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ven LP Bas Reciprocating Compressar for Nashpa Pla

. _:OGDCL rntends 'to procure 01 No Gas engme drlven reclprocat;ng compressor (complete::'_; o

o package) The packaged unrt shall conslst of reclprocatlng compressor coupled W|th gasfj’::" '

' engrne w1th aII auxrllary equrpment mcludlng f n-fan coo[er(s) control panels rnotor control f' S

,Processmg P!ant Karak KPK The reclprocatlng compressor unlt wrll be |nsta|led at the. R

fP{ant to serve as a backup for exrstmg stabrhzer overhead compressor for iow pressure

: :gases Thrs document covers terms of reference for the supply & serwces and desrgn o
'_'__requrrement&specrt”catlons ' '

.1._;'_2._..Bidder.QHalifiCation:._'.__i_f._ TR S B e S N

21 The bidder should be authorlzed dealerlrepresentatlve of the OEM of the quoted
~engines and compressor (in case if the b]dder itself i is the Packager) In case the

' -‘_bidder is other than the Packager then authority Ietter from the Packager fo be
furnished by the bldder _

. 2.2.The Packager of the oﬁered compression unit must be an authorized representative
B 'of the OEMSs of both the Reciprocating Compressor and the Prime mover {engine)

- for packaging. Authority letters from the OEMs of the engrne and compressor.__ L

*confirming the same to be provided with the bid.

; 2._3.. The OEMs or thelr Authorized Partner / Distributor / Dealer should have establlshed

“dedicated workshop facilities {both for parts & services) within Pakistan for after sales

service for offered brands of engine and compressor. These facilities should be

capable to provide spare parts and services for Top End, Major Overhauling and

- troubleshooting of the offered brand of engine & compressor. Authorization letter

from the OEMs showing confirmation and verifiable contact details of existing after
sales services facilities in Pakistan to be provided in the bid. '

2.4. The bidder / packager must have undertaken projects for supply of at least 05 nos.

of such type of compression packages mtematronally or in Pakistan. Verifiable list to
be provided in the bid.

2.5. The packager to have 10 years of experience of packaging similar compression
packages. '

2.6. The OEMSs of engine and prime mover must have at least 15 years of manufacturing
experience. Whereas the OEMs of electronics and instrumentation should be
renowned and certified manufacturers having experience of at least 15 years.

Page 3 0f 26




Bas Recipracating Campressor for Nasfipa Plan

The compressor package should be complete and must consnst of the fol[owmg components_' S *-:7 L
“atthe mlnlmum W|th|n the battery ]Imlts of the Skld(S) The bldder to conf‘rm the mcluslon of i
" each of the followmg components W|th|n the scope of supply in the technlcal b|d

B Maln equ1pment S
” "_"'31 1. Reclprocatmg Compressor ._ _
© 312 Gas driven turbocharged eng[ne S
©343, Couplmg along w1th guard / Protectlon ._ R
| _3.1;4 Skld(s) for engme and compressor

R I MR D[scharge &inter-stage’ gas air-cooler (manual adjustabte louvres preferred) S
S 3186 Start—uplcommissmnlng spare parts :
L 3.1.7. Two-year spare parts both for oompressor and engme

3.2, Compressor Iubrlcatlon_ System:
3.2.1. Oil Pump and Pre / post Lube Oif Pump
-~ 3.2.2. Oil cooler, Oil Filter, Oil Tank, tubing and piping of lubrication system
3.2.3. Compressor Crankshaft Oil Level Controller
' 3.2.4, Oil Thermostatic Valve o o _
'3.2.5. Force feed Iubnoatlon system T

3.3. Process Gas System:
3.3.1. Inlet stainer
3.3.2. Process Scrubber
(. | 3.3.3. Pulsation Bottles (at both suction and discharge)
13.3.4. Pneumatic valve (Inlet, Outlet, Blow Down and Recycle)
3.3.5. Manuali valves (Purge, iniet, outlet and bypass valves etc.)
3.3.6. Inlet Strainer Iniet and Each Pulsation Inlet
3.3.7. Process Scrubber (Each Stage Inlet)
3.3.8. Pulsation Bottles (Each Stage Inlet and Qutlet)
3.3.8. Manual Valve (Purge and [nlet Ball Valve Bypass etc.)
3.3.10. Check Valve (Outlet)
3.3.11. Relief valves (Spring Type, 1st Stage Inlet, Each Stage Outlet and 01 set of
PSV with set point of 725 psig, along with 02 isolating and bypass valves)

3.3.12. Process Gas Piping (on skid piping only)

3.3.13. Pressure transmitter for discharge header
3.3.14. Flange and Fitting
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upply, nstalaion and Commi ng Assistance of [ias Engine Driven LP.Gas Recipracating Campressor for Nashpa Pla

3_.4 Compressor ﬂow control system

341 Varlable Volume Pockets on all compressor cyllnders N

'3,5. CompressorIEnglne Skld(s)

3 5 ’[ Plpzng of vents I draln to the edge of sk;ds
V3. 5. 2 Earthmg bosses (02 nos at least) per skld _ :
3, 5 3 Vlbracon or slmllar arrangement for allgnment of the engine

. 36 Gas Engme Coollng System

B, S 3 6.1. Jacket and Aux Water Cooler (Air Cooler IVlotor Dnven) >
(( SR 3. 6.2. Expansron Tank (Each for Jacket Water and Aux. Water equped with Ievel |
- swﬁch and level gauge.)

3 8. 3 ‘Manual Butterfiy Valve

3 6.4, Plplng, Flange and Flttings (On—skld only) -

3.7. Gas Englne Lubncatlon System:

3.7.1 Main Lube Pump Driven by Gas Engme
. .3.7.2. Pre/Post Lubncatlon System
3.7.3. OilFilter(s) |
3.7.4, Gas Engine Crankshaft Oil Level Controlier
3.7.5. Oil Thermostatic Valve
37.6. Oil Tube and Pipe

L i - 3.7.7. Lube oil cooler (OEM recommended lube oil cooler which should be available

as a standard part for the Engine model to be supplied).
3.7.8. First Filling Qil

3.8.  AirIntake, Exhaust System and Fuel Gas System:
3.8.1. Ar Filter |
3.8.2. Air Intake Pipe
3.8.3. Exhaust Silencer (spark arresting)
3.8.4. Exhaust piping and expansion joint(s) as per manufacturing standards (the

expansion joint should be OEM a standard part of OEM of the engine)
- 3.8.5. Catalytic Converter

3.8.6. Exhaust Pipe Carbon Steel

3.8.7. Turbocharger(s)
Page 5 of 26 &



_upqu_.;_lnstal'la_t_l_l;_m_'ﬁlld_ﬁnmmisslu'nlng’_'A$slstant:g._bf.-G_as' Engine Driven LP Res Reciprocating Compressor for Nashpa Pla

Pressure F gulatlng Valve :
3 8 12 Fuel Gas Solenotd Valve o

o 3 8 13 Fuel Gas Plpe (W|thln the Package/Skld Edge) . |

' ".'3.9,' B Gas Engme S_tart System

3 9 1 Pneumahc startmg motor
3. 9.2 Inlet Ball Valve '

.o 3 p|pe Scope :. : e e e Rt ‘ i,

© 341 0.1 Englne Electroruc Control Unit (ECU) / ESIVI (Should be recommended from

the OEM of the Englne and aiso should be a standard part of the OEM cf the
model of the engine to be supplled) o

3.10.2. Speed governing system as per ISO 3046-4: 2009
3.10.3. Fire and gas de_tectlo_n system for complete package _

3.10.4. Machine protection system with complete scope as per API 670, 5% Edition.

Bentley Nevada or equivalent make with same input and cutput ports as of_ o o,

: Bentley Nevada ‘The system should be linked to Iocal
- 3.10.5. Instrumentat:cn wiring, cable trays (on-skid) _ ‘

3.10.6. Local instruments (for pressure, temperature, flow and level)

3.10.7. Unit Control Panel programmable PLC (on-skid) with HMi (HMI screen to be
panel mounted, at least 19 inches) and must meet Hazardous Area
Classification (provided in Section 6.4 and NEMA rating for outdoor
installation o - :

3.10.8. MCC for package motors, heaters, pumps _

3.10.9. 1 x Laptop for configuration of PLC/HMI

3.10.10. Provision of 3™ party communication system to the Process Control Room of

the Plant (compatible with Honeywell-Experion PKS R431;3, DCS Cdntroller
C300 (Series C form), which is installed at Nashpa Plant)

3.10.11. Bidder to confirm thatthe quoted mode! of instruments will have spare parts
support in market for further 10 years after receipt of material to OGDCL.

3.11.  Painting and finishing:

3.10.12. Proper painting and finishing of the complete compressor package as per .-

applicable industrial standards.

Page 6 of 26 &
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upply, Installtion and Commissioning Assistance of Gas Engine Driver LP Gas Recipracating Compressor for Nashpa Pla

'-1':_3_ _12 Canopy I Enclosure for Engme & Compressor S G e
3 10 13 Complete canopy I enclosure for the engme and compressor 1ncorporat|ng':j S

;_the acousﬂc, thermal \nbrat!on health and safety and malntalnablhty
con51deratlons in deslgn ROt N

31014 Proper Ilghtlng and ventllatlon wnthin the canopylenclosure : ‘ o SRR
-5-__:-3-.1'0,15_' Overhead crane wnth suﬁ” clent ]tftlng capamty and 2 ax15 movement for 'g:' '
: : malntenance ]ObS should be 1nstalled wnthln the canopy of package .

e 3 13 Cables I Cable Accessones e e e

_ 23 10 16.. Al Power communlcatlon and control cables :
" e 3.10.17. AII Cable glands shrouds lugs ;unct:on boxes :

3.14. Installatlon materlal : :

- “3.10.18. Groutmg matenal (chemlcalsl 1'" llers/f breslboltlng etc)
3.10.19. Earthing matenal o - '

' 3.10.20. Materlal forconstructlon offoundatlons
3.10.21. Shims for Ievellmglallgnment | '

._.4_Q...D.e_s.igning_of_tthp__c'ompresSion__p'ac]kage:'.'.__.__._ R

ks Complete designing of the package is in the scope ofthe bidder / supplier as per requirements
specified in the proceeding sections including but not limited to:

4.1.  Sizing and selection of all major and minor components and piping
( N 4.2. Design of all pressure vessels and air cooler , |
o ' 4.3, Acoustic / vibration & Mechanical study per AP| 618 design approach 3 (M2-M5)
4.4. Torsional and pulsation Analysis |
4.5, Enclosures incl. explosion relief opening in roof

4.6. Complete cooling, lube oil and |ubrication system, mcludlng monitoring system
for compressor lubrication

4.7, Venting systems

4.8. Control system design including ESD system-
4.9._ Control panel

4.10. Electrical system design, including single line diagrams, wiring and cabling plans

Page 7 of 26 ?% \\J\/



upply. Installation and Cammissioning Assistance of Bas Eng Driven LP-Bas Recipracating Compressor for Nashpa Plar

B HAZO_P":__tudy meetlngs _'a per sectlon_? of thls d"' ument

5 1 The overall contro] monltorlng and alarm of compressor shall be done by dedlcated"": S
T -:_;-SIL—B rated PLC based control systern all the compressor data along Wlth fire and o
" gas teakage detect|on data shall be transmltted to new Engmeenng Workstatlons B a
B __';:__::_:_'(EWS) and Operatlon Workstatlons (OWS) consrdered dellcately for new LP
=y compressor tor monttorrng and contro[llng Englneermg and operatlng workstatlons .
shall be p!aced in the plant control room The package PLC shall aIso be pro\nded‘ L
IW|th control panel mounted HMIIMMI for monltormg and controlllng from the field. B

__:’5.'2.'The package PLC shaII perform package process control and monltonng lnctudlng
" process controllmg, process. shutdowns and emergency shutdowns due fo the fi ire .

_‘-detectlon in accordance wuth the pr0ject Cause & effect Matrix and other relevant
' documents '

o 53 New Lp compressor package PLC shall communlcate W|th compressor engrneerlng
o and operatmg workstatlons over dual redundant Ethernet I Fibre-optic
corn_munrcat_lon link. - | |

5.4. The system shall be designed such that it can display all required process variables
_ k n - and functions on the operator workstations, Graphic displays will mimic the physical
| equipment on multiple, easily accessible displays. The ability-to control process set

points and equipment start/stop functions will be provided to the operator at the
Operator Workstations.

5.5. The system will notify the operator audibly and visually of any abnormal condition in
the process. The alarms will be logged on the alarm printer, communicated to the
operator by on screen drsplay, and archlved in the system for future retneval The

5.8. The Engineering Workstation (EWS) -shall be a programming and engineering

computer station and it W|II be pOSSlblE for experlenced engineering technician to

Page 8 of 26 \}\}/



the t" eld Access for so_ [
unauthonzed access i LR

- _w;‘5~'i5 7~---Software changes mvolvrng control Ioglc and set potnt changes WIH have dn‘ferent .' T

'_ means of access or multlple Ievel password protectlon schemes The system wrli ;_j .
provude documentatlon of software in a user—fnendly format based on operatlng t" eld S

personne] vrewpomt

B '_'3"25 8. AII Englne 7 Compressor parameters aotlve / hlstory trend "for approx 01 month” to_'_ -

be prowded on Loca[ Pane HMI as well as operator workstatlcns in CCR “for approx o

- 08 months"

4 5 9. Engine Reset optlons must be cont“gured on Looal HMI and Operator Workstatlons .
in CCR. o '

-5.10. Redundant Ethernet! commumcatlon Ilnks should establrsh between PLC and
 “Local HMI installed in ucp

: '_5._11. . Instrumentation l Equipment installed in hazardous areas shalll be protected .

by surtable method" according ta the area classification. Al eqmpment shall be:

- swteble to area classn‘" cat|on Zone—2 Gas Group TATS3.

512, Al packageffield instrumentation including transmitters, switches, /P
transducers, valves, fire detectors, gas detectors, manual call points and sounder /

beacon shall lnterfaoe dlrectly W|th each package PLC Prooess monltorlng, shutdown
and controlling.

5.13. New LP compressor package shall internally employ a Fire and Gas detectors
for fire and gas leakage detection.

5.14. The package PLC shall also be responsible to shut down the compressor on
any major upset within the unit or on command from plant ESD system, The package
PLC shall also be hardwire interfaced with existing Plant ESD System for Shutdown
signals to / from plant existing Safety system in accordance with the overal| hierarchy -
of existing shutdown levels used, numbered ESD-1 to ESD-4 as listed below:

514.1. ESD-1: Emergency Shutdown (Fire & Major Gas Leak)
5.14.2. ESD-2: Process Shutdown

Page9of26 @ \3\)\‘/



password protectlon Shutdown bypass (MO$) shall be cont” gured for each of the.'_ LU

".'5._1’_6. -_-Li;t_qf-_mete;s ah_d_;Alar'ms_;'e_qgiféa;'j_ S

variables that causes a shutdown sequence to start or for malntenance callbratlon A

etc under password protectlon TR

-~ B#|Tag#

. '__I.Je.écri:p't_ib'ﬁ”_ S

Range |  Unit

e

; _Remérks_ e

. PT-2234 Sucnonpressure -

VTA | psig

LT-2210 . -

Suction KOD Level

LSHH-212

| Suction KOD Level

sfe[m]=]

|-LSLL-2213

Suction KOD Level

< N|ESD-3
- - Y ESD-4

TT-2229

‘Suction

Temperature

VIA | F

| PT-2235 -

Discharge -
Pressure

VTA

. ._ﬁ_zzgg

Discharge =
Temperature

PSLL-2203

Discharge
Pressure

| ESD-3

PSHH-

2204

Discharge
Pressure

| ESD-3.

| Ty 110

VSHH-
223x

Fan Vibration

VTA

ESD-4

11

TT-2203

Discharge
Temperature

ESD-3

12

TT-2231

Discharge
Temperature

VTA F

13

LT-2211

Discharge KOD
Level

VTA %

14

LSLE-2214

Discharge KOD
Level

| ESD-4

15

LT-2212

Discharge KOD
Level

VTA %

16

LSHH-2213

Discharge KOD
Level

ESD-3

17

LSLL-2215

Discharge KOD
|evel

ESD-4

18

PT-2236

Discharge
Pressure

VTA psig

Page 10 of 26




# | Tag#

el

3';GD-22503

g ESD-3-_

20

GD-22504

”;G_és_bét_éé_ﬁc';n' i

g "ESD-3- |
2002

FD'22503 """"""

':f'lﬁi:r_é---E)_et'é.étibh:fl:_'. e

o ;“'Esnzam...; |
i (100N)--- .-

|22

FD-22504

3';Flre Detec’non Ent

”(1 UON) L

2

UsD-2202

EI:ESD S;gna! from
1 DCS - .

|24

FT-2203

':Gas Fiow

| MMSCFD. |-

e

LS1-2216

‘-,Compressor Oll S sl

|28

LSL-2217

Engine Ol Supply_
Tank Level .

27

Engine Crankcase

|-Oil-Level--

28

LSL-2219

'Compressor

Crankcase O|I '
Level.

|20

TSHH-
2204

Compressor Lube
Oil Temperature

30

TSHH-

19908

.Compressor Lube | o
Oll '-T-emperature T Tt ST

PT-2237

Compressor Lube
Oil Pressure

CVTA | bsig

32

PT-2238

Engine Qil Filter
Inlet Pressure

VTA | psig |

33

PT-2239

Engine Oil Filter
Outlet Pressure

VTA | psig

34

LSL-2220

Auxiliary Water
Surge Tank Level

RN T N -

35

LSL-2221

Jacket Water
Surge Tank Level

2| 2l | Al | Al | <

<

36

TSHH-
2206

Auxiliary Water
Temperature

ESD-3
(VTA) -

37

TSHH-
2207

Jacket Water
Temperature

ESD-3

38

PT-2240

Jacket Water
Pressure

VTA psig

(VTA)

39

PT-2241

Fuel Gas Pressure

VTA psig

40

FT-2204

Fuel Gas Flow

VTA VTA

41

TT-2232

Compressor
Bearing
Temperature #2

VTA F

ESD-3
(VTA)
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Tag# ‘V.Desc ptlon

a2

-11:2233j"

_'Compressor
-|:Bearing -
i 'Temperature #2

|y lesos |

|43

SE—2202 i

: Englne -Speed

- l4g

“

_VT-2203' N

Compressor

.| Vibration

a5

'.;VT_'?ZQ‘?

'_'Englne :Vlbratlon >

 mmisec. |

FS2202 | Digital NO _F_low

Tlmer

Fan \/ibra'fioh' RS [P

48

‘madel)

| {Nos, as

per.engine .

Exhaust
Temperatu re .

| _Engme Cy||nder &;-. e
S| VTAL

ESD-3
v vray

(Nos. as
| per engine.
~| model)

TT-22xx

_Englne Ma;n

Bearing

‘Temperature .

viA

N .-'ES.DFS |
(VTA) -

50

|Esm

1 Al
Alarms-

| 51

PT-2242

‘Discharge Header
_'_Pressure N

- VTA

.- psig . '

,\/

- ‘Note: VTA: Vendorto advise (Vendor rhay recommend as pér OEM Standard)

5.17.

- Standard)

List of Control & Shutdown Valves: (vendor may recommend as per OEIVI

S#

Tag #

| Description -

Act_ibn

Fail Type |

ESDV

Inlet Suction Shutdown Valve

On/Off

FC

LCV

Suction KOD Level Control Valve

On/Off

FC

SDhv

Suction KOD Lével Shutdown Valve

On/Off

FC

LCV

Valve

Discharge KOD Water Leve! Control

On/Off

FC

SDV

Discharge KOD Water |evel
Shutdown Valve

OnfOff

FC

LCV

Valve

Discharge KOD Qil Level Control

Control

FC

‘Sbv

Valve

Discharge KOD Qil Level Shutdown

On/Off

FC

Page 12 of 26
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Supply, Installation and Commissioning Assistance of Gas Engine Driven LP Bas Reciprocating Compressor for Nashpa Plant

8 PCV Discharge Pressure Contro! Valve Control FO
g BDV Depressurization Valve On/Off FO
10 ESDV Gas Outlet Shutdown Valve On/Off FC
5.18. Process flow diagram and Piping & Instrumentation diagram:

Proposed P&ID and PFD provided at the end of this document.

6. Other requirements:

6.1. Mechanical Design:

6.1.1. The compressor package with all auxiliary equipment to be designed for
continuous duty / operation.

6.1.2. Engine and compressor with all auxiliary equipment to be brand new.
Packager to provide certificates from the OEM bearing the serial numbers of the
equipment and confirming that the engine is brand new.

6.1.3. Engine should be able to meet the rated power of the compressor with de-
rating due to site conditions

6.1.4. All the engine components and auxiliaries must be OEM recommended and
should be available as a standard part of the OEM of the engine.

6.1.5. Provision of sockets on the cylinders of the compressor for PV-analysis /
condition monitoring. |

6.1.6. The specifications of the engine should be declared in accordance with ISO
15550 and 1SO 3046-1.(internationally recognised standard)

6.1.7. The layout of the compressor package including that of on-skid piping and
cable trays should be such that there is ease of maintainability to carry out all
the maintenance activities on the engine & compressor, without removal of any
piping or auxiliary equipment.

6.1.8. Carbon steel vessels and internals shall have 3mm corrosion allowance
applied to all pressure retaining parts and all surfaces of non-removable
internals exposed to the process fluid. Removable internals shall have half the
specified corrosion allowance on all surfaces exposed to process fluid.

6.1.9. Minimum wall thicknesses of carbon steel and low alloy nozzle necks,

including corrosion allowance, should be as per piping code requirement.

Page 13 of 26 ' \\}/\
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Supply. Installation and Commissianing Assistance of Gas Engine Drives LP Bas Reciprocating Gempressor for Nashpa Plant ;

6.1.10. Skirts shall be designed for load conditions, but shall not be less than 6mm
wall thickness. Minimum thickness of internal carbon steel attachments shall not
be less than 6mm excluding corrosion allowance.

8.1.11. No corrosion allowance is required on stainless steel materials or materials
protected by stainless steel.

8.1.12. All vessels, vertical or horizontal, shall be furnished with a minimum of two

lifting lugs, which shall be designed for a load equal to two times the shipping
weight.

6.2. Electrical Design:

6.2.1.  All motors to be supplied with the package to have standardized frame sizes
conforming to NEMA.

6.2.2. Motors having power of 15 to 37 kW must have DOL starter
6.2.3. Motors having power between 37 kW and 100 kW to have star / delta
6.2.4. Any motor having power above 100 kW should have soft starter

6.3. Instrumentation and Control System:

6.3.1. All field instrumentation to be supplied to have SIL-3 certification.

8.3.2. The control system shall comprise of on-skid stand-alone cabinets having the
following:

6.3.2.1. Redundant PLC controllers

6.3.2.2.  Analogue, Digital input / output modules (as per I/O requirements)

6.3.2.3. Redundant communication equipment and cables

6.3.2.4. Redundant power supply unit

6.3.2.5. Input/ Cutput Marshalling

6.3.26. Redundant Modbus communication of compressor parameters with
existing Plant DC3

8.3.2.7. /O modules quantity to have 20% additional spare capacity after
complete utilization for future expansion

6.3.2.8. Analogue IO modules shall be selected for 24 V DC 4-20 mA loop
powered signal instruments.

6.3.29. Digital modules shall be selected for 24 V DC input / output dry
contacts. However, isolation relays shall be provided between digital 1/O

modules and end devices.

6.3.2.10. Vibration / Machine protection system should be provided with
package.

6.3.2.11. Battery operated instruments should not be provided.
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6.4. HSEQ Requirements:
6.4.1. The package should be designed for being installed in Hazardous Area
Classification of Zone-02, temperature class T3,
6.4.2. The emissions of the engine / package should comply with National
Environmental Quality Standards of EPA, Pakistan. Bidder to provide emission

levels of the package for NOx, SOx and CO in mg/Nm? measured as per ASTM-
DB522. (internationally recognised standard)
6.4.3. The built of the engine should comply with all the relevant NPFA Standard(s)

and other safety standards.

6.5. System Software:

6.5.1.  All the software associated with the equipment {for controls, HMI etc.) should
be supplied as licensed.

6.5.2. Backup / installation media of all software to be provided
6.6. Electrical Cables:

All electrical / power supply cables to be provided by the bidder / supplier to have a length
of 300 meters.

6.7. Instrumentation Cables:

The minimum requirement of instrumentation cables is provided in the following table. Bidder

/ supplier to follow similar specifications and length for provision of any other control cable for
any other purpose not listed below:

Cable
Cable |Gland  [c2Pl€
S.No.|Signal Name Cable Description ) Length
Type |required at (meters)
CCR panel
Flame Retardant (2P x
Communication | 1.5mm?2) Individual & Overall
1 Signal A Screen, Sunlight resistant, NIS M25 550
SWA
Flame Retardant (2P x
Communication | 1.5mm?), Individual & QOverall
2 Signal B Screen, Sunlight resistant, NIS M25 550
SWA
DCS Signals Flame Retardant (10C x 1.5
3 [(Run, Stop etc) 5| mm?), Overall Screen, NIS M20 550
signals Sunlight resistant, SWA
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nal . ‘

I(ESSEI?EtSIQna s Fire Resistant (3Px2.5mm2),

4 y Overall Screen, Sunlight NIS Mz25 550
Shutdown)

3 Signals resistant ,SWA

6.8. Security clearance of expatriate experts (if any):

The security clearance of any foreign installation / commissioning experts to be
deputed on the project is in the scope of the bidder / supplier. Bidder / supplier shall
take the time required for security clearance into consideration for timely execution

of the project. Also all mobilization / demobilization and travelling costs is in bidder
scope.

7. Progress review, HAZOP Study & Design Review:

7.1. Within four (04) weeks (approx.) of after signing of contract / purchase order, the
bidder / supplier is required to provide schedule of design, manufacture, delivery and
commissioning program. The schedule shall indicate the time table of the activities
including, manufacturing stages, assembly, testing and delivery of the equipment and
commissioning.

7.2. The Manufacturer / Packager is required to submit the fabrication specifications and
drawings for approval and schedule of design review and HAZOP meetings as soon
as possible after establishment of LC.

7.3. The fabrication/manufacturing work shall commence only after finalization of
design, drawings / specifications. The Manufacturer / Packager shall also submit
bi-monthly progress reports indicating the manufacturing status.

7.4. The supplier / bidder is required to perform HAZOP Study of the plant during the
design phase of the package.

7.5. The HAZOP Study shall be reviewed by 06 Nos (approx.) of OGDCL proifessionals
consisting of Plant Operations, Mechanical, Electrical, Instrumentation and HSEQ

Engineers. Bidder to arrange the HAZOP meetings at a suitable venue within
Pakistan at its own cost.

7.6. Design review meetings shall follow the HAZOP Study which are also to be arranged

by the bidder/ supplier at its own cost till the finalization of the design and its approval

by OGDCL.
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8. Installation of the package:

The bidder / supplier is required to provide the installation services as per following scheme
of main installation works.

8.1. Construction of foundation(s):

8.1.1. The construction of foundations/grouting for all skid mounted equipment is
completely in the scope of bidder, including the material and labour. The scope
may be executed by any 3" party local contractor authorized by the bidder. The
local contractor for foundation construction should be well competent for such

jobs. Foundation jobs may be started at OGDCL site prior to receipt of package
to avoid delay.

8.1.2. The supplier / bidder to utilize the information provided in the soil test report
attached with this document for the design of the foundations of the skids.

8.1.3. The design of the skids.

8.2. Placement of skids on foundations:

8.2.1. The placement of the skids shall be supervised by the bidder / supplier.

8.2.2. Shims / any other material to be used in placement to be arranged by the
supplier.

8.2.3. The cranes along with operators, lifting material (cables, shackles, slings etc.)
is in bidder scope. OGDCL crane (max 35 ton) /fork lifter (05 ton) may assist in
case of availability in necessary situation. Supplier / bidder to provide the

complete requirement of the lifting equipment along with rigging study for each
of the skids.

8.3. Levelling & Grouting of the skids: Levelling and grouting of the skids to be
completely carried out by the supplier / bidder / any authorised 3" party firm

hired by the bidder. The grouting material is alsc in the scope of the bidder /
supplier.

8.4. Alignment: Alignment of the compressor with the prime mover (engine) and with
gas cooler (if designed to be coupled with the prime mover) is also the
responsibility of the bidder / supplier. The tools required for the alignment job
shall also be arranged by the bidder / supplier.

8.5. Off-Skid Piping: All off-skid piping material as well as services for connection

of the compression package with the tie-in points of the plant, shall be arranged
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by OGDCL. Bidder / suppiier to provide 3-axis orientation of all tie-in connections

of the compression package after the finalisation of design in the form of
isometrics / design.

8.6. Cable laying and termination:

8.6.1. Off-skid cable laying shall be performed by OGDCL, while cable termination
and all other pre-commissioning activities pertaining to cabling shall be carried

out by the bidder / supplier or any 3™ party firm authorized by the bidder.

8.6.2. Cables, cable glands, shrouds, junction boxes, lugs and all accessories
related to cabling is included in the scope of bidder.

8.7. Earthing:

Complete earthing of the skid(s) of the compressor package is also in the scope
of the bidder / supplier

8.8. Installation, programming, testing and commissioning of Unit Control Panel:

The installation, programming, testing and commissioning of on-skid Unit
Control Panel (with HMI) and its communication existing Plant DCS is in the
scope of the bidder / supplier or any 3" party firm authorized by the bidder.

8.9. Other installation / pre-commissioning jobs:

Instailation / pre-commissioning works other than described in section 8.1t0 8.8

are completely in the scope of the bidder along with complete resources /
material.

9. OGDCL's Responsibilities:

9.1. OGDCL shall provide boarding, lodging and basic first aid cover to the Mechanical
and E&l installation supervision and commissioning assistance experts of the bidder
/ supplier, up to a maximum of 06 persons at a single time. These facilities shall be
standard as provided to any staff of OGDCL at Nashpa Site. OGDCL may facilitate
the arrangement of any additional requirement regarding these facilities conveyed at
the time of arrival of the experts of the supplier / bidder.

9.2. OGDCL to arrange and install off-skid piping and pipe fittings from the tie-in points of
the plant to the compressor package, excluding pressure transmitter (PT-2242) at
discharge header and PSV with isolating valves (as per section 3.3.11).

9.3. OGDCL shall only provide space within the premises of the plant for encampment /
living to any 39 party sub-contracting firm hired by the bidder. Electricity may be
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provided by OGDCL with in plant premises however other facility of caravan like
water, dining, living / office caravans etc. for the excess manpower to be arranged
by the bidder / sub-contracting firm hired by the bidder / supplier.

9.4. OGDCL may provide its manpower (consisting of plant operations, mechanical,
electrical and instrumentation engineers, technicians and other supporting staff) for
the commissioning of the compressor package which will work under the supervision
of experts deputed by the bidder / supplier for the installation and commissioning
assistance. The manpower shall facilitate the experts of the bidder / supplier in the
pre-commissioning and commissioning activities, however the manpower shall
perform work only within its area of expertise (operations and maintenance of oil and

gas plant / equipment) and shall not performed jobs that are defined completely in
the scope of the bidder as per preceding section.

8.5. OGDCL may arrange 3“ party pre shipment inspection at its own cost.

10. Compliance with OGDCL'’s HSE Policy:

10.1. While at site the workforce deputed by the bidder / supplier, including that
belonging to any 3 Party services firm hired by the bidder / supplier, must strictly
comply by OGDCL's HSE Policy and Guidelines and contractor HSEQ manual.

10.2. OGDCL's Integrated HSE Management System along with basic safety
guidelines are briefly described in the document “HSE Pledge Handbook - for

Contractors & Service Companies”, which may be issued to the workforce of the
supplier / bidder on request.

10.3. The bidder / supplier shall provide personal protective equipment (PPEs) and
covid 19 related material to all its workforce, including that of any 3" party firm hired
by the bidder to provide services.

10.4. The bidder to follow OGDCL's work permit system at site for all the pre-
commissioning / commissioning activities.

11. Factory Acceptance Test (FAT):

111, FAT of the complete package to be carried out either at the premises of the
OEM or the Packager.

11.2. The bidder / supplier to submit “inspection and testing procedure” for the
package to OGDCL for the FAT 02 month before the equipment is ready for the test.
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11.3. The Inspection and Testing Procedure for FAT shall cover the following as a
minimum:
11.3.1. Assembling sequence, including inspection and testing.

11.3.2. Proposed check of system architecture against approved for construction
documents

11.3.3. Proposed physical inspection of equipment
11.3.4. Proposed functional test of Control System
11.3.5. Proposed check of documentation

11.4. The FAT shall include, but not be limited to the following:

11.4.1. Simulation and observation of all included inputs / cutputs to confirm operation
of Control System. in accordance with the P&I1Ds, Control Philosophy, Cause &
Effect matrices, Logic Diagrams and 1/0O Schedule.

11.4.2. Confirmation of correct functions of all communication links.

11.4.3. Confirmation of availability of all specified screen functions and Operator

11.4.4. Interface functions, including a proof test of automatic switchover to the
redundant workstation upon failure of one workstation.

11.4.5. Verification / Confirmation of correct functions of all communication links and
protocols.

11.4.6. FAT shall also include 6 hours scak test, graphics & data hase verification,
logic / cause & effect verification.

11.5. FAT shall be conducted at manufacturer's work place where the system has
been assembled & similar Control System have been tested so far and should have
all necessary infrastructure, latest equipment, spare parts and expert human
resources readily available,

11.6. The Factory Acceptance Test shall be witnessed by 2 nos. OGDCL Engineers.
The boarding / lodging and the travel cost/tickets of the OGDCL engineers to be
borne by the bidder / supplier. Any relevant document required (like invitation letter
etc) for visa processing to be provided by bidder.

12. Commissioning:

12.1. The Supplier shall carryout all commissioning warks.
12.2. The supplier shall be responsible for supplying all necessary testing
equipment, tools and the like for successful start-up and commissioning. Allowance

shall be made for full testing of all aspects for the control system during
commissioning.
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12.3. Commissioning of the control system will take place in conjunction with the
commissioning of the package skid instrumentation involving the OGDCL's

Operations and Maintenance Sections at the field, which shall ulitimately take over
the operation of plants.

13. Site Acceptance Test (SAT)

13.1. The site acceptance test shall be performed after compiletion of all jobs

pertaining to installation & commissioning of the compressor package at site.
13.2. The test should cover complete loop testing of all inputs and outputs.

13.3. The SAT should also cover performance testing of the machine for 72 hrs at
the peak load within the operating range of the compressor. The test shall be

considered successful after the unit runs for 72 hrs continuously without any
interruption.

14. Performance Guarantee

14.1. The performance of Gas Engine Driven Reciprocating Compressor Package
shall be guaranteed for the site conditions and performance (operating) Parameters
/ requirements given in Scope & Specifications. The guarantee shall be valid for a
period of twelve 12 months from date of Site Acceptance Test or 18 months after

receipt of complete material, whichever compietes earlier.

14,2, If Gas Engine Driven Reciprocating Compressor Package do not meet the
specified guaranteed performance parameters / requirements during the above
mentioned operating period (despite remedial actions i.e. repairs, alterations,
modification and replacement by Manufacturer) during a period of three (03) months.

Bidder to depute its manpower for installation commissioning without any delay after
receipt of package at OGDCL site.

15. Delivery period of the project:

15.1. The shipment of the complete package shall take place 10 months from the
establishment of L/c.

15.2, The period for installation & commissioning shall start from the notice given by
OGDCL after successful inspection and reciept of the complete package to the site.

The installation/commissioning of the package shall be completed within 04 months
after the delivery of the compressor at site.

/
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16. Documentation required:

16.1. Operation & Maintenance manuals for quoted compressor, engine and all
auxiliary equipment

16.2. P&ID of the package showing limit of supply

16.3. MTCs of piping and vessels

16.4. Data sheets of all instrumentation

16.5. Detailed as built drawings of fin fan coolers, fin-fan cooler bundle and pressure
vessels

16.6. Performance curves / performance data in case of all scenarios (low and high

suction and discharge pressures.

16.7. Make/model for engine, compressor and other electrical and instrumentation

parts to be mentioned in technical bid. Any material having Indian origin is not
acceptable.

17. Design parameters:

The package must satisfy the complete ranges of parameter given below:

Sr. Parameter Values / ranges

1. Suction Pressure (psig) 50 to 100

2. Suction Temperature (deg. F) 80 to 150

3. Final Discharge Pressure (psig) 500 to 650

4, Max Discharge Temperature (deg. F) | 115

5. Flow capacity (MMSCFD) (min) 5 (Five)

B. Gas Composition and properties Provided at 17.1

7. Fuel Gas Composition Provided at 17.2

8. Ambient Temperature Min 35 deg F and Max 122 deg F
9. Elevