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RAYONG GSP’S BRAND LIST

General Requirement

Contractor shall follow the requirements based on the following understandings.

1.

Contractor shall select vendors, for any equipment, who comply with the

specifications and other requirements of the Contract form this brand List.

This vendors list covers the major equipment and materials supplied by Contractor
and include auxiliary equipment and/or materials supplied by the package vendor(s).
The package vendors, which are also subject to PTT's approval, shall select brand in
accordance with this brand list and considering compliance with the specifications

and other requirements of Contract.

Revision of brand list when necessary will be possible in the course of job execution

but is subject to PTT's approval.

For equipment and materials other than categories not listed in the vendor list,
Contractor shall select the vendor(s) considering compliance with the specifications

and other requirements of the Contract.

Goods, equipment and material shall be manufactured/assembled in the country and

by the manufacturer specified hereinafter.
Manufactured Factory in Thailand shall be considered as primary supplier.

For all Mechanical, Electrical and Instrument Equipment, PTT shall receive official
written confirmation from the Original Vendor for the available of “After Sale Service
by Local (Thai)authorized Dealers/Distributors”. With such a written confirmation, the
Original Vendor certifies that its authorized local dealer/distributor has fully agreed
to provide the complete ranges of commissioning and after sale services to PTT and

also know well all of information and status relevant to this Project.

Contractor shall neglect “Vendors” recommended by Licensor and shall use PTT

Vendor List as mandatory.

*=Temporary List (See note 10.)
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9. The source of all plate, pipe and fittings used in the fabrication of Pressure Vessels,

10.

11.

12.

Heat Exchangers or Pressure Piping Systems shall be subject to PTT approval. Only

mills that can demonstrate supply of quality materials shall be use for the project.

“Temporary List (*)” is the Equipment which qualified through “document
and technical review phase” and must have report from Maintenance or
Manufacturing Plant Audit Report to ensure that equipment have qualified
with PTT-GSP standard and practices to go through. This report must have
within 3 years otherwise this brand will stay in temporary list or remove from

list is upon decision of Engineering department manager

“Alternative Brand List (**)” is the Equipment which PTT may consider the
equivalent specification and quality as stated brand in this document however

the alternative brand shall be subject to PTT approval.

For process technology designed by Licensor, Contractor shall select
equipment, machine or material that comply with the specifications and other
requirements of the Contract from this brand List while Contractor and

Licensor still guarantee the same performance.

*=Temporary List (See note 10.)
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TABLE OF CONTENT

1. Safety and Fire Fighting Equipment

1.1. Control and Supervisory system 12
1.2. Fire Alarm and Fire Fighting equipment 12
1.3. Flame Detector 13
1.4. Gas Detector 13
1.5. Safety Shower and Eye Washer 14

2. Static Equipment

2.1. Column 15
2.2, Pressure Vessel, Absorbers & Treaters 15
2.3. Filter, Separator & Coalescer for Hydrocarbon Service 15
2.4, Vessel internal 16
2.5. Spherical Tanks 16
2.6. Cylindrical Tank 16
2.7. Tank floating cover 16
2.8. Shell & Tube Heat Exchanger 16
2.9. Air Cooled Heat Exchanger 17
2.10.  Air Cooled Heat Exchanger Fan 17
2.11.  Brazed Aluminum Heat Exchanger Cold box) 17
2.12.  Plate Heat Exchanger (PHE)** 18
2.13.  Printed Circuit Heat Exchanger (PCHE)** 18
2.14. LiquidLiquid Amine Separation Filter** 18

3. Rotating Equipment
3.1. Gas Turbine 19
3.2. Centrifugal Compressor 19
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3.3. Integrally Geared Centrifugal Compressor 19
3.4. Turbo Expander 19
3.5. Centrifugal Air Compressor & Air dryer package 19
3.6. Blower & Fan (exclude fan for ACHE) 20
3.7. Vertical Inline Compressor 20
3.8. Process Screw Compressor 20
3.9. Variable Speed Hydraulic Drive Gear-Torque converter 20
3.10.  Gear box 20
3.11.  Diesel engine 20
3.12.  Centrifugal Pump 21
3.13.  Vertical Inline Pump 22
3.14.  Positive Displacement Pump 22
3.15. Dry Gas Seal 22
3.16. Mechanical seal 22
3.17. Rotating Accessories 22

4. Electrical
4.1. Local Break Switch 24
4.2. Power Transformer 24
4.3. HV. Switchgear 24
4.4. LV. Switchgear, Motor Control Center and
LN. Main Distribution Board 25

4.5. Bus ducting 25
4.6. Reactive Power Compensation Capacitor 25
4.7. Miniature Circuit Breaker 26
4.8. Wound Rotor Induction Motor/Liquid Rheostat 26
4.9. Synchronous Motor 26
4.10. Electric Induction Motor 26
4.11.  Synchronous Generator 26
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4.12. Emergency Generator Unit 27
4.13. Motor Actuator (MOV) 27
4.14. Electric Heater 27
4.15.  Electronic Soft Starter LV, MV 27
4.16. Vary Speed Drive (VSD) for MV. Motor 27
4.17. Vary Speed Drive (VSD) for LV. Motor 28
4.18. UPS and D.C.Charger Unit 28
4.19. Seal Lead Acid Maintenance Free Batteries 28
4.20. Closed Circuit Television (CCTV) 28
4.21. Public Address System (PUAS) 29
4.22. Telephone (Explosion proof) 29
4.23. Local Control Station 29

4.24. Explosion proof type Lighting Fixture,

Round Box, Lighting Panel 29
4.25. Explosion proof type Junction Box (JB) 30
4.26. Explosion Proof Plug & Receptacle 30
4.27. Indoor Lighting Fixture, Bulb, Switch, etc. 30
4.28. Medium and High Volt Cable (above 1000V) 30
4.29. Low Volt Cable 31
4.30. Split-type air conditioners 31
4.31. Splittype air conditioners (Explosion Proof) 31
4.32. Ethernet Switch 31
4.33. Fiber Optic Converter 31
4.34. Protective Relay 32
4.35. Ring main Unit 22 kV 32
4.36. CSCS (Computer based Substation Control System) 32
4.37. PABX 32
4.38. IP Phone 32
4.39. Generator Protection Relay 32
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4.40. NGR 33
4.41. MV, HV Cable Termination kits/ Splicing kits 33
4.42. Lightning and Grounding System 33
4.43. Cathodic Protection System 33
4.44. Main Distribution Board 34

5. Control & Instrument

5.1. Distributed Control System (DCS) 35
5.2. PLC 35
5.3. Machine Monitoring system 36
5.4. SCADA 36
5.5. HIPPS 36
5.6. Instrument Control Cabinet 36
5.7. IS Barrier 36
5.8. Power conditioner, Field Terminal for Foundation Fieldbus 36
5.9. Surge Protection 36
5.10. Field Instrument 37
5.11. Control Valve 40
5.12. Solenoid Valve 43
5.13. Actuator for Automation ON-OFF Valves 43
5.14. Actuator for AOV Valve 43
5.15. Positioner for Control Valve 43
5.16. Partial Stroke Device for Automation ON-OFF Valves 43
5.17. Analyzers 44
5.18. Instrument Air Filter Regulator 44
5.19. Analyzer House 46
5.20. Flame Scanner 46
5.21. Terminal 47
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5.22. Explosion proof equipment (Junction box,
Local control station, etc) 47
5.23. Push button, bulb, relay and accessories 47
5.24. Instrument tube, valve, fitting, Sampling equipment
and accessories 47
5.25. Manifold Valves for Transmitter 47
5.26. Instrument Cable 48
5.27. Foundation Fieldbus Cable 48
5.28. Fiber Optic Cables and accessories 48
5.29. Power Supply Converter 48
5.30. Fiscal Gas Metering for Feed/Sale Gas 49

6. Manual Valve

6.1. Carbon Steel Valve for Hydrocarbon Service
(Gate/Globe/Check Valve) 50
6.2. Carbon Steel Valve for Non-Hydrocarbon
(Gate/Globe/Check Valve) 50
6.3. Stainless Steel Valve for Hydrocarbon Service
(Gate/Globe/Check Valve) 50
6.4. Stainless Steel Valve for Non-Hydrocarbon Service
(Gate/Globe/Check) 50
6.5. Cryogenic Valve 50
6.6. Hot Oil Service Valve 51
6.7. Ball Valves 51
6.8. Butterfly Valves 51
6.9. Forged Valve (Gate/Globe/Check) 52
6.10. Safety & Relief Valve 52
6.11. Non-Slamming Check Valve 52
6.12. Low Delta P Check Valve 53

*=Temporary List (See note 10.)

