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1 Scope

This specification defines the minimum mandatory requirements governing the
material, design, fabrication and testing for field chemical injection skid systems.
This includes but is not limited to the following system components:

1.1  Positive displacement, controlled volume pumps of the diaphragm and packed
plunger types. Refer to Saudi Aramco Materials System Specification
31-SAMSS-009.

Notes:

1. Pump data sheet must be an integral part of the purchase order.

2. Diaphragm pumps using direct mechanical actuation are excluded from this
Specification.

1.2 Atmospheric pressure tanks designed for chemical storage. Refer to Saudi
Aramco Materials System Specification 32-SAMSS-030.

1.3 Piping, flanges, valves, etc.

1.4 Instrumentation

1.5  Electrical supply

1.6 Skid structural elements

2 Conflicts and Deviations

2.1  Any conflicts between this Specification and other applicable Saudi Aramco
Materials System Specifications (SAMSSSs), Engineering Standards (SAESS),
Standard Drawings (SASDs) or industry standards, codes and forms shall be
resolved in writing by the Company or Buyer Representative through the
Manager, Consulting Services Department, Saudi Aramco, Dhahran.

2.2 Direct all requests to deviate from this Specification in writing to the Company or
Buyer Representative, who shall follow internal company procedure SAEP-302
and forward such requests to the Manager, Consulting Services Department of
Saudi Aramco, Dhahran.

3 References

Material or equipment supplied to this Specification shall also comply with the latest
edition of the references listed below, unless otherwise noted.
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3.1 Saudi Aramco References

» Saudi Aramco Engineering Procedures

SAEP-302 Instructions for Obtaining a Waiver of a Mandatory
Saudi Aramco Engineering Requirement

SAEP-1142 Qualification of non-Saudi Aramco NDT Personnel

» Saudi Aramco Materials System Specifications

16-SAMSS-512 Switchracks and Factory Built Assemblies - Low
Voltage

17-SAMSS-503 Severe Duty Totally Enclosed Squirrel Cage
Induction Motors to 250 HP

17-SAMSS-515 Auxiliary Electrical Systems for Skid Mounted
Equipment

31-SAMSS-009 Positive Displacement Pumps - Controlled Volume

32-SAMSS-030 Manufacture of Small Tanks

34-SAMSS-621 ESD Systems, Hard Wired Solid State (Non-
Programmable)

34-SAMSS-622 ESD Systems - Electromagnetic Relay

34-SAMSS-623 Programmable Controller Based ESD Systems

34-SAMSS-820 Instrument Control Cabinets — Indoor

34-SAMSS-821 Instrument Control Panel — Outdoor

34-SAMSS-831 Instrumentation for Packaged Units

» Saudi Aramco Engineering Standards

SAES-A-105 Noise Control

SAES-A-112 Meteorological and Seismic Design Data
SAES-A-202 Saudi Aramco Engineering Drawing Preparation
SAES-G-006 Positive Displacement Pumps - Controlled Volume
SAES-J-903 Intrinsically Safe Systems

