		lb/lb.mol

		106		5.8		Relative molecular mass - cold side outlet :

Author: Specify the relative molecular mass at the cold side outlet.		input data		select		input data		select														select		kg/kmol		lb/lb.mol

		107		5.8		Relative molecular mass, non-condensables - hot side :

Author: Specify the relative molecular mass of non-condensables for the hot side.		input data		select		input data		select														select		kg/kmol		lb/lb.mol

		108		5.8		Relative molecular mass, non-condensables - cold side :

Author: Specify the relative molecular mass of non-condensables for the cold side.		input data		select		input data		select														select		kg/kmol		lb/lb.mol

		109		5.8		Dew point / bubble point - hot side :

Author: Specify the dew point / bubble point for the hot side.		input data		select		input data		select														select		°C		°F

		110		5.8		Dew point / bubble point - cold side :

Author: Specify the dew point / bubble point for the cold side.		input data		select		input data		select														select		°C		°F

		111		5.1, 7.4, Table B.1 Continuation		Solids maximum size - hot side :

Author: Specify the maximum solid particle size for the hot side, if known. Default value : 1 mm (0.04 in.)		1 mm (0.04 in.)		select		1 mm (0.04 in.)		select														select		mm		in.

		112		5.1, 7.4, Table B.1 Continuation		Solids maximum size - cold side :

Author: Specify the maximum solid particle size for the cold side, if known. Default value : 1 mm (0.04 in.)		1 mm (0.04 in.)		select		1 mm (0.04 in.)		select														select		mm		in.

		113		5.8, Table B.1 Continuation		Solids concentration (% volume) - hot side :

Author: Specify the concentration of solids (% volume) for the hot side.		input data		%		input data		%

		114		5.8, Table B.1 Continuation		Solids concentration (% volume) - cold side :

Author: Specify the concentration of solids (% volume) for the cold side.		input data		%		input data		%

		115		5.8		Latent heat - hot side :

Author: Specify the latent heat for the hot side when the fluid is two phase or phase change is expected.		input data		select		input data		select														select		kJ/kg		BTU/lb

		116		5.8		Latent heat - cold side :

Author: Specify the latent heat for the cold side when the fluid is two phase or phase change is expected.		input data		select		input data		select														select		kJ/kg		BTU/lb

		117		5.8		Critical pressure - hot side :

Author: Specify the critical pressure for the hot side when the fluid is two phase or phase change is expected.		input data		select		input data		select														select		kPa (abs)		psia

		118		5.8		Critical temperature - hot side :

Author: Specify the critical temperature for the hot side when the fluid is two phase or phase change is expected.		input data		select		input data		select														select		°C		°F

		119		5.8		Critical pressure - cold side :

Author: Specify the critical pressure for the cold side when the fluid is two phase or phase change is expected.		input data		select		input data		select														select		kPa (abs)		psia

		120		5.8		Critical temperature - cold side :

Author: Specify the critical temperature for the hot side when the fluid is two phase or phase change is expected.		input data		select		input data		select														select		°C		°F

		121				Heat transfer data

		122		5.8		Total heat exchanged :

Author: Specify the required total heat exchanged. Vendor to confirm the total heat exchanged for the proposed plate-and-frame heat exchanger.		input data		select		input data		select														select		kW		BTU/h

		123		5.1		Overall heat transfer coefficient (U), clean :

Author: Confirm the calculated overall heat transfer coefficient (U) in clean condition for the proposed plate-and-frame heat exchanger model		input data		select		input data		select														select		W/m²·K		BTU/(h·ft²·°R)

		124		5.8		Log mean temperature difference (LMTD) :

Author: Confirm the log mean temperature difference (LMTD) of the proposed plate-and-frame heat exchanger.		input data		select		input data		select														select		°C		°F

		125		5.8		Effective mean temperature difference (EMTD) :

Author: Confirm the effective mean temperature difference (EMTD) of the proposed plate-and-frame heat exchanger.		input data		select		input data		select														select		°C		°F

		126		5.8		Heat transfer area :

Author: Confirm the heat transfer area per exchanger.		input data		select		input data		select														select		m²		ft²

		127		5.8		Stream heat transfer coefficient - hot side :

Author: Confirm the stream heat transfer coefficient for the hot side.		input data		select		input data		select														select		W/m²·K		BTU/(h·ft²·°R)

		128		5.8		Stream heat transfer coefficient - cold side :

Author: Confirm the stream heat transfer coefficient for the cold side.		input data		select		input data		select														select		W/m²·K		BTU/(h·ft²·°R)

		129		5.8, A.3.2.1		Overall heat transfer coefficient (U), service :

Author: Confirm the calculated overall heat transfer coefficient (U) for the in-service condition for the proposed plate-and-frame heat exchanger model.		input data		select		input data		select														select		W/m²·K		BTU/(h·ft²·°R)

		130				Configuration for exchanger and plate details

		131		5.9		Number of exchangers (plate packs) in parallel :