31/92
33/94



@

RAYONG GAS

SEPARATION PLANT PTT PUBLIC CO., LTD PAGE: 9 OF 67

BRAND LIST REV: 18
6.13. Diaphragm valve 53
6.14. Valve interlock, lock open, Lock close 53
6.15. Automatic Recirculation Valve (Free Flow Check Valve) 53

7. Piping/Fitting and Piping Miscellaneous

7.1. Carbon Steel Pipe 54
7.2. Stainless Steel Pipe 54
7.3. Flange and Fitting 54
7.4. GRP Piping 55
7.5. Spiral wound & wound & another gasket 55
7.6. Ring joint type Gasket 56
7.7. Static Mixer 56
7.8. Bolts and Nuts 56
7.9. Spring hanger/Support 56
7.10. Strainer 56
7.11. Steam trap 56
7.12. Expansion Joint for Piping 57
7.13. Pipe Wrapping 57

8. Package Equipment

8.1. Elevated Flare package 58
8.2. Waste Heat Recovery Unit (Hot Qil) 58
8.3. Heat Recovery Steam Generator 58
8.4. Fire Heater 59
8.5. Incinerator/Thermal Oxidizer 59
8.6. Demin Water System /Sand Filter System 59
8.7. Anti-Foam Dosing System 59
8.8. Methanol Injection System 59
8.9. Electric Overhead Traveling Crane/Hoist 59
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8.10. HVAC system 60
8.11. Centralized greasing system 60
8.12. Oil mist lubrication system 60
8.13. Adsorbent, Molecular Sieve, Consumables 60
8.14. Regenerative Thermal Oxidizer (RTO) and

Scrubber System 62

8.15. Wastewater Volume Reduction System 62
8.16. Ultra-Filtration Membrane (UF) Unit 62
8.17. Reverse Osmosis Membrane (RO) Unit 62

8.18. Degassing Liquids Membrane Unit

(Advanced Dissolved Gas Control) 62

9. Licensor
9.1. Acid Gas Removal Unit (AGRU) 63
9.2. Ethane Treatment Unit (ETU) 63
9.3. Ethane Recovery Unit (ERU) 63
9.4. Future C2+ Components Extraction from LNG 63

10.Miscellaneous

10.1. Plasma/LCD/LED Monitor 64
10.2. Desktop Computer (Server, Workstation) 64
10.3. Laptop Computer 64
10.4. Printer 64
10.5. Grating 64
10.6. Hot dip Galvanized Conduit 64
10.7. Cable Gland 65
10.8. Cable Transit Equipment 65
10.9. Painting for Piping, Structure and building 65
10.10. Mineral Qil i.e., Lube Oil, Transformer Oil 65
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10.11. Synthetic QOil 65
10.12. PVC Pipe and Fitting 65
10.13. HDPE Pipe and Fittings 65
10.14. Electrical/Instrument Cable Tray, Cable Ladder 66

Amendment 67
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4. Electrical
4.1. Local Break Switch
- LKE Netherlands
- Siemens Germany
4.2. Power Transformer
- Ekarat Thailand
- Tirathai Thailand
- Toshiba Japan
- ABB Thailand
4.3. HV.Switchgear
4.3.1. 115kV, 33 kV and 22 kV Switchgear
- Mitsubishi Electric Japan
- Toshiba Japan
- ABB Sweden
- Siemens Germany
- Alstom France
- AREVA Germany
4.3.2. 11 kVand 6.9 kV Switchgear
- Mitsubishi Electric Japan
- Toshiba Japan
- ABB Sweden
- Siemens Germany
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4.4. LV.Switchgear, Motor Control Center and LN. Main Distribution Board

- Schneider France

- Mitsubishi Electric Japan

- Toshiba Japan

- Siemens Germany

- Meidensha Japan

- ABB International

4.5. Bus ducting
4.5.1. Cast Resin type

- Vilfer Electric Spain
- Betobar Belgium
- Toshiba Japan
- Mitsubishi Electric Japan

4.5.2. Sandwich type

- Furukawa Electric Japan
- Powerduct Malaysia
- Toshiba Japan
- Mitsubishi Electric Japan

4.6. Reactive Power Compensation Capacitor

- Nichicon Japan

- MKS Technology Germany

- ABB International
- Schneider France
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4.7. Miniature Circuit Breaker

- Mitsubishi Japan
- ABB International
- SIEMENS International
- Schneider International
- Eaton U.S.A.

4.8. Wound Rotor Induction Motor/Liquid Rheostat

- TMEIC Japan
- Siemens Germany
- Fuji electric Japan

4.9. Synchronous Motor

- GE Canada

- ABB Switzerland
- Siemens Germany

- TMEIC Japan

4.10. Electric Induction Motor

- Fuji Electric Japan

- Mitsubishi Electric Japan

- Toshiba Japan/Australia
- Siemens Germany

- ABB Finland

- WEG Brazil

4.11. Synchronous Generator

- Siemens Germany

- ABB Sweden/Netherland
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4.12. Emergency Generator Unit

- Cummins U.S.A.
- Detroit U.S.A.
- Daihatsu Japan
- Kubota Japan
- HIMOINSA Europe
- Taiyo Electric Japan

4.13. Motor Actuator (MOV)

- AUMA Germany
- Rotork U.K.
- Bernard Controls* France

4.14. Electric Heater

- Bartec Germany

- ELMESS Germany

- Chromalox U.S.A./U.K.
- Watlow U.S.A.

4.15. Electronic Soft Starter LV., MV.

- Solcon Israel

- ABB Switzerland

- Siemens Germany

- TMEIC Japan/Australia

4.16. Vary Speed Drive (VSD) for MV. Motor

- ABB Switzerland
- Siemens Germany
- TMEIC Japan/Australia
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4.17. Vary Speed Drive (VSD) for LV. Motor
- Siemens Germany
- Toshiba Japan
- Schneider Europe
- Danfoss Denmark
- Fuji Electric Japan
- ABB Finland
4.18. UPS and D.C.Charger Unit
- Yuasa Japan
- Gutor Switzerland
- Borri Italy
- Statron Switzerland
- AEG Germany
4.19. Seal Lead Acid Maintenance Free Batteries
- Yuasa Japan
- GNB U.S.A.
: Sonnenschein Germany
- Exide Germany
- Hoppecke Germany
- Fiamm Italy
4.20. Closed Circuit Television (CCTV)
- Pelco U.S.A.
- Videotec U.S.A.
- Avigilon U.S.A.
- AXIS Sweden

*=Temporary List (See note 10.)