SAES-L-132 Material Selection for Piping Systems

» Saudi Aramco Inspection Requirements
Form 175-311500 Positive Displacement Pumps - Controlled Volume
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https://standards.aramco.com.sa:10009/docs/SAEP/PDF/SAEP-302.PDF
https://standards.aramco.com.sa:10009/docs/SAEP/PDF/SAEP-1142.PDF
https://standards.aramco.com.sa:10009/docs/samss/PDF/16-SAMSS-512.PDF
https://standards.aramco.com.sa:10009/docs/samss/PDF/17-SAMSS-503.PDF
https://standards.aramco.com.sa:10009/docs/samss/PDF/17-SAMSS-515.PDF
https://standards.aramco.com.sa:10009/docs/SAMSS/PDF/31-SAMSS-009.PDF
https://standards.aramco.com.sa:10009/docs/SAMSS/PDF/32-SAMSS-030.PDF
https://standards.aramco.com.sa:10009/docs/SAMSS/PDF/34-SAMSS-621.PDF
https://standards.aramco.com.sa:10009/docs/SAMSS/PDF/34-SAMSS-622.PDF
https://standards.aramco.com.sa:10009/docs/SAMSS/PDF/34-SAMSS-623.PDF
https://standards.aramco.com.sa:10009/docs/SAMSS/PDF/34-SAMSS-820.PDF
https://standards.aramco.com.sa:10009/docs/SAMSS/PDF/34-SAMSS-821.PDF
https://standards.aramco.com.sa:10009/docs/SAMSS/PDF/34-SAMSS-831.PDF
https://standards.aramco.com.sa:10009/docs/SAES/PDF/SAES-A-105.PDF
https://standards.aramco.com.sa:10009/docs/SAES/PDF/SAES-A-112.PDF
https://standards.aramco.com.sa:10009/docs/Saes/PDF/SAES-A-202.PDF
https://standards.aramco.com.sa:10009/docs/Saes/PDF/SAES-G-006.PDF
https://standards.aramco.com.sa:10009/docs/SAES/PDF/SAES-J-903.PDF
https://standards.aramco.com.sa:10009/docs/SAES/PDF/SAES-L-132.PDF
https://standards.aramco.com.sa:10009/docs/Inspection_Requirements/PDF/175-311500.PDF
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3.2

Form_175-325100 Steel Tanks Aboveground or Underground to UL
Specifications

Form 175-325200 Fiberglass Tanks Underground to UL Specifications
Form 175-325300 Fiberglass Tanks Aboveground to AWWA

Saudi Aramco Forms & Data Sheets
SA-NMR-7918-1 Nonmaterial Requirements for Tanks

Saudi Aramco Best Practice
SABP-A-015 Chemical Injection Systems

Industry Codes and Standards

>

American Petroleum Institute

API SPEC 12F Specification for Shop Welded Tanks for Storage of
Production Liquids

AP| SPEC 12P Specification for Fiberglass Reinforced Plastic
Tanks

AP1 STD 650 Welded Steel Tanks for Oil Storage

American Society of Mechanical Engineers

ASME B1.1 Screw Threads

ASME B1.13M Metric Screw Threads - M profile

American Society of Mechanical Engineers/Boiler and Pressure Vessel
ASME SEC V Nondestructive Examination
Military Specifications

MIL C16173 Corrosion Preventive Compound, Solvent Cutback,
Cold-Application

Underwriters Laboratories, Inc.

UL 142 Steel Aboveground Tanks for Flammable and
Combustible Liquids
UL 1316 Glass-Fiber-Reinforced Plastic Underground

Storage Tanks for Petroleum Products, Alcohols,
and Alcohol-Gasoline Mixtures
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https://standards.aramco.com.sa:10009/docs/Inspection_Requirements/PDF/175-325200.PDF
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http://linkmanager.ihs.com/LinkManagerService/LKMLink.aspx?LinkRefName=API+STD+650&RefGroupId=30
http://linkmanager.ihs.com/LinkManagerService/LKMLink.aspx?LinkRefName=ASME+B1.1&RefGroupId=30
http://linkmanager.ihs.com/LinkManagerService/LKMLink.aspx?LinkRefName=ASME+B1.13M&RefGroupId=30
http://linkmanager.ihs.com/LinkManagerService/LKMLink.aspx?LinkRefName=ASME+SEC+V&RefGroupId=30
http://linkmanager.ihs.com/LinkManagerService/LKMLink.aspx?LinkRefName=NAVY+MIL-C-16173D+(2)&RefGroupId=30
http://linkmanager.ihs.com/LinkManagerService/LKMLink.aspx?LinkRefName=UL+142&RefGroupId=30
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4 Chemical Injection Skid Design
4.1  The chemical injection skid shall consist of the following components:

4.1.1 Chemical supply storage tank from which the chemical solution shall be
pumped and the suction, discharge and interconnecting on the skid.

4.1.2 Each chemical feed system shall include controlled volume pumps,
gauges, filters/Y strainers, pressure relief valves, sight glasses and flow
metering/monitoring devices, hand valves, a connection to a power
source for the pump and instrumentation to control the injection.
Figure 1 illustrates a diagrammatic view of the main components of the
chemical injection skid.

4.1.3 Chemical injection skids be fitted with washer protected storage for
MSDS materials.
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Figure 1 — Chemical Skids Simplified Drawing
5 Pumps

51 Basic Design
5.1.1 General

5.1.1.1 Positive displacement pumps shall be used for injection of
chemicals into a pressurized system. The positive
displacement pump must be a metering type with stroke
adjustment to vary the chemical injection rate.
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512

513

5.1.1.2

5.1.13

5.1.1.4

The chemical injection pumps shall be provided with
appropriate alarms and automated controls to provide
immediate switchover from running to standby pump, in case
of pump failure. All pumps must meet area classification.
SAES-G-006 and 31-SAMSS-009 defines the minimum
mandatory requirements governing the design and installation
of positive displacement pumps-controlled volume (chemical
injection pumps).

Unless otherwise specified, equipment will be installed outdoors
in a desert area with relative humidity from zero to 100%
(condensing). Site specific meteorological and seismic data as
specified in SAES-A-112 shall be used for equipment design.

Commentary Note:

Metal temperatures can reach 70°C when exposed to direct
solar radiation.

In addition, equipment which is not enclosed or hermetically
sealed but is situated offshore or nearshore (i.e., within %2 km
of the shoreline) shall be protected against failure due to wind-
borne sea water spray and the accumulation of wetted salt
(NaCl).

A volumetric air venting valve shall be provided to
automatically expel any gas from the hydraulic fluid and to
ensure specified flow accuracy.

Pressure Containing Parts

5.121

5122

The Vendor's operating and instruction manual shall indicate
torque values to be used for the bolting of the cylinder head(s).

Details of threading shall conform to ASME B1.1/

ASME B1.13M. Other threading standards require approval by
the Coordinator, Mechanical & Civil Engineering Division,
Consulting Services Department.

Liquid End Connections

5.131

5132

Connections shall be suitable for the maximum allowable
pump working pressure.

Flat-faced flanges are not allowed for materials other than cast
iron or Ni-resist alloys.
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5.2

5.14

5.15

5.1.6

5.1.7

5.18

Diaphragms

5.1.4.1 Sandwich type double diaphragm pumps shall be supplied
when specified on the Data Sheet.

5.1.4.2 Double diaphragm pumps shall be provided with a diaphragm
failure signaling system.

Relief Valve Application

The actual pump internal relief valve setting shall be between 110% and
120% of the rated discharge pressure.

Lubrication

Details of forced feed lubrication systems shall be submitted through the
Company or Buyer Representative for review and approval of the
Coordinator, Mechanical & Civil Engineering Division, Consulting
Services Department.

Capacity Adjustment
Mechanical lost motion capacity adjustment is not permitted.
Nameplates and Rotation Arrow

Pump nameplates shall also include Purchase Order number, service,
pump mark number and liquid pumped.

Accessories

521

5.2.2

523

Drivers

Electric motors shall be in accordance with 17-SAMSS-503.

Couplings and Guards

Lubricated couplings are not permitted.

Controls and Instrumentation

Instrumentation as specified in the purchase document.

5.2.3.1 Instrumentation shall comply with 34-SAMSS-831. Electrical
installation shall comply with 17-SAMSS-515.

5.2.3.2 Solid state systems shall be supplied in accordance with
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34-SAMSS-621. Relay systems shall be in accordance with

34-SAMSS-622. Programmable controller based systems shall

be in accordance with 34-SAMSS-623.

5.2.3.3 Instrument and Control Panels: Indoor control cabinets shall
comply with 34-SAMSS-820. Outdoor control panels shall
comply with 34-SAMSS-821. Additional requirements shall
be as follows:

1.

Terminals installed outside the control panel shall be
mounted in terminal boxes;

Intrinsically safe systems, when provided, shall be in
accordance with SAES-J-903.

5.2.4 Pulsation Suppression Devices

5.2.4.1 The vendor shall provide any fitting required for charging the
pulsation dampers. Suppression devices shall be furnished by the
Vendor as necessary to meet the following criteria. Unfiltered
peak to peak pulsation levels shall not exceed 3% of:

1.

Rated suction pressure or 100 kPa gauge (15 psig)
whichever is less;

Rated discharge pressure or 100 kPa gauge (15 psig)
whichever is less. The Vendor shall be responsible for
ensuring that the following situations are avoided:

- Cavitation in the suction or discharge of the pump;

- Over delivery due to suction losses or uncontrolled
delivery;

- Exceeding maximum allowable working pressure of
pressure containing parts.

The Vendor shall provide any fittings required for
charging the pulsation dampers. These shall be securely
connected to the discharge piping.

5.2.4.2 Pulsation dampers shall be designed so that no solids settle in
the interior of these devices.

5.3 Inspection, Testing and Preparation for Shipment

5.3.1 Buyer's inspection shall be in accordance with the referenced Form

175-311500.
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5.3.2 Preparation for Shipment

5.3.2.1 Allalloy casings shall be provided with plugs of the same
material as the casing.

5.3.2.2 A complete set of spare gaskets and O-rings shall be included
with the equipment when shipped.

5.4 Vendor's Data

The Technical Data Manual shall include but not limited to the provision of
technical information for all components incorporated on to the chemical
injection skid.

6 Tanks
6.1 General

6.1.1 The chemical tank shall be equipped with a fill nozzle, vent, discharge,
level instrument and drain.

6.1.2 Design of chemical storage tanks up to 1500 barrels capacity shall be in
accordance with SABP-A-015 and SAES-L-132. This standard shall be
used only by the design engineer/contractor and shall not be attached to
nor made a part of a purchase order.

6.1.3 Chemical tanks manufacturer shall be selected from Saudi Aramco
approved Regulated VVendors List (RVL).

6.1.4 Inspection of external coating/painting of tank.

6.1.5 Tanks purchased in accordance with the various industry standards and
specifications shall also meet the requirements contained within the body
of this specification, plus the supplementary requirements contained in
the appendices of this specification as follows.

Standard or Specification Appendix
AP| SPEC 12F I
AP| STD 650, Appendix J I
UL 142 Il
UL 1316 \Y
AP| SPEC 12P Y

Appendices are not provided for tanks purchased in accordance with
AWWA D100 and AWWA D120.
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6.2 Inspections and Testing

6.2.1

6.2.2

Inspection

6.2.1.1

6.2.1.2

6.2.1.3

6.2.1.4

6.2.1.5

Testing
6.2.2.1

6.2.2.2

Inspection shall be in accordance with Saudi Aramco
Inspection Requirements Forms 175-325100, 175-325200, and,
175-325300 the relevant industry standard, this specification
and the following additional requirements.

Saudi Aramco shall have the right to inspect the fabrication at
any state and to reject material or workmanship, which does
not conform to the specified requirements.

Inspection procedures shall be established in accordance with
ASME SEC V. A written procedure for each inspection
method and technique, including acceptance criteria to be used,
shall be submitted to the Saudi Aramco Inspector for approval.
Qualification of the procedure may be required, as determined
by the Saudi Aramco Inspector. Inspection procedures in
conformance with other standards are acceptable only with the
approval of the Saudi Aramco Inspector.

Written reports and evaluations of all inspections performed
shall be submitted to the Saudi Aramco Inspector.

Prior to final inspection and pressure testing, the inside and
outside of the tank shall be thoroughly cleaned of all slag,
scale, dirt, grit, weld spatter, paint, oil, etc.

After completion of all external and internal welding,
nondestructive examination, as applicable, and prior to coating,
tanks shall be pressure tested using water as the testing media
in accordance with the applicable Saudi Aramco Inspection
Requirements Forms 175-325100, 175-325200, and,
175-325300, the relevant industry standard and this
specification.

Water used for pressure testing shall be potable. For metallic
tanks manufactured from stainless steel, the water shall not
contain more than 50 ppm chlorides at the time of filling the
tank.
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6.3

6.4

6.5

Nondestructive Examinations

6.3.1

6.3.2

All Non-destructive Testing (NDT) shall be in accordance with the
requirements of the relevant industry standard and this specification.

All NDT shall be done by personnel certified to SAEP-1142 or approved
equivalent for the particular method or technique to be used.

Documentation

6.4.1

6.4.2

6.4.3

The Tank Manufacturer shall prepare drawings, calculations, and data in
accordance with Form SA-NMR-7918-1, Non-Material Requirements.

Drawings and calculations that are approved by the Design Engineer
shall not relieve the Tank Manufacturer of the responsibility to comply
with the relevant industry standard and this specification.

All approved data sheets, drawings and forms are to be submitted to
Engineering Knowledge and Resources Division/Drawing Management
Unit (EK&RD/DMU) for inclusion into Corporate Drawings
Management System.

Shipping Requirements

6.5.1

6.5.2

General

6.5.1.1 Prior to shipping tanks are to be completely and thoroughly
dried after testing and cleaned to the satisfaction of the Saudi
Aramco Inspector.

6.5.1.2 The Tank Manufacturer is responsible for ensuring that the
tanks which are completely shop fabricated are adequately
braced and shall provide temporary supports where appropriate
to ensure adequate supporting of the tank during shipment.

6.5.1.3 Tanks partially shop fabricated and/or liable to suffer distortion
during transit and erection shall be suitably braced. All ends
that will be open during shipment shall be covered to prevent
ingress of dirt and other foreign matters. The Tank
Manufacturer shall provide the Saudi Aramco Inspector of the
method of protection for review and approval.

Internal Protection

The following internal protection measures are applicable to metallic
tanks only.
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6.5.3

6.5.2.1

6.5.2.2

6.5.2.3

6.5.2.4

6.5.2.5

Tank internals shall be protected by use of a nontoxic vapor
phase corrosion inhibitor such as COTEC VCI-309 or 307 or
equivalent, applied at a rate of 100 g/m3. The inhibitor selected
must be appropriate for the metallurgy of the tank.

Tanks must be sealed vapor tight using metallic or wooden
covers, for inhibitors to be effective.

Alternatively, temporary coatings in accordance with
MIL C16173 Grade IV (example Tectyl 846) or equivalent or a
vapor proof bag with moisture control may be used.

Temporary coatings for use on stainless steel tanks must be
chloride free, suitable for its intended use and not result in
crevice corrosion.

Where permanent internal coatings are specified, the Tank
Manufacturer shall contact the Saudi Aramco Engineer for any
corrosion protection required.

External Protection

6.5.3.1

6.5.3.2

6.5.3.3

6.5.3.4

6.5.3.5

Solid stainless steel tanks, which are to be shipped via ocean
freight, protect using a temporary protective system compatible
with stainless steel and suitable for outdoor exposure in
accordance with MIL C16173 Grade IV.

Threaded nozzle connections, shall be protected with threaded
plugs. However, telltale holes in reinforcing pads shall be
protected with wooden plugs or packed with rust preventative
grease such as Denso paste.

Flanged connections and all other machined surfaces shall be
protected by a coating such as MIL C16173 Grade IV, which is
easily removed in the field and fitted with a steel or wood
cover, 3 mm thick and neoprene gaskets.

Covers shall be securely attached by a minimum of four bolts
equally spaced. For ocean shipment, flanged connections shall
also be covered with heavy duty plastic bags securely taped to
the nozzles.

Flanges with permanent blind flanges or covers shall be
secured with the gaskets and bolting required for service.
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6.6  Tank Labeling
6.6.1 For aboveground tanks, the tank number and content shall be painted in

both Arabic and English at 180 degree intervals around the tank.

6.6.2 Marking shall be done with materials containing no substances that
would attack or harmfully affect the tank at both ambient and operating
temperature.

6.6.3 For metallic tanks, marking materials shall be free of lead, sulfur, zinc,
cadmium, mercury, chloride, or any other halogens.

7 Piping

7.1  Materials of construction for the chemical injection system components shall be
compatible with chemical solution and be capable of withstanding maximum
pump discharge line pressure and process main pressure.

7.2 Chemicals identified as oilfield treatment chemicals, such as biocides, corrosion
inhibitors, scale inhibitors, demulsifiers, and boiler treatment chemicals shall use
316L material as designated in SAES-L-132 for piping, tanks, and injection
quills.

7.3 Other products which do not meet these guidelines, such as strong acids, or
inhibitors injected in refinery process systems, etc., shall be assessed on a case
by case basis in coordination with ME&CCD.

7.4  Carbon steel studs and nuts with ceramic fluropolymer coating shall be used for
all bolted connection in stainless steel equipment on the skid.

8 Filter

8.1 Filters/Y-strainers shall be placed between the chemical supply and the injection
pump. The size and type of the filter element will depend on the rate and type of
fluid that is to be pumped.

8.2  Two separate filters with individual isolation valves shall be provided where

chemical injection cannot be stopped for process requirement such as
demulsifier.

9 Calibration Tubes

9.1

A vented calibration tube (graduated cylinder) shall be installed, with the
necessary valves and fittings, in the suction piping to each chemical injection

pump.
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9.2 Main line chemical feed and calibration tube shut off valve shall be ¥ turn ball
valves and shall be positioned so that the operator can easily and simultaneously
operate both valves during calibration.

9.3  Calibration tubes shall be vented back to the storage tank above the high high
liquid level.

10 Electrical System

The Electrical components shall be in accordance to the following Saudi Aramco
Materials System Specifications:

10.1  Auxiliary Electrical Systems for Skid-Mounted Equipment (17-SAMSS-515)

This specification defines the mandatory requirements for auxiliary electrical
systems provided on custom-engineered, factory-assembled, and pre-wired,
equipment skids. It also applies, if specified, to other types of types of custom
engineered, manufactured equipment. Unless specified, this specification does
not apply to manufacturer's standard equipment built in conformance with
standards recognized by Saudi Aramco.

10.2  Switchracks and Factory Built Assemblies — Low Voltage (16-SAMSS-512)

This Specification defines the mandatory requirements for the following:

10.2.1  Outdoor switchracks which are either completely or partially field
assembled or whether it is installed as a fully assembled unit. The
switchrack may be comprised of factory-built assemblies (FBAS) built
to either IEC or NA based Standards, or a mixture of both. Individual
FBAs built utilizing a mixture of standards is unacceptable.

10.2.2 Indoor or outdoor FBAs and associated installation and
interconnection.

11 Nameplates and Tagging

11.1  Nameplates shall be of Type 316 Stainless. Nameplates shall be located such
that they can be easily readable from grade or a platform.

11.2 Equipment, instrument and control devices shall be clearly identified with the
tag numbers using corrosion-resistant tags. Nameplates shall be in the English
language.

11.3 The tagging system for all instruments, control devices, enclosures, terminal
blocks, cables, and control valves, shall be in compliance with SAES-A-202.
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12 Skid Packing and Shipping

121

12.2

12.3

12.4

125

12.6

12.7

All equipment and materials shall be supplied suitably protected from corrosion
during transit, storage, after installation.

The supplier shall advise any requirements for preservation of equipment and
materials should they require long term storage after delivery. The supplier
shall provide all materials required for preservation and protection during
shipment and storage on site prior to installation.

Supplier shall include procedures for handling, storage and preservation of
material as specified in all applicable specifications, manufacturer
recommendations and company's standards. The procedure shall list all
inspection schedules for maintaining the quality of the material or equipment.

The skid shall be completely shop pre-assembled ready for
connection/installation at site.

The skid equipment shall be thoroughly drained and cleaned of extraneous
material.

All internal and external parts, boot, and nozzle projections and piping
assembled with the package shall be suitably supported and/or braced to prevent
damage during handling and transporting.

All items shall be identified to facilitate handling and field installation.

Revision Summary

21 November 2009 New Saudi Aramco Materials System Specification.

21 June 2011
17 April 2013

Editorial revision to remove the committee members list.
Editorial revision to correct the typo error in Paragraph 6.1.3 from Relief Valve List (RVL)
list to Saudi Aramco approved Regulated Vendors List (RVL).
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