Author: Confirm the number of exchangers (plate packs) in parallel.		input data				input data

		132		5.9		Number of exchangers (plate packs) in series :

Author: Confirm the number of exchangers (plate packs) in series.		input data				input data

		133		5.8		Heat transfer area total :

Author: Confirm the total heat transfer area of the proposed plate-and-frame heat exchanger.		input data		select		input data		select														select		mm²		ft²

		134		5.9		Heat transfer area per plate :

Author: Confirm the heat transfer area per plate.		input data		select		input data		select														select		mm²		ft²

		135		5.9, 6.1.1		Number of plates per exchanger :

Author: Confirm the number of heat transfer plates per exchanger (excluding end plates).		input data				input data

		136		6.1.1, 7.1.1		Maximum number of plates per exchanger :

Author: Confirm the maximum number of heat transfer plates per exchanger (excluding end plates), considering the future expansion requirements specified in 7.1.1.		input data				input data

		137		5.9		Number of passes per pack - hot side :

Author: Confirm the number of hot fluid passes per pack/exchanger when it is specified that data for thermal verification is required.		input data				input data

		138		5.9		Number of passes per pack - cold side :

Author: Confirm the number of cold fluid passes per pack/exchanger when it is specified that data for thermal verification is required.		input data				input data

		139		5.9		Number of channels in each hot fluid pass :

Author: Confirm the number of channels in each hot fluid pass when it is specified that data for thermal verification is required.		input data				input data

		140		5.9		Number of channels in each cold fluid pass :

Author: Confirm the number of channels in each cold fluid pass when it is specified that data for thermal verification is required.		input data				input data

		141		5.9		Flow across the plate (diagonal or parallel) :

Author: Confirm the direction of flow across the plate when it is specified that data for thermal verification is required.		select				select																select		diagonal		parallel

		142		5.9, 6.1.1		Relative directions of fluids :

Author: Confirm the relative directions of fluids.		select				select																select		cocurrent		countercurrent

		143		5.9		Nominal plate gap :

Author: Confirm the nominal plate gap.		input data		select		input data		select														select		mm		in.

		144		5.9		Nominal plate thickness :

Author: Confirm the nominal plate thickness.		input data		select		input data		select														select		mm		in.

		145		5.9		Plate chevron angle(s) :

Author: Confirm the plate chevron angle(s).		input data		select		input data		select														select		degrees		radians

		146				Design data

		147		4.1, 4.10, 4.11, 5.2, 6.1.1, 6.3.1 ,7.1.4, 7.7.1, 7.7.8, 9.1.1, 10.1.8, 10.1.10, 10.1.19, 10.1.22, 10.2.5		Pressure design code :

Author: Specify the pressure design code.		input data				input data

		148		8.2.2, Table B.1 Continuation		Material certificate type :

Author: Select the material certificate type for pressure-retaining components in accordance with ISO 10474 or EN 10204. Default value : Type 3.1 - Material inspection certificate		Type 3.1 - Material inspection certificate				Type 3.1 - Material inspection certificate																select		Type 3.1 - Material inspection certificate		Type 2.2 - Material test report

		149		10.3.2, Table B.1 Continuation		Code stamp :

Author: Select whether code stamping is required.		select				select																select		yes		no

		150		4.7, 4.8, 6.1.1, 7.7.7, 8.2.2, 8.2.3, 9.1.5, 10.1.10		Sour service or wet hydrogen sulfide service :

Author: If the plate-and-frame heat exchanger is operating in sour service or wet hydrogen sulfide service, select the applicable standard. Default value : not applicable		not applicable				not applicable																select		ANSI/NACE MR0175/ISO15156 (all parts)		ANSI/NACE MR0103/ISO17945		not applicable

		151		10.1.10,4.7,8.2.2,9.1.5,8.2.3		Sour service or wet hydrogen sulfide applicability side :

Author: Select the sides that will be exposed to sour or wet hydrogen sulfide service.		select				select																select		hot side		cold side		both sides		not applicable

		152		4.8, 10.1.7		Sour service requirements to be applied where carbon steel is lined :

Author: Select if sour service requirements are to be applied where carbon steel is lined. If additional NDE (X-ray and ultrasonic examination) on liner welds is specified, "no" can be selected.		select				select																select		yes		no

		153		4.9, 6.1.1, 7.7.6, 7.7.7		Cyclic service :

Author: Select whether the plate heat exchanger will be in cyclic service. If yes, provide details of all operating conditions over the full operating envelope and for the life of the facility including start-up, shutdown, upset, cleaning and back flush.		select				select																select		yes		no

		154		5.9		Vendor data required for thermal verification  :

Author: Select whether the data required for thermal verification is to be supplied by the vendor.		select				select																select		yes		no

		155		4.2, 6.1.1, 9.1.1		Structural welding code :

Author: Select the welding code for structural parts. If "other" is selected, specify in the "Additional notes" column. Default value : AWS D1.1		AWS D1.1				AWS D1.1																select		AWS D1.1		ASME BPVC Section IX		ISO 15607		other

		156		7.7.2		Flange design code :

Author: Select the flange design code from ASME B16.5, ASME B16.47 or other equivalent standard. If "other" is selected, specify in the "Additional notes" column. Default value : ASME B16.5		ASME B16.5				ASME B16.5																select		ASME B16.5		ASME B16.47		other

		157		4.7		Applicable specifications :

Author: Specify the applicable purchaser's specifications to be followed.		input data				input data

		158		4.6		Plant regulations :

Author: Specify company or plant-specific regulations or certifications applicable to the installation location. These are in addition to the local authority (legal) regulations determined by the project country and region. Default value : not applicable		not applicable				not applicable

		159				Local register of exchanger :

Author: Specify the local register for the plate-and-frame heat exchanger.		input data				input data

		160		6.1.1, 10.2.1		Test pressure - hot side :

Author: Confirm the test pressure for the hot side.		input data		select		input data		select														select		kPa (ga)		psig

		161		6.1.1, 10.2.1		Test pressure - cold side :

Author: Confirm the test pressure for the cold side.		input data		select		input data		select														select		kPa (ga)		psig

		162		Table A.1		Velocity between plates - hot side :

Author: Confirm the velocity between the plates for the hot side.		input data		select		input data		select														select		m/s		ft/s

		163		Table A.1		Velocity between plates - cold side :

Author: Confirm the velocity between the plates for the cold side.		input data		select		input data		select														select		m/s		ft/s

		164		7.4,  Table A.1, Table B.1 Continuation		Wall shear stress - hot side clean :

Author: Specify the wall shear stress for the hot side in clean condition. Vendor to confirm the calculated hot side wall shear stress for the selected plate-and-frame heat exchanger. If not specified, refer to Table A.1 minimum wall shear stress values.		input data		select		input data		select														select		Pa		psi

		165		7.4, Table A.1, Table B.1 Continuation		Wall shear stress - cold side clean :

Author: Specify the wall shear stress for the cold side in clean condition. Vendor to confirm the calculated cold side wall shear stress for the selected plate-and-frame heat exchanger. If not specified, refer to Table A.1 minimum wall shear stress values		input data		select		input data		select														select		Pa		psi

		166		6.1.1		Volume per exchanger - hot side :

Author: Confirm the volume per exchanger for the hot side.		input data		select		input data		select														select		m³		ft³

		167		6.1.1		Volume per exchanger - cold side :

Author: Confirm the volume per exchanger for the cold side.		input data		select		input data		select														select		m³		ft³

		168		5.1, 6.1.1		Length :

Author: Confirm the length of the plate-and-frame heat exchanger assembly.		input data		select		input data		select														select		mm		in.

		169		5.1, 6.1.1		Width :

Author: Confirm the width of the plate-and-frame heat exchanger assembly.		input data		select		input data		select														select		mm		in.

		170		5.1, 6.1.1		Height :

Author: Confirm the height of the plate-and-frame heat exchanger assembly.		input data		select		input data		select														select		mm		in.

		171		5.1, 6.1.1		Mass empty :

Author: Confirm the mass of the plate-and-frame heat exchanger when empty.		input data		select		input data		select														select		kg		lb

		172		6.1.1		Mass full of water :

Author: Confirm the mass of the plate-and-frame heat exchanger when filled with water.		input data		select		input data		select														select		kg		lb

		173		4.11, 4.9		Detailed fatigue analysis required :

Author: Confirm whether a detailed fatigue analysis is required based on the screening criteria of the selected pressure design code (See 4.11). If a detailed fatigue analysis is required as per A.1.2.3, use of plate-and-frame heat exchangers is not recommended.		select				select																select		yes		no

		174				Connections

		175		5.1, 6.1.1, 7.7.16		Nozzle size - hot side inlet :

Author: Specify the nozzle size for the hot side inlet. Vendor to confirm the nozzle size for the hot side inlet.		input data		select		input data		select														select		DN		NPS

		176		5.1, 7.7.2, 7.7.3, 7.7.17		Nozzle flange rating and facing - hot side inlet :

Author: Specify the nozzle flange rating and facing for the hot side inlet. Vendor to confirm the nozzle flange rating and facing for the hot side inlet		input data				input data

		177		7.7.4, 7.7.5		Nozzle flange type - hot side inlet :

Author: Select the nozzle flange type for the hot side inlet. Vendor to confirm the nozzle flange type for the hot side inlet. Default value : weld neck		weld neck				weld neck																select		weld neck		long weld neck		slip-on		studded

		178		5.1, 7.7.1, 7.7.2, 7.7.7, 10.1.4		Nozzle connection design - hot side inlet :

Author: Select the nozzle connection design for the hot side inlet. Flanged connections are recommended due to a lower reported risk of leaks. In utility services for PN 20 (ASME Rating 150), the use of studded connections is considered lower risk.		select				select																select		set-in		set-on		studded

		179		5.1, 6.1.1, 7.7.16		Nozzle size - hot side outlet :

Author: Specify the nozzle size for the hot side outlet. Vendor to confirm the nozzle size for the hot side outlet.		input data		select		input data		select														select		DN		NPS

		180		5.1, 7.7.2, 7.7.3, 7.7.17		Nozzle flange rating and facing - hot side outlet :

Author: Specify the nozzle flange rating and facing for the hot side outlet. Vendor to confirm the nozzle flange rating and facing for the hot side outlet.		input data				input data

		181		7.7.4, 7.7.5		Nozzle flange type - hot side outlet :

Author: Select the nozzle flange type for the hot side outlet. Vendor to confirm the nozzle flange type for the hot side outlet. Default value : weld neck		weld neck				weld neck																select		weld neck		long weld neck		slip-on		studded

		182		5.1, 7.7.1, 7.7.2, 7.7.7, 10.1.4		Nozzle connection design - hot side outlet :

Author: Select the nozzle connection design for the hot side outlet. Flanged connections are recommended due to a lower reported risk of leaks. In utility services for PN 20 (ASME Rating 150), the use of studded connections is considered lower risk.		select				select																select		set-in		set-on		studded

		183		5.1, 6.1.1, 7.7.16		Nozzle size - cold side inlet :

Author: Specify the nozzle size for the cold side inlet. Vendor to confirm the nozzle size for the cold side inlet.		input data		select		input data		select														select		DN		NPS

		184		5.1, 7.7.2, 7.7.3, 7.7.17		Nozzle flange rating and facing - cold side inlet :

Author: Specify the nozzle flange rating and facing for the cold side inlet. Vendor to confirm the nozzle flange rating and facing for the cold side inlet		input data				input data

		185		7.7.4, 7.7.5		Nozzle flange type - cold side inlet :

Author: Specify the nozzle flange type for the cold side inlet. Vendor to confirm the nozzle flange type for the cold side inlet. Default value : weld neck		weld neck				weld neck																select		weld neck		long weld neck		slip-on		studded

		186		5.1, 7.7.1, 7.7.2, 7.7.7, 10.1.4		Nozzle connection design - cold side inlet :

Author: Select the nozzle connection design for the cold side inlet. Flanged connections are recommended due to a lower reported risk of leaks. In utility services for PN 20 (ASME Rating 150), the use of studded connections is considered lower risk.		select				select																select		set-in		set-on		studded

		187		5.1, 6.1.1, 7.7.16		Nozzle size - cold side outlet :

Author: Specify the nozzle size for the cold side outlet. Vendor to confirm the nozzle size for the cold side outlet.		input data		select		input data		select														select		DN		NPS

		188		5.1, 7.7.2, 7.7.3, 7.7.17		Nozzle flange rating and facing - cold side outlet :

Author: Specify the nozzle flange rating and facing for the cold side outlet. Vendor to confirm the nozzle flange rating and facing for the cold side outlet.		input data				input data

		189		7.7.4, 7.7.5		Nozzle flange type - cold side outlet :

Author: Select the nozzle flange type for the cold side outlet. Vendor to confirm the nozzle flange type for the cold side outlet. Default value : weld neck		weld neck				weld neck																select		weld neck		long weld neck		slip-on		studded

		190		5.1, 7.7.1, 7.7.2, 7.7.7, 10.1.4		Nozzle connection design - cold side outlet :

Author: Select the nozzle connection design for the cold side outlet. Flanged connections are recommended due to a lower reported risk of leaks. In utility services for PN 20 (ASME Rating 150), the use of studded connections is considered lower risk.		select				select																select		set-in		set-on		studded

		191				Component materials and construction

		192		4.7		Exchanger type :

Author: Select the type of plate-and-frame heat exchanger. Fully gasketed plate-and-frame heat exchangers are not recommended for fluids such as wet hydrogen sulfide, hydrogen, hydrogen fluoride and kerosene (low boiling fluid).		select				select																select		gasketed		semi-welded

		193		4.7, 5.9, 8.2.2		Heat transfer plates :

Author: Specify the heat transfer plate material.		input data				input data

		194		6.1.1, 7.8.2, Table B.1 Continuation		Gasket fixing :

Author: Select the gasket attachment method.		select				select																select		glued		not glued

		195		6.1.1, 7.8.6, 7.2.2, Table 2,Table B.1 Continuation		Gasket - hot side :

Author: Specify the gasket material for the hot side.		input data				input data

		196		6.1.1, 7.8.6, 7.2.2, Table 2,Table B.1 Continuation		Gasket - cold side :

Author: Specify the gasket material for the cold side.		input data				input data

		197		8.2.2		Cover fixed :

Author: Specify the material for the fixed cover.		input data				input data

		198		8.2.2		Cover movable :

Author: Specify the material for the movable cover.		input data				input data

		199		8.2.2		Tie bolts :

Author: Specify the material for the tie bolts.		input data				input data

		200		8.2.2		Tie nuts :

Author: Specify the material for the tie bolt nuts.		input data				input data

		201		7.7.6, 8.2.2		Nozzle pipes - hot side :

Author: Specify the material for the nozzle pipes for the hot side. Lined connections are not recommended in cyclic service.		input data				input data

		202		7.7.6, 8.2.2		Nozzle pipes - cold side :

Author: Specify the material for the nozzle pipes for the cold side. Lined connections are not recommended in cyclic service.		input data				input data

		203		8.2.2		Nozzle flanges - hot side :

Author: Specify the material for the nozzle flanges for the hot side. (Lined connections are not recommended in cyclic service)		input data				input data

		204		8.2.2		Nozzle flanges - cold side :

Author: Specify the material for the nozzle flanges for the cold side. Lined connections are not recommended in cyclic service.		input data				input data

		205		7.5.2, 6.1.1		Corrosion allowance on connections - hot side :

Author: Specify the corrosion allowance on carbon steel wetted surfaces on hot side connections. Default value : 3 mm (1/8 in.)		3 mm (1/8 in.)		select		3 mm (1/8 in.)		select														select		mm		in.

		206		7.5.2, 6.1.1		Corrosion allowance on connections - cold side :

Author: Specify the corrosion allowance on carbon steel wetted surface cold side connections. Default value : 3 mm (1/8 in.)		3 mm (1/8 in.)		select		3 mm (1/8 in.)		select														select		mm		in.

		207		8.2.2		Stud bolts :

Author: Specify the material for the stud bolts.		input data				input data

		208		8.2.2		Stud nuts :

Author: Specify the material for the stud bolt nuts.		input data				input data

		209		6.1.5, 7.6.6, 7.6.7, A.3.7.2		Shroud :

Author: Select the type of protection shroud required. If a fire protection shroud is required, specify the fire protection level (e.g. as per A.3.7) or the company specification detailing the shroud requirements in the "Additional notes" column.		select				select																select		spray		fire		not required

		210		7.6.8		Drip tray :

Author: Select whether a drip tray is to be supplied.		select				select																select		yes		no		by others

		211		6.1.1, 9.4.1, 9.4.2		Painting specification :

Author: Select the coating specification for carbon steel and low-alloy steel pressure-containing and structural parts. If "other" is selected, specify the applicable specification in the "Additional notes" column. Default value : ISO 12944 (all parts)		ISO 12944 (all parts)				ISO 12944 (all parts)																select		IOGP S-715 (offshore and coastal environment)		ISO 12944 (all parts)		manufacturer's standard		other

		212		9.4.1, 10.2.9		Application of paint or other coatings prior to final pressure test :

Author: Select whether it is permitted to apply paint or other coatings over welds and any installed liners prior to the final pressure test. If permitted, the extent of painting and associated dry film thickness can be specified in the "additional notes" column. Default value : not permitted 		not permitted				not permitted																select		permitted		not permitted

		213		7.7.14		Insulation :

Author: Select whether insulation is required.		select				select																select		yes		no		by others

		214		8.1.6, 8.2.3, Table 3		Maximum allowable CE for carbon steel in sour service :

Author: Specify the maximum allowable CE for carbon steel pressure-containing parts in sour service. Default value : Table 3		Table 3				Table 3

		215		8.2.3		Residual or micro-alloying elements :

Author: Specify any restrictions on residual elements or micro-alloying elements which may apply for carbon steel in sour or wet hydrogen sulfide service. Default value : no restrictions		no restrictions				no restrictions

		216		11.7		Surface preparation and protection for shipping :

Author: Select whether surface preparation and protection measures are required for shipping and storage which differ or are in addition to those specified in Section 11. If "yes" is selected, specify the applicable specification in the "Additional notes" column. Default value: no		no				no																select		yes		no

		217				Loading

		218		6.1.1, 7.7.17, 7.7.18, Table B.1 Continuation		Connection loads and moments :

Author: Select connection loads and moments. Specify the load values or a multiplication factor with reference to Table 1 in the "Additional notes" column."		select				select																select		onshore (Table 1)		offshore (2.5 x Table 1)		actual loads

		219		7.6.5		Wind loading :

Author: Specify any wind loading to be considered in the design.		input data				input data

		220		7.6.5		Explosion blast pressure :

Author: Specify any explosion blast pressure to be considered in the design.		input data				input data

		221		7.6.5		Earthquake loading :

Author: Specify any earthquake/seismic loading to be considered in the design.		input data				input data

		222		7.6.5		Transport loading :

Author: Specify any transport loading to be considered in the design.		input data				input data

		223				Testing and inspection

		224		10.2.8		Specific drying procedure :

Author: Select whether a purchaser-specific drying procedure is to be followed. If "yes" is selected, specify the document number in the "Additional notes" column. Default value : no		no				no																select		yes		no

		225		10.2.8		Dried by :

Author: Select the drying method. If "other" is selected, specify in the "Additional notes" column. Default value : blowing dry air		blowing dry air				blowing dry air																select		blowing dry air		blowing nitrogen		vacuum pump		manufacturer's standard		none		other

		226		11.9, 11.11, 11.12		Purge method :

Author: Specify the purging method. If "other" is selected, specify in the "Additional notes" column.		select				select																select		inert gas		desiccant bags		volatile corrosion inhibitor		none		other

		227		9.1.1, 10.1.14		NDE in addition to pressure design code :

Author: Select if any nondestructive examination (NDE) is required in addition to that specified by the selected pressure design code. If "yes", specify in the "Additional notes" column. e.g. helium leak test of the assembly as applicable can be specified.		select				select																select		yes		no

		228		10.1.6		Ultrasonic lamination check of carbon steel plate in sour or wet hydrogen sulfide service :

Author: Select whether carbon steel plate in sour or wet hydrogen sulfide service shall be subjected to an ultrasonic lamination check, or if not required. If "other" is selected, specify in the "Additional notes" column.		select				select																select		EN 10160 class S2E2		ASTM A578/578M acceptance level A supplementary requirement S1		not required		other

		229		10.1.12, Table B.1 Continuation		Positive material identification extent :

Author: Select the extent of PMI required to be performed on alloy materials. If "other" is selected, specify in the "Additional notes" column.		select				select																select		100 % of plates and welds		10 % of heat transfer plates and 100 % of welds		none		other

		230		10.1.1, Table B.1 Continuation		NDE of heat transfer plates :

Author: Select the type of nondestructive examination (NDE) to be performed on the heat transfer plates after forming. If "other" is selected, specify in the "Additional notes" column. Default value : light box test		light box test				light box test																select		light box testing		liquid-penetrant testing		none		other

		231		10.1.1		NDE extent for heat transfer plates :

Author: Select the extent of nondestructive examination (NDE) to be performed on the heat transfer plates after forming. If "other" is selected, specify in the "Additional notes" column. Default value : 100 %		1				1																select		0.1		1		none		other

		232		9.1.1, 10.1.3		NDE of semi-welded plate joints :

Author: For semi-welded heat transfer plate pairs, select the type of nondestructive examination (NDE) to be performed on the welds. If "other" is selected, specify the type of testing in the "Additional notes" column. Default value : vacuum leak test		vacuum leak test				vacuum leak test																select		vacuum leak testing		helium leak testing		eddy current testing		gas leak testing		none		other

		233		10.1.10, Table B.1 Continuation		Hardness testing of heat-affected zone of pressure retaining welds in carbon steel components :

Author: Select whether hardness testing of the heat-affected zone of pressure retaining welds in carbon steel components is required, when not required by the selected pressure design code.		select				select																select		required		not required

		234		7.7.19, 10.1.11, Table B.1 Continuation		Weld overlay chemical composition production test depth :

Author: Select the depth from the machined/finished weld overlay surface at which chemical analysis is to be carried out. If "other" is selected, specify in the "Additional notes" column. Default value : 1.5 mm (1/16 in.)		1.5 mm (1/16 in.)				1.5 mm (1/16 in.)																select		1.5 mm (1/16 in.)		other

		235		10.1.15, Table B.1 Continuation		Acceptance criteria for ultrasonic examination of material :

Author: Select the code to which the ultrasonic lamination check is to be performed. If "other" is selected, specify the applicable code or specification in the "Additional notes" column.		select				select																select		ASTM A578 including supplementary requirement S1		EN 10160 class S2E3		other
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Physical properties

		Row		IOGP S-749D (1.0) Procurement Data Sheet
for Plate-and-Frame Heat Exchangers (API)																				Issue

		2		Description		Purchaser requirement UOM		Physical properties
(including water if present)

		3		Case

		4		Temperature

Author: Specify the reference temperature. 		select		input data		input data		input data		input data		input data		input data		input data		input data						select		°C		°F

		5		Pressure

Author: Specify the pressure for the reference case. 		select		input data		input data		input data		input data		input data		input data		input data		input data						select		kPa (abs)		psia

		6		Heat released

Author: Specify the heat released for the reference case. 		select		input data		input data		input data		input data		input data		input data		input data		input data						select		kW		BTU/h

		7		Liquid phase

		8		Mass fraction vapor				input data		input data		input data		input data		input data		input data		input data		input data						input data

		9		Mass fraction H2O in liquid				input data		input data		input data		input data		input data		input data		input data		input data						input data

		10		Density		select		input data		input data		input data		input data		input data		input data		input data		input data						select		kg/m3		lb/ft3

		11		Specific heat capacity		select		input data		input data		input data		input data		input data		input data		input data		input data						select		kJ/kg·K		BTU/lb·°R

		12		Dynamic viscosity		select		input data		input data		input data		input data		input data		input data		input data		input data						select		mPa·s		cP

		13		Thermal conductivity		select		input data		input data		input data		input data		input data		input data		input data		input data						select		W/m·K		BTU/h·ft·°R

		14		Surface tension		select		input data		input data		input data		input data		input data		input data		input data		input data						select		N/m		dyn/cm

		15		Vapor pressure		select		input data		input data		input data		input data		input data		input data		input data		input data						select		kPa (abs)		psia

		16		Vapor phase

		17		Density		select		input data		input data		input data		input data		input data		input data		input data		input data						select		kg/m3		lb/ft3

		18		Specific heat		select		input data		input data		input data		input data		input data		input data		input data		input data						select		kJ/kg·K		BTU/lb·°R

		19		Dynamic viscosity		select		input data		input data		input data		input data		input data		input data		input data		input data						select		mPa·s		cP

		20		Thermal conductivity		select		input data		input data		input data		input data		input data		input data		input data		input data						select		W/m·K		BTU/h·ft·°R

		21		Vapor pressure		select		input data		input data		input data		input data		input data		input data		input data		input data						select		kPa (abs)		psia

		22		Relative molecular mass		select		input data		input data		input data		input data		input data		input data		input data		input data						select			kg/kmol		lb/lb·mol

		23		Common fluid properties

		24		Latent heat		select		input data		input data		input data		input data		input data		input data		input data		input data						select		kJ/kg		BTU/lb

		25		Critical pressure		select		input data		input data		input data		input data		input data		input data		input data		input data						select		kPa (abs)		psia

		26		Critical temperature		select		input data		input data		input data		input data		input data		input data		input data		input data						select		°C		°F
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Cyclic service information

		Row		IOGP S-749D (1.0) Procurement Data Sheet
for Plate-and-Frame Heat Exchangers (API)																Issue

		2		Cyclic service information
Description of cyclic service operation

		3		Condition

Author: Specify all operating conditions affecting design of the plate heat exchanger over the full operating envelope, and for the life of the facility, including startup, shutdown, steady-state, transient, turn-down upset conditions, cleaning and back flushing.		Time (h/min)

Author: Specify the time reference. 		Duration (h/min)

Author: Specify the duration with respect to the time reference. 				Composition

Author: Specify the composition with respect to the time reference.				Flow rate

Author: Specify the flowrate with respect to the time reference.		Unit

		4		input data		input data		input data				input data				input data		select						select		kg/h		lb/h

		5		input data		input data		input data				input data				input data		select						select		kg/h		lb/h

		6		input data		input data		input data				input data				input data		select						select		kg/h		lb/h

		7		input data		input data		input data				input data				input data		select						select		kg/h		lb/h

		8		input data		input data		input data				input data				input data		select						select		kg/h		lb/h

		9		input data		input data		input data				input data				input data		select						select		kg/h		lb/h

		10		input data		input data		input data				input data				input data		select						select		kg/h		lb/h

		11		input data		input data		input data				input data				input data		select						select		kg/h		lb/h

		12		input data		input data		input data				input data				input data		select						select		kg/h		lb/h

		13		input data		input data		input data				input data				input data		select						select		kg/h		lb/h

		14		input data		input data		input data				input data				input data		select						select		kg/h		lb/h

		15		input data		input data		input data				input data				input data		select						select		kg/h		lb/h

		16		input data		input data		input data				input data				input data		select						select		kg/h		lb/h

		17		input data		input data		input data				input data				input data		select						select		kg/h		lb/h

		18		input data		input data		input data				input data				input data		select						select		kg/h		lb/h

		19		input data		input data		input data				input data				input data		select						select		kg/h		lb/h

		20		input data		input data		input data				input data				input data		select						select		kg/h		lb/h

		21		input data		input data		input data				input data				input data		select						select		kg/h		lb/h

		22		input data		input data		input data				input data				input data		select						select		kg/h		lb/h

		23		input data		input data		input data				input data				input data		select						select		kg/h		lb/h

		24		Condition

Author: Specify all operating conditions affecting design of the plate heat exchanger over the full operating envelope, and for the life of the facility, including startup, shutdown, steady-state, transient, turn-down upset conditions, cleaning and back flushing. 												

Author: Specify the flowrate with respect to the time reference.		Time (h/min)

Author: Specify the time reference. 		Duration (h/min)

Author: Specify the duration with respect to the time reference. 				Temperature

Author: Specify the temperature with respect to the time reference. 		Unit		Pressure

Author: Specify the pressure with respect to the time reference. 		Unit

		25		input data		input data		input data				input data		select		input data		select						select		°C		°F				select		kPa(g)		psig

		26		input data		input data		input data				input data		select		input data		select						select		°C		°F				select		kPa(g)		psig

		27		input data		input data		input data				input data		select		input data		select						select		°C		°F				select		kPa(g)		psig

		28		input data		input data		input data				input data		select		input data		select						select		°C		°F				select		kPa(g)		psig

		29		input data		input data		input data				input data		select		input data		select						select		°C		°F				select		kPa(g)		psig

		30		input data		input data		input data				input data		select		input data		select						select		°C		°F				select		kPa(g)		psig

		31		input data		input data		input data				input data		select		input data		select						select		°C		°F				select		kPa(g)		psig

		32		input data		input data		input data				input data		select		input data		select						select		°C		°F				select		kPa(g)		psig

		33		input data		input data		input data				input data		select		input data		select						select		°C		°F				select		kPa(g)		psig

		34		input data		input data		input data				input data		select		input data		select						select		°C		°F				select		kPa(g)		psig

		35		input data		input data		input data				input data		select		input data		select						select		°C		°F				select		kPa(g)		psig

		36		input data		input data		input data				input data		select		input data		select						select		°C		°F				select		kPa(g)		psig

		37		input data		input data		input data				input data		select		input data		select						select		°C		°F				select		kPa(g)		psig

		38		input data		input data		input data				input data		select		input data		select						select		°C		°F				select		kPa(g)		psig

		39		input data		input data		input data				input data		select		input data		select						select		°C		°F				select		kPa(g)		psig

		40		input data		input data		input data				input data		select		input data		select						select		°C		°F				select		kPa(g)		psig

		41		input data		input data		input data				input data		select		input data		select						select		°C		°F				select		kPa(g)		psig

		42		input data		input data		input data				input data		select		input data		select						select		°C		°F				select		kPa(g)		psig

		43		input data		input data		input data				input data		select		input data		select						select		°C		°F				select		kPa(g)		psig

		44		input data		input data		input data				input data		select		input data		select						select		°C		°F				select		kPa(g)		psig
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Guidance



				IOGP S-749D (1.0) Procurement Data Sheet for

				Plate-and-frame Heat Exchangers (API)







				Guidance on the use of this procurement data sheet





				To be used in conjunction with:

				IOGP S-749 Supplementary Specification to API Standard 667 for Plate-and-frame Heat Exchangers.



				This procurement data sheet is designed to be used in MS Excel electronic format by the purchaser and the supplier.



				This procurement data sheet, completed with requested values, should be delivered back to the purchaser by using the procurement data sheet template or other mutually agreed method.



				Ref. Clause provides reference back to the parent standard or the supplementary specification where relevant.



				Guidance specific to an item may be provided as a note in the description. This guidance is meant to provide a better understanding of the procurement data sheet item and/or an explanation of how to complete the input.



				Additional notes may be used by the purchaser or supplier to provide additional information pertinent to the specification or supply of the equipment.



				Issue should be used by the purchaser for revision purposes. After the first issue, for each subsequent revision of the procurement data sheet that is issued to suppliers for enquiry or purchase, the purchaser should use this column to denote that the data on a specific row has been updated since the previous revision. This enables the supplier to easily identify where changes have been made.



				Default values (if applicable) have been set according to essential minimum requirements as an integral part of this specification and should only be changed where specific justification can be provided.



				The Supplement worksheet is provided in an open format for application of specific items not covered in the main part of the procurement data sheet. This worksheet is not intended to modify requirements defined in the specification.



				Purchaser requirement and Purchaser requirement UOM specify the functional and early design requirements of the equipment. Specified requirements allow the supplier to provide an offer to the purchaser.



				Supplier offered value and Supplier offered UOM are used by the supplier to declare the offered value. Where the offered product characteristic differs from the Purchaser requirement, the cell shading is automatically updated (by conditional formatting) to highlight the deviation from the Purchaser requirement. 



				Requirement CFIHOS ID and Equipment CFIHOS ID are prepopulated and hidden in columns K and L of the procurement data sheet worksheet. The purpose of the CFIHOS IDs is to enable information exchange in a data-centric manner. 





				Legend



				select										Purchaser completed, drop-down list of pre-defined values (may be prepopulated with a default value)

				input data										Purchaser completed data entry

				select										Supplier completed, drop-down list of pre-defined values

				input data										Supplier completed data entry

				select										Either supplier or purchaser completed, drop-down list of predefined values (may be prepopulated with a default value)

				input data										Either supplier or purchaser completed data entry

				select										Selection of units from a pre-defined drop-down list

				select										No input expected

				input data										No input expected

				UOM										Fixed unit of measure

				UOM										Fixed unit of measure

														No unit of measure (null)



				Configuration of purchaser and supplier input columns

				The following table, to be read alongside the above legend, shows the possible combinations of relationships between purchaser requirement and supplier offered values.



				Purchaser requirement																		Purchaser requirement UOM																		Supplier offered value																		Supplier offered 
UOM

				select																		select																		select																		select

				input data																		select																		input data																		select

				select																		UOM																		select																		UOM

				input data																		UOM																		input data																		UOM

				select																																				select

				input data																																				input data

				select																		select																		select																		select

				input data																		select																		input data																		select

				select																		UOM																		select																		UOM

				input data																		UOM																		input data																		UOM

				select																																				select

				input data																																				input data

				select																		select																		select																		select

				input data																		select																		input data																		select

				select																		UOM																		select																		UOM

				input data																		UOM																		input data																		UOM

				select																																				select

				input data																																				input data
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