39/92

41/94


Witchakorn Chobchuenchom

Witchakorn Chobchuenchom


RAYONG GAS

SEPARATION PLANT

BRAND LIST

@

PTT PUBLIC CO., LTD

PAGE: 29 OF 67
REV: 18

4.21. Public Address System (PUAS)

Gai-tronics
Comtrol

Industronic

Guardian Telecom

4.22. Telephone (Explosion proof)

EATON
Gai-tronics
Comtrol

Guardian Telecom

4.23. Local Control Station

Idec lzumi

Mori Denki Electric
Togami Electric
O-Z/GEDNEY
Crouse-Hinds
Bartec

Warom

USA
USA

Germany
U.S.A.

Germany
U.S.A.
U.S.A.
U.S.A.

Japan
Japan
Japan
U.S.A.
U.S.A.
Germany
China

4.24. Explosion proof type Lighting Fixture, Round Box, Lighting Panel

Shimada Electric
Miyaki Electric
Bartec

Mori Denki Electric
Killark
O-Z/GEDNEY
Crouse-Hinds
Warom

Alloy
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Japan
Japan
Germany
Japan
Germany
U.S.A.
U.S.A.
China
Thailand

40/92
42 /94



@

RAYONG GAS
SEPARATION PLANT PTT PUBLIC CO., LTD PAGE: 30 OF 67
BRAND LIST REV: 18

4.25. Explosion proof type Junction Box (JB)

- Bartec Germany
- R.Stahl Germany
- Alloy Thailand

- Warom China

- Mori Denki Electric Japan

- Crouse-Hinds U.S.A.

- CEAG Germany

4.26. Explosion Proof Plug & Receptacle

- Miyaki Electric Japan
- Itoh Denki Japan
- Mori Denki Electric Japan
- Appleton Electric U.S.A.
- Warom China

4.27. Indoor Lighting Fixture, Bulb, Switch, etc.

- Philips Thailand
- Sylvania Thailand
- National/Panasonic Thailand
- Lamptan Thailand

4.28. Medium and High Volt Cable (above 1000V)

- Fujikura Electronics Japan
- Thai Yazaki Electric Wire Thailand
- Phelps Dodge Thailand
- MCI Draka Israel
- Bangkok Cable Thailand

*=Temporary List (See note 10.)
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4.29. Low Volt Cable

- Fujikura Electronics International
- Thai Yazaki Electric Wire Thailand
- Phelps Dodge Thailand
- MCI Draka Thailand
- Bangkok Cable Thailand
- Charoong Thai Wire & Cable Thailand

4.30. Split-type air conditioners

- Mitsubishi electric Japan/Thailand
- Daikin Japan/Thailand
- Trane U.S.A./Thailand
- Carrier U.S.A./Thailand

4.31. Split-type air conditioners (Explosion Proof)
- Warom China
- MARC U.S.A.

4.32. Ethernet Switch
- Cisco International

- Hirschmann Germany
4.33. Fiber Optic Converter

- Cisco International

- Hirschmann Germany

*=Temporary List (See note 10.)
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4.34. Protective Relay

ABB

SIEMENS

GE

Refer to SWGR Vendor (4.3, 4.4)

4.35. Ring main Unit 22 kV

ABB

Schneider

Germany
Germany
U.S.A./Europe

International

International

4.36. CSCS (Computer-based Substation Control System)

4.37. PABX

Mitsubishi Electric
Toshiba

ABB

Siemens

Schneider

NEC
CISCO

4.38. IP Phone

NEC
CISCO

Guardian Telecom

4.39. Generator Protection Relay

Refer to Generator Vendor (4.11)

Basler Electric

*=Temporary List (See note 10.)
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4.40. NGR
- ABB International
- Siemens International
- Toshiba Japan

4.41. MV, HV Cable Termination kits/Splicing kits

- Raychem International
- Sudkabel International
- ABB International

4.42. Lightning and Grounding System
- Kumwell Thailand

- DEHN Germany

4.43. Cathodic Protection System

4.43.1. Transformer/Rectifier

- Universal Rectifiers U.S.A.

- Corrpro U.K.

- Wilson Walton U.S.A.

- CP Tech Malaysia

4.43.2. Insulation Joint

- RMA Germany
- Prochind Italy
- Zunt ltaliana Italy
- Nuova Giungas Italy
- Galperti Italy

*=Temporary List (See note 10.)
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4.44. Main Distribution Board
- TIC Thailand
- Mantra Thailand
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ADDENDUM
Iltem Section Description
3.1.8 - Added

3.1.8 Manual Self Discharge Function shall be able to
enable or disable.
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1 General

This Engineering standard defines for the design and performance of all
type of uninterruptible power supplies (UPS) unit per power system is
125Vdc, 24Vdc and 220Vac including test and system commissioning. The
UPS specification shall conform to the specified standards / codes and also
the requirements defined below.

2 Systems Requirements

2.1 UPS systems shall be designed to the latest technology and in accordance with

Section 2.7 of ES-70.01. The 220Vac UPS shall be configured in accordance with Fig1.

The 125Vdc & 24Vdc UPS system shall be configured in accordance with Fig 2 and 3.
2.2 The UPS unit shall comply with IEC 60146-1-1, IEC 62040-1-2, IEC 62040-2, IEC 62040-

3

2.3 The Rectifiers/Battery Charger unit shall comply with IEC 60146-1-1, IEC 62040-3, IEC
60623, IEC 60896, IEC 62259.

2.4 The design and performance of UPS equipment shall conform to the requirements
within this standard and the following characteristics.

1.

Fail Safe Auxiliary Power System 125 Vdc
System shall be centralized and designed for the following characteristics:

a)
b)
c)

d)

e)

Voltage fluctuation shall be maintained within limits of + 2 % of the rated
nominal voltage.

Battery backup shall be available over a period of minimum 0.5 hours, for
general user.

Charger units shall be suitable for continuous load supplies in both battery
boost and float charging operation.

The system shall have parallel redundancy (50% load sharing from each
rectifier) and each rectifier shall be designed for the full load requirement
plus a surplus of 30 % minimum.

The output voltage ripple shall be less than 5% rms total harmonic
distortion with or without the battery connected.

Fail Safe Auxiliary Power System 24 Vdc.
The system shall be centralized and designed for the following characteristics:

a)

b)

Voltage fluctuation shall be maintained within limits of + 2 % of the rated
nominal voltage.

Battery backup shall be available over a period of minimum 0.5 hours for
general user, 2.0 Hrs for Telephone and Public Address System, 4.0 Hrs for
Fire Alarm System and 24 Hrs. for Fire Fighting System
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2.5

2.6

2.7

2.8

2.9

c) Charger units shall be suitable for continuous load supplies in both battery
boost and float charging operation.

d) The system shall consist of 2 UPSs. Each UPS shall be provided with its
own battery backup and each rectifier shall be designed for the full load
requirement plus a surplus of 30 % minimum. Then from output of each
UPS, it will feed via double feeders to each load.

e) The output voltage ripple shall be less than 5% rms total harmonic
distortion with or without the battery connected.

3. Uninterruptible Power Systems 220 VAC.

The system shall be centralized and designed for the following characteristics:

a) Voltage fluctuation shall be maintained within limits of + 2 % of the rated
nominal voltage.

b) Output ac harmonic content shall be less than 5 % of the fundamental wave
with linear symmetrical load.

c¢) Inverter output frequency shall be 50 Hz + 0.5 Hz.

d) Voltage dip shall be less than 8 % at 100 % load step.

e) Load power factor shall be considered with 0.8 lag to unity.

f) Battery backup shall be available over a period of minimum 0.5 hours for
general user, 2.0 Hrs for Telephone and Public Address System, 4.0 Hrs for
Fire Alarm System and 24 Hrs. for Fire Fighting System

g) The system shall consist of 2 UPSs. Each UPS shall be provided with its
own battery backup and each rectifier shall be designed for the full load
requirement plus a surplus of 30 % minimum. Then from output of each
UPS, it will feed via double feeders to each load.

h) The inverter shall be provided with high-speed electronic bypass for
uninterrupted emc in the event of an inverter failure.

The limits of voltage and frequency fluctuation permissible for connected loads shall
be less than that required by equipment within system.

As far as possible, instruments needing specially stabilized power supplies shall be
avoided. If any such instruments are required, they shall be furnished complete with
power units capable of accepting the normal instrument power with its permissible
fluctuations in voltage or frequency or both.

The 2 off (min) outgoing circuit breakers shall be spared for each type of circuit
breaker.

The electronic parts and components shall be designed without effective from
electromagnetic and radio interference.

The design and selection of equipment and components shall be based on achieving
the following minimum lifetimes:
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a) 20 years for the rectifier, inverter and associated auxiliaries;

b) 6 years continuous operation for rotating equipment, e.g. cooling fans;

c) 10 years for capacitors of the electrolytic type to retain capacity needed to
operate within the specified tolerances;

d) 15 years for Lead Acid battery cells when operating in an average indoor
ambient temperature of 25 °C

2.10 Service Conditions
Rectifiers / Battery charger / Inverters / Battery shall be located inside a freely
ventilated room or module in which the following conditions apply:

maximum ambient air temperature 1 42°C
average room air temperature : 20°Cto 25°C
relative humidity not exceeding 1 90 %

altitude not exceeding : 1000 m

2.11 All batteries shall be located in a suitably conditioned environment separate from
the UPS. The Manufacturer shall specify the size of conductor required for the
battery cables, based on a cable length not exceeding 20 m.

2.12 All Rectifiers/ Inverters units shall comply with the requirements for EMC as
defined in IEC 62040-2 Category C3.

2.13 The battery capacity calculation shall be based upon IEEE 485.

3 Rectifiers / Battery charger / Inverters Specifications

3.1 General

3.1.1 Static type rectifiers/Battery charger and inverters of the transistorized or
thyristorized type shall be used in general.

3.1.2 They shall be installed within metal enclosed panel boards that are ready
assembled and wired. The enclosure shall satisfy IP42 as the minimum
degree of protection in accordance with IEC 60529. Sufficient ventilation
shall be provided to ensure that internal heating limited to acceptable
values.

3.1.3 The characteristic of the rectifiers/Battery charger and inverters shall be
compatible with connected systems (e.g. instrument system).

3.1.4 All essential conditions shall be annunciated on the front side of the rectifier
/ inverter panel boards. Provision shall be made for common alarms on the
main control panel of a plant/ area.

3.1.5 Battery charger shall be designed with 1 (one) spare breaker. In the event of
shutdown existing battery bank for maintenance, this breaker will be used
to connect with mobile battery bank to supply DC voltage instead of existing
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3.1.6

3.1.7

3.1.8

battery bank. The connection diagram will be shown in figure 1 and 2 at the
end of this document.

The monitoring device for input and output side shall be analog type
consisting of, at least but not limit to,

For input side: Voltmeter, Ammeter.
For output side: Voltmeter, Ammeter, Frequency meter.

Outgoing circuit breakers at distribution panel shall be integrated with
adjustable setting of earth leakage protection
Manual Self Discharge Function shall be able to enable or disable.

3.2 Rectifiers/Battery Charger Specifications

3.2.1

The rectifier shall be of the constant voltage, current limiting type, suitably
protected against over loading, with floating output (if free from earth). It
shall be capable of supplying the inverter with the battery disconnected.

The inverter output voltage shall remain within the specified tolerance.

The battery charger shall be provided with automatic current limit control
and a load under float charging conditions, or a load and recharging the
battery following an interruption of supply for a specified period.

Means shall be provided (e.g. by blocking diodes) to prevent the inverter
voltage moving outside the specified tolerance as a result of faults on the
rectifier, battery or battery charger.

The arrangement shall be combined rectifier and battery charger for feeding
the inverter.

Other loads expect the inverter shall not be connected to the rectifier/battery
terminals.

For UPS, Voltage dropping diodes and parallel contactors and/or similar
devices in series with the DC output to limit the voltage range is not
acceptable.

A 0-72 hr equalize timer shall be provided. Charger shall automatically
return to float charge at end of time interval selected.
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3.2.2

3.2.3

Charger voltage regulations shall be + or -1% of the set point voltage under
all input conditions.

In addition the battery charger shall be capable of periodic boost charging
to equalize cell voltages where the cell type allows.

This feature will be manually selected with automatic return to float charge
after completion. Boost charge interlock shall be provided.

Provision shall be made for adjustment of boost and float charge levels.

The boost charge voltage levels of single battery charger units shall be
optimized to regulate the voltage to the load.

For valve regulated Lead Acid batteries, the charger shall incorporate a
battery temperature compensation circuit, which will automatically adjust
the charging current, in order to optimize the battery life. The temperature
sensor shall be located in the center of the battery rack and shall adjust the
rectifier output voltage in line with the battery Manufacturer’s
recommendations.

For battery charger, the application of voltage dropping diodes or similar
devices in series with the load to control the output voltage limits is
permitted. Battery chargers shall be capable of supplying the load direct
without the battery connected. See output voltage ripple limits in (2.2)
above.

Transient mains supply voltage depressions of not more than 20 %, which
may be the result of motor starting activities, shall not result in a trip of the
rectifier or the initiation of battery discharge.

Charger Controls

The following charger controls shall be provided:~

On/Off Switch Boost Charge Switch (lockable where applicable)

Metering/ indication
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3.2.4

3.2.5

All control indication and meters shall be flush mounted on the front panel.
The control shall indicate the status continuously of all major UPS
functions.

The following condition indicator and metering shall be provided on the
front side of cubicles:-

a) Rectifier/Battery Charger metering
- D.C. Voltmeter for output Volts.
- D.C. Ammeter for rectifier output current.
- D.C. Ammeter for battery charge/discharge current (offset zero).
- D.C Battery Voltage
- AC Voltmeter/Ammeter for Incoming and selector switch.
- AC Frequency

b) Lamp indication shall be provided as follows:-

- Mains supply indicator lamps - Green
- Boost charging indicator lamp- Amber
- Float charging indicator lamp — Green
- Lamp Test

Protection
Circuit protection shall be by circuit breaker. A comprehensive protection
system shall be incorporated to co-ordinate with the supply circuit breaker
and circuit breaker in the outgoing circuits of the distribution board. This
shall include but not be limited to the following: -

- Charger input circuit breaker

- Charger output circuit breaker

- Battery circuit breaker
The battery circuit breaker shall be located next to the charger, and
arrangements shall be made for withdrawing the fuses offload. Battery
cabling shall be "fault free" (i.e. routed to prevent short circuit).

Monitoring and Alarms
Flag relays or relays and lamps shall be utilized to indicate alarm conditions.
The following conditions shall be monitored and alarmed when out of
operating limits.

- Mains loss of Voltage (three phases) Alarm and Trip Rectifier

- Battery Voltage Over Voltage Alarm (See Note)

- Battery Voltage Under Voltage Alarm
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- Battery isolated/disconnected Alarm

- Earth Fault on DC battery or load Alarm
- Rectifier charger failure/fuse failure  Alarm and Trip Rectifier

- Rectifier Overcurrent Alarm
- DC Fuse Blown Alarm
- DC out of tolerance Alarm
- Low charger output voltage Alarm
- Charger current limiter operating Alarm
- DC output over Voltage Alarm and Trip Rectifier
- DC output under Voltage Alarm and Trip Rectifier
- Cubicle Fan Failure Alarm
- Cubicle Temperature High Alarm

Note: Battery over Voltage shall trip the battery circuit breaker.
Alarms shall be inhibited for 4 seconds to obviate nuisance alarms.
Alarm log system shall be provided.

Floating systems shall have high impedance earth fault monitoring.

All alarm conditions shall be identified at the charger panel. In addition a
group alarm or common alarm signal from a volt free N/O and N/C contract
shall be available for the external alarm panel.

3.3 Battery

Batteries shall consist of Lead Acid type accumulator cells with 15 (fifteen) years
maintenance free.

The number and size of batteries supplied for each UPS system shall capable of
supplying the required load for the stated period refer to ES-70.01.

Batteries and charging system shall be designed to fully recharge an 8-hour
charge from a discharged state. The battery sizing calculations shall be included
within the manufacturer record book.

The estimated life of valve regulated battery cells shall be assessed against the
rated ambient conditions specified.

The battery casing shall be of sealed lid type assembled in mechanically self-
supporting transparent or translucent containers to form a leak proof assembly.

Spray-deflecting vent plugs or recombination plugs shall be provided on
appropriate types of cells
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The battery shall be completed with intercell connectors of adequate current
carrying capacity and mechanical strength.

All battery connector bolts and nuts shall be corrosion resisting.

Battery terminals and connectors shall be insulated to prevent accidental short
circuits from metal objects dropped across the terminals.

Individual battery cells shall be accessible for maintenance.
Battery cells or groups of cells shall be numbered.

Batteries shall be dispatched with the cell condition and suitable for a storage
period.

Material of battery rack shall be corrosion resistance and material treatment such
as PE-COATED.

Battery voltage shall not exceed 2Vdc per block.

Freestanding support racks of batteries having shall be steel. Steel racks shall
have a plastic or epoxy coating to provide complete protection against the
effects of electrolyte spillage.

For inspection and maintenance purposes the support racks shall be such that the
top of the upper battery row shall not be higher than 1600 mm and total rack
depth shall not exceed 1000 mm.

Battery enclosures shall be naturally ventilated to ensure that temperatures inside
the enclosures do not exceed the maximum limit allowed and to prevent the
accumulation of a flammable atmosphere.

3.4 Inverter Specifications
3.4.1 General

The inverter shall be of self-commutating solid static unit with electronic
voltage regulation. It shall be possible to start up the inverters with power
only available from the associated batteries.
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Under and over-voltage and frequency monitoring with adjustable settings
shall be provided.

The inverter shall be automatically disconnected from the DC supply if the
minimum allowable inverter input voltage level is reached (partially
discharged battery) or when the inverter output is outside the stated
voltage and frequency tolerance.

The inverter unit shall be designed to operate from the rectifier output
without the battery in circuit.

Filters shall be provided at the input of inverter unit to reduce the feedback
from the inverter to the battery and charger if required.

Automatic adjustable current limits shall be included to protect the inverter
against overloads or short circuits at the output. As long as an overload
exists, the device shall limit the output current to a value, which will not
damage the inverter or operate its protective equipment.

Once the overload is removed, the inverter shall automatically resume
normal operation at full voltage.

The power supply shall have sufficient regulation to feed into a fault
without dropping the voltage to a level, which would prevent the faulty
circuit being isolated by its protective device. (see para 4.5).

Each inverter shall be provided with inverter static switch.

The transient behavior (duration and magnitude) of the output voltage
wave shall be given for an instantaneous change of load from no load to
full load and from half load to full load and vice versa.

3.4.2 Metering/Indication

All control indication and meters shall be flush mounted on the front panel,
and shall demonstrate in a comprehensive manner the status of all major
UPS items continuously.

The following condition indicator and metering shall be provided on the
front side of cubicles:-

Inverter/Static Switch System

- A.C. Voltmeter with selector switch for inverter output, by-pass output
or static switch output.
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3.4.3 Alarm

A.C. ammeter for output current.
Frequency meter - via same selector switch as for a.c. voltmeter.

Other indications necessary for the satisfactory operation and control shall
be provided, and these shall include the following:

AC input supply 'on' (all phases)

Inverter Synchronized Lamp is lit when output is synchronized with

input.

Sources Synchronized Lamp is lit when normal and standby sources
are in synchronism.

Static switch online "Normal" is the Invertor Supply. ("Standby" is
the Alternate By-Pass Supply

By-pass online

Inverter online

Rectifier Healthy, Lamp extinguishes if a rectifier fuse is blown or
if rectifier is in an alarm condition.

Inverter Healthy Lamp extinguishes if an inverter protective
device has operated or the inverter is in an alarm condition.

Static Switch Lamp extinguishes if the static.

Healthy switch is in an alarm condition.

The following conditions shall be monitored and alarmed when out of
operating limits.

1.

At each static switch
Mains By-pass supply frequency out of limits.
By-pass supply voltage out of limits, or not available.
Static switch on bypass.
Control circuit fault.
AC output supplies lost.

2. At each inverter panel

AC output high/low voltage

Inverter/Bypass Overload

Inverter Fuse Blown

Inverter failure

Output frequency out of limits

Inverter not in synchronism with by passes supplies
Cabinet high temperature

Ventilation equipment failure (where applicable)
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Bypass main fault
Distribution Breaker Trip
AC Earth Fault

3.4.4 The fuseless design shall be provided for rectifier / inverter systems, except
for special type SCR fuses required in system.

3.4.5 By-pass line shall be provided with voltage stabilizer, isolation transformer,
and static by-pass switch and manual by-pass switch.

3.5 Ground Fault Monitoring

Each outgoing feeder from UPS system (220Vac, 125Vdc and 24Vdc) shall be

equipped with ground fault detection system. Also sufficient monitoring devices

(i.e. Ammeter) shall be provided.

3.5.1 For DC feeder (125Vdc and 24Vdc), positive and negative ground fault
monitoring system shall be provided separately for each feeder.

3.5.2 For AC feeder (220Vac), appropriate ground fault monitoring system shall
be provided for each feeder.

4 Construction

411 Enclosures
The entire equipment shall be self-contained in factory assembled freestanding
cubicles suitable for floor fixing. Access for installation and maintenance shall be
at the front and rear. Batteries shall either be rack mounted and located in
separate battery room. Charger, distribution board and batteries shall be mounted
in separate cubicles.

4.12 Degree of Protection
The degree of protection of cubicle mounted equipment shall be a minimum IP42
for indoor location.

4.13 Ventilation
Naturally ventilated equipment is preferred and only in exceptional cases will
forced ventilation be accepted.

When forced ventilation is necessary the CONTRACTOR shall ensure
a) Airfilters are provided.
b) Fan power is derived from the inverter output via Dual 100% fans.
c) There is sufficient clearance around the equipment.

58/92
60 /94



UNINTERRUPTIBLE ‘ ES-70.02.06

POWER SUPPLIES PTT PUBLIC CO., LTD PAGE: 14 OF 19

(UPS) ENGINEERING STANDARD
REV: 3

d) A failure alarm is fitted.

e) Temperature detection shall be incorporated that will be arranged to
prevent damage to the system due to over temperature in event of total
fan failure.

f)  All fan shall be equipped with monitoring equipment to trigger an alarm
in the event of fan failure.

It shall be possible to repair either fan with the other working and to maintain air
filters without isolating equipment.

4.14 Maintenance Access/Isolation
The doors of the equipment will be padlocked and access restricted to authorized
personnel. Door interlocks are not considered necessary.

Connections within the panel shall be fully shrouded and warning labels attached
to allow maintenance or repair to be carried out in a safe manner.

All parts shall be accessible from access door.

Isolators shall be clearly labelled and the isolation procedures shall be delineated
on the cubicle door.

The following isolators shall form the minimum requirement:

Incoming supply isolator
Battery isolator
Load Isolator
Control circuit Isolator

Isolating devices may include on load switches, fully shrouded withdrawable links
and fuses.

It shall be possible to withdraw the battery or charger for maintenance on single
units without interrupting the supply to the load.

On multiple units, it shall be possible to withdraw one unit for maintenance and
leaving the other units to supply the load and also possible to transfer loads to by-
pass supply and maintenance both UPS without system interruption energizing to
loads.

It shall be possible to maintain outgoing circuits of distribution boards without
shutting down the board.
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415 Transformers

The charger transformer shall be double wound air-cooled.

It shall be constructed with an earthed metal screen between primary and
secondary to minimize the capacitive coupling between the two windings.

4.16 Cables and Wiring

4.17

The equipment shall be complete with cable supports, cleats, compression type
cable glands (where specified), clamps, lugs etc., for the suitably completed
termination of all incoming and outgoing cables.

Cable entries may be available at top or bottom entry through undrilled
removable gland plates. Terminals and gland palates shall be spaced at least 200
mm for terminating the external cables.

Single core cables shall be provided with undrilled removable non-magnetic
gland plates.

Cable gland shall be generally use for cable fixing. The gland plate shall be
generously proportioned to allow adequate space to make off all cables, and
located within the equipment at a distance sufficient to minimize cable-bending
radii.

All internal wiring shall be terminated using cable lugs and ferrules and screw
bolt type or proprietary clamp type terminals. All wiring shall be identified with a
permanent easily readable identification numbering tag at both ends.

The minimum size of conductor shall be 1.5mm2. Insulation shall be PVC. For
external connection terminals shall be screw connectors type in each terminal
which have sizing at least 2.5 mm2.

Wiring shall be protected from mechanical damage.

Adequate terminals shall be provided to obviate the need to connect more than
two conductors to a terminal. Terminals shall be fully shrouded for safety.

Earthing
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All metal work, cable gland plates and components shall be bonded to an earth
bar. The earth bar shall be of minimum cross section 70mm2 with an M12 bolt for
external connection at both ends.

4.18 Labels
The equipment shall be comprehensively labelled as follows:—

1. Order Number and Date
2. Equipment functional description and Item Number
3. Equipment Rating
4. Front of Panel Device Function Labels
5. lIsolator Labels
6. Protection Device Labels
7. Warning Labels
8. Parts Labels
9. Cubicle Nameplate
10. Cubicle tag number

4.19 Battery Room
The battery room shall be classified as class 1, division 1 for hazardous area
classification. All equipment located in battery room shall be explosion proof type

designed to use with class 1, division 1 area classification also.

The battery room construction shall be designed and located separately from UPS
room.

Battery bank shall be installed only on open rack. The installation in closed
enclosure is not acceptable.

5 Testing
5.11 CONTRACTOR shall witness all tests.

Battery shall be routine tested in the vendor workshop prior to be dispatched.
Combined tests of battery and charger shall be conducted.

Battery shall be loaded test, ampacity and duration of load test to accordance
with battery capacity.
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5.12 Routine Test
a) The following tests shall be carried out as part of or in addition to the
VENDOR'’s works test to IEC 60146-1-1.
- Inspection and checking to the requisition/final drawings.
- Measurement and setting of charger float and boost charge limits.
- Checking coordination of protective devices.
- Input/Output waveform recording

b) Functional testing of manual and automatic controls, instruments, indicators,

and alarms.
- Insulation resistance.
- Test certificates shall be issued for all tests.

6 Document

The Manufacturer shall provide technical manual(s) and drawings in following
documents.

a) single line diagram of the unit

b) general arrangement drawings

¢) main and control circuit schematic diagrams

d) equipment lists

e) recommended spare parts lists

f) test reports and performance curves, including oscillograms of output ripple

g) operating manuals incorporating installation, commissioning, operating

and maintenance instructions, and fault-finding procedures;
h) battery calculation sheet
i) battery certificate
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7 Figure 1: Principle Configuration of AC UPS system (2 UPS System-Parallel)
To 400 V 50 Hz 3Ph 3W
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8 Figure 2: Principle Configuration of DC UPS System
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ELECTRICAL AND PTT PUBLIC CO., LTD ES-70.01
TELECOMMUNICATION  ENGINEERING STANDARD PAGE: 20 OF 86
STANDARD REV: 03

a) Separate Set of Emergency power shall be connected to the 400/230 V switchboard
via a normally open incoming breaker and fed from 400V EDG panel located inside
Plant substation.

b) It shall be automatically closed and provided an interlocking function to normal
supply at bus-tie (Manual/Auto transfer) after the start-up of generator is performed.

¢) A manually initiated semi-automatic switching of the emergency incomer, protected
by synchrocheck relay shall be available.

d) The following users shall be considered for emergency supply:-
=  Any auxiliary motors and devices required for the safe plant shutdown, e.g. for
emergency oil pumps, etc.
= Motorized valves
=  Emergency lighting
= The UPS and DC systems specified in Paragraph 2.7 herein and the critical users
supplied from these systems.

2.7.4 For the new Facilities/Substation and Control Room (CCR-if any).

a) Emergency power shall be connected to 400/230 V Power Control Centre via a
normally open incoming breaker located at electrical room inside CCR area.

b) It shall be automatically closed and provided an interlocking function to normal
supply at bus-tie (Manual/Auto transfer) after the start-up of generator is performed.

¢) A manually initiated semi-automatic switching of the emergency incomer, protected
by synchrocheck relay shall be available.

d) The following users shall be considered for emergency supply:

= HVAC

= Lighting at Operation room, Electrical MCC room, Emergency control room,
etc.

= Fire alarm system

=  The UPS and DC systems specified in Paragraph 2.7 herein and the critical users
supplied from these systems.

2.8 Uninterruptible Power Supplies (UPS)

2.8.1 Specific requirements for UPS are given in Engineering standard ES.70.02.06.
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ELECTRICAL AND PTT PUBLIC CO., LTD ES-70.01
TELECOMMUNICATION ENGINEERING STANDARD PAGE: 21 OF 86
STANDARD REV: 03

UPS systems shall be provided for all critical and sensitive users of the new facilities,

i.e.
a)

b)

¢)

d)

g)

h)
)
)

k)

PTT Central Substation, CCR (if any) and Ethane Separation Plant, as follows:-

Distributed control system (DCS) within the central control room (CCR)

Any programmable logic controllers (PLC’s) either in the instrumentation, electrical
or telecom systems.

Emergency shut-down system (ESD)
Load and power management system of power generation unit

Control protection and supervisory circuits of the required 115 kV, 33 kV, 22kV, 11
kV, 0.4 kV switchgear and power control centre units.

Control protection and supervisory circuits of the 400/230 V main incomers and bus
ties of any Motor Control Centre (MCC) required.

Any critical instrumentation required for DCS, ESD, SCADA, PIS, Tank gauging
etc.

CO2 panel fire detection and fire alarm system.
Gas detection system and manual call point located inside/outside substation.
Telecommunication systems, whenever required

Shutoff Valve, Water deluge valve, whenever required.

2.8.2 UPS systems shall be provided with the following output ratings:

a)
b)
c)

d)

125V DC £2 % isolated pole
24V DC % 2 %, one pole grounded which polarity is grounded
220V AC £2 %, £ 0.5 Hz phase-to-neutral, 50 Hz

AC/DC THD 0.5%

User voltages shall be considered in accordance with Paragraph 2.1 of this specification.

2.8.3 UPS systems, including sub-distribution board, shall be utilized/installed for the
new facilities in the following locations:

2.8.3.1 Substation and Power Generation Unit
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ELECTRICAL AND PTT PUBLIC CO., LTD ES-70.01
TELECOMMUNICATION  ENGINEERING STANDARD PAGE: 22 OF 86
STANDARD REV: 03

i) A paralleled UPS system rated at 24 V DC for generator control, power management

iii)

system and Instrument System with two (2) rectifier/charger sets and two (2) battery
banks for a 0.5 hour back up.

A parallel-redundant or paralleled UPS system rated at 125 V DC or 24 VDC for
switchgear control and generator utilities with two (2) rectifier/charger sets and one
(1) battery bank for a 0.5-hour back up.

A dual 2x100% UPS system rated at 220 V AC for generator control, power
management system and Instrument System, with two (2) inverter sets with
integrated charger and high speed, solid-state by-pass, and two (2) battery banks for
a 0.5-hour back up.

A paralleled UPS system rated at 220 VAC or 24 VDC for Fire Alarm System, Fire
Fighting System with two (2) inverter sets with integrated charger and high speed,
solid-state by-pass or two (2) rectifier/charger set and two (2) battery banks for a 4.0-
hour back up time.

v) A UPS system rated at 220 VAC for Telecommunication system and equipment
with one (1) inverter sets with integrated charger and high speed, solid-state by-pass,
and one (1) battery banks for a 2.0-hour back up time.

Note:

= 125Vdc UPS Battery back-up time shall be checked with special procedure
regard to lube oil pump availability for gas turbine.

= 220Vac & 24Vdc power supply for generator unit control panel (UCP) and
Power Management System (PMS) shall be taken from relevant UPS at power
generation unit.

= A full rectifier/charger as well as inverter paralleled shall be available at any
UPS systems specified above.

= All the above systems shall be capable for maximum power demand and a
surplus of minimum 20 % with spare circuit breaker availability for future use.

= Each branch distribution circuit breaker of UPS/Charger output load shall be
provide with earth leakage current detector to monitor value of leakage current
(mA.)

= All the UPS systems shall be installed in an air-conditioned room.
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GENERAL

Scope

This specification outlines the criteria for civil and
structural engineering design on this project.

Codes and Specifications

Whenever a difference exists between this specification
and the reference codes and specifications, this speci-
fication shall govern.

All codes and specifications referenced herein, but not
dated, shall be of the latest edition.
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2 DESIGN TOADS

2.1 The following loads and forces shall be cosidered in
the design of plant structures:

a) Dead Load

b) Operating Load
c) Test Load

d) Live Load

e) Truck Lcad

f) Wind Load

g) Buoyancy Load
h) Impact Load

i) Vibration Load
3) Thermal Load
k) Erection Load
1) Maintenance Load

2.2 Dead Load shall be considered as the weight of the
materials forming a permanent part of the structure
unit. It shall be defined as the total weight of all
empty vessels and equipment, structures, fireproofing,
insulaticn, piping and electrical conduit.

2.3 Operating Ioad shall be defined as the dead locad plus
the weight of any liquids or solids present within the
vessels, equipment of piping during normal operation.
Also included in this definition is the weight of all
permanently stored materials for operation.

2.4 Test Load shall be defined as the dead load plus the
weight of any liquid necessary to pressure-test ves-
sels, equipment or piping.

\n
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2.5 Live load shall be defined as the weight of all movable
loads including personnel, tools, miscellaneous equip-
ment, cranes, hoists, parts of dismantled equipment,
and temporarily stored material.

2.5.1 The live loads shall be uniformly distributed over the
horizontal projection of the specified areas, and shall
have the following minimum values:

storage areas (loads to be deter~ 7.5 kN/m?
mined from proposed use, but never
less than)

operating areas 3.5 kN/m2
access areas 2.5 kN/m?2
rocof areas UBC Sec 2305
stairs and ramps 5.0 XN/m2
laboratories 5.0 kN/m?
2.5.2 Live load may be reduced in accordance with the Uniform

Building Code (UBC) 1991 Edition, Section 2306.

2.6 Truck Load

All pavements, bridges, trenches and underground
installations accessible to truck loading shall be
designed to withstand HS 15 wheel loading as defined by
the American association of State Highway and Transpor-
tation Officials (AASHTO) under Standard Specifications
for Highway Bridges.

N
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2.7 Wind Load
2.7.1 Code - Uniform Building Code (UBC) 1991 Edition,

Section 2311.

2.7.2 The basic design wind pressure is computed from the
gust velocity at 10 m above grade, which is
70 miles/hour.

2.7.3 All components of the plant shall be designed to with-
stand the applicable design wind pressure for exposure
C and according to the applicable Tables 23 A to 23 Q
of the UBC Section 23.

2.7.4 The wind force H shall be computed according to UBC,
formula 16-1:

H = Cg X Cq X dg X I,

where I is to be taken as 1.15 (hazardous structures).

2.7.5 In applying the wind pressure as a lateral force on the
projected area of a vessel, add the insulation thick-
ness to the vessel diameter, and also consider the pro-
jected areas of manholes, nozzles, piping, ladders and
platforms. Erection or maintenance scaffolding must be
allowed for.

2.7.6 Deleted
2.7.7 No reduction shall be made for the shielding effect of
vessels or structures adjacent to the structure being
designed.
\\
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The overturning moment due to wind shall not exceed 2/3
of the resisting moment of the structure during its
lightest possible condition after plant construction is
complete.

All exterior building walls shall be designed to with-
stand the wind pressure specified for the high zone,
acting either inward or outward. The entire wind force
may be applied to the windward face only.

Building eaves shall be designed to withstand twice the
wind pressure specified for the hight zone, acting
upward.

Roofs with a slope greater than 30 degrees shall be
designed to withstand an inward pressure, acting normal
to the surface, equal to the wind pressure specified
for the height zone, and applied to the windward slope
only.

Roofs of all enclosed structures shall be designed to
withstand an outward pressure acting normal to the
surface, equal to 3/4 of the wind pressure specified
for the height zone.

Roofs of all unenclosed structures shall be designed to
withstand an ocutward pressure acting normal to the
surface, equal to 1 1/4 times the wind pressure speci-
fied for the height zone. A structure open on one or
more sides 1is defined as an unenclosed structure.

Buovancy Load shall be considered for ground water
table at grade level.
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Impact Load shall be defined as an equivalent static
force caused by a moving object.

For structures supporting live loads which induce
impact, the assumed live load shall be increased suffi-
ciently to provide for the impact. If not otherwise
specified, (see "Vibration Load") the increase shall
be:

elevator supports 100 %
gantry and bridge-crane support 25 %
monorail supports 25 %
machinery 50 %

Lateral impact loads and crane runway horizontal forces
shall be as follows:

a) craneway - transverse force - 20 % of lifted load,
hoist and trolley (but excluding the bridge)
applied to top of rails, one-half of each rail.
Longitudinal force - 10 % of the maximum wheel
loads.

b) monorails - transverse force - 20 % of the lifted
load. Longitudinal force - 10 % of the lifted
load, heoist and trolley.

c) handrails for stairs, platforms or other uses
shall be designed to withstand a uniform lcad of
0.3 kN/m? applied at the top rail.

Vertical, transverse and longitudinal impacts are not
considered to act concurrently.
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Vibration Locad shall be defined as those forces which

are caused by vibrating machinery such as pumps,
blowers, fans and compressors. Included within this
definition are surge forces similar to those acting in
fluid cokers, hydroformers and crackers.

All supports and foundations for vibrating equipment
shall be designed to limit vibrations to an acceptable

level.

Thermal Load shall be defined as those forces caused by

a change in temperature. Such forces shall include
those caused by vessel or piping expansion or contrac-
tion, and expansion or contraction of structures.

Erection load shall be defined as temporary forces

caused by erection of structures or eguipment.

Maintenance Load shall be defined as temporary forces
caused by dismantling, repair or painting of equipment.

Supports for heat exchangers shall be designed to with-
stand a longitudinal bundle-pull force equal to 1.5 of

the tube-bundle weight or 10 kN, whichever is greater.

Earthguake Load, has not to be considered.

W
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3 LOADING COMBINATIONS

3.1 Loading combinations which usually must be investigated
are outlined below, but may be altered to suit special
situations in accordance with the engineer's judgement.
Loading conmbinations for buildings shall be in accor-
dance with the UBC, 1991 Edition.

3.2 Empty Condition

3.2.1 Dead load, plus wind load, plus buoyancy load.

3.2.2 Dead load plus maintenance load.

3.3 Operating _Condition

3.3.1 Operating load, plus live load, plus impact load, plus
vibration lecad, plus thermal load, plus maintenance
load.

3.3.2 Operating load, plus vibration locad, plus wind load,
plus buoyancy load.

3.4 Test Condition

3.4.1 Test load plus live load.

3.4.2 When there is more than one vessel to be tested in a
structure, they shall normally be tested concurrently
unless written instruction is given to the piping group
regquesting them teo show non-concurrent testing on the
pressure test flow diagram for the specific structure.
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STRUCTURAL STEEL

Codes and Specifications

American Institute of Steel Construction (AISC)
"Specification for the Design, Fabrication and Erection
of Structural Steel for Buildings", 1584 Edition.

AISC Code of Standard Practice, 1986 Edition.
Specification for Structural Joints using ASTM A325 and
A490 Bolts, by the Research Council on Riveted and
Bolted Structural Joints, 1991 Edition.

Steel Works Specification, Spec ES-V 4.6.

Materials

Structural Steel - ASTM A36 (36 ksi).

High Strength Bolts - ASTM A325.

Unfinished Bolts - ASTM A307.

Structural Pipe - ASTM A53 Type E or S, Grade B, open
hearth or basic-oxygen steel, sulphur content not
exceeding 0.05 %.

Structural Tubing - ASTM AS501.

General

Shop connections shall normally be welded.

81/92
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4,3.2 Field connections shall normally be high strength
bolted.
4.3.3 Structural tees shall be used in lieu of double angles

for bracing members.

4.4 Platforms, Stairways and Ladders

4.4.1 General

Platforms, ladders and stairways shall be consistent
with access and safety requirements. Platforms shall in
general be of chequered plate type.

4.4.2 Platforms with Stairway Access

Stairways shall be provided as a primary means of
access to main operating or service levels in struc-
tures, buildings, compressor platform and on furnaces.

Main operating or service levels shall be defined as
those areas which, during plant operation, require
plant personnel to be normally or intermittendently
present for substantial pericds of time.

4.4.3 Platforms with lLadders Access

Ladders shall be provided as a primary means of access
to vessel platforms and auxiliary service platforms in
structures and on furnaces.
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Auxiljary service platforms shall be defined as those
areas which, during plant operation, do not reuqire the
presence of plant personnel except for short periods of
time.

4.4.4 Requirements for Access

Unless otherwise specified the following listed equip-
ment requiring operational control or maintenance
during plant operation shall be provided with the means
of access specified.
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Minimum Requirements for

Accessl)
Table of Necessary IT III 1V V VI VII
Access
1 Pressure measure-
ment point
local x3) x
remote
2 Temperature meas-
urement point
local x3) x
remote
3 Orifice plate
assembly
4 Level indicator
local X x
remote X X
5 Analysis sample
point
local x
remote x2)
6 Differential pres- X
sure transmitter
and all other
transmitters
o temporary access
II permanent ladder
I1I movable platform if coperation high
v permanent platform access with ladder
v permanent platform access with stairway
VI access for power operated equipment
{compressor overhead crane, fork lift)

Vil accessible at grade
3! operation height > 3.6 m
2} with maintenance
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Minimum Requirements for

Accessl)
Table of Necessary I II IIT IV V VI VII
Access
7 Contrel valve, X
safety valve
B Hand control valve X
9 Shut-off valve for
a) spared X
equipment
b) safety x
equipment?)
c) drain and x
vent for
hydr test
d) others
NPS < x
NPS > 4 X
10 Check valve
with maintenance x
without main- X
tenance
11 Strainer X X
12 Blinds for process X x X
reason
LR | temporary access
II premanent ladder
III movable platform if operation high
Iv permanent platform access with ladder
v permanent platform access wWith stairway
VI access for power operated equipment
{compressor overhead crane, fork lift)
VII accessible at grade
2] eg for water spray
DOAOQ96H.DOC \4# R )
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Minimum Requirements for
Accessl)
Table of Necessary II III IV V VI VII
Access
13 Manhole, Davit x2<)
14 Compressor over- X
head crane
15 Elevated hydrants pe x
and monitors
16 Cooling tower X
17 Elevated flare
18 Compressor, tur- X
bine, large pumps
19 Air cooler X
20 Reactor, dryers, X X
packed columns
21 Blinds for
maintenance
11 I temporary access
11 premanent ladder
III movable platform if operation high
v permanent platform access with ladder
v permanent platform access with stairway
VI access for power operated equipment
{compressor overhead crane, fork lift)
VII accessible at grade

2)

operation height > 3.6 m
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CONCRETE
Codes and Specifications

American Concrete Institute "Building Code Requirements
for Reinforced Concrete", ACI 318-89.

Empty, operating and test loads of equipment shall be

considered in the load factors as dead loads,.
The load factor for the test condition shall be:
U=1,24 T + 1.50 L

where T = Test Load.

Specification for concrete works Spec ES-V 4.4.
Materials

Concrete Strength f' = 2.2 kN/cm2.

Reinforcing Steel - ASTM A615 Grade 40.

Welded wire fabric - ASTM A1l8S.
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ALIOWABLE_ STRESSES

The allowable stresses specified in the applicable
codes given above for structural steel, concrete,
masonry and wood shall apply for all design with the
following exceptions:

The allowable stresses for all structural steel ele-

ments and their connections subjected to test loading
without wind or earthquake shall be increased by 20 %
for this condition.

The allowable stresses for anchor bolts, supporting
spheres and vertical vessels shall not be increased for
wind or earthquake loads.
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7 EFLECTIONS

All supporting members shall be checked for deflec-
tions, produced by the design loads as stated below,
except as noted otherwise in codes, specifications or
on design drawings.

Maximum allowable deflections in fraction of the span:

roof purlins 1/ 200
beams and girders 1/ 300
cantilevers 1/ 500
crane beams 1/ 1,000

The allowable deflections may be further reduced to
limit cracking of plastered ceilings, partitions,
vibration or ponding effects, etc.
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8 RAINFALL

Plant drainage systems (other than catch basins and
sewers within the process areas) shall be designed for
flood with a recurrance interval of one year. The
design intensity shall be based on the appropriate time

of concentration.
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9 PLANT PAVING

9.1 The following materials and thicknesses shall be used
where paving is required:

- 20 cm concrete ~ process liguid spills; truck
traffic

- 13 cm concrete - process liquid spilis; no truck
traffic

- 8 cm crushed rock with curb stones - general area
cover, except tank yards

- 10 cm concrete sidewalks, 1.5 m wide, raised 3 cnm
above adjacent finish surface and curb stones.

9.2 Paving slope: minimum 10 mm/m, maximum 40 mm/m.

DOAOO96H. DOC W

ey

91/92
93 /94



U

iS4

10. SUPPLEMENTARY REQUIREMENTS

10.1 General

10.1.1 Scope
This supplementary requirement forms a part of the Project Engineering Specification

ES-V 4.1-01 and supersede the requirements in the Project Engineering Specification

ES-V4.1.

10.2 Soil beanng capacity
Soil bearing capacity shall be confirmed in accordance with the soil investigation report

by the Contractor.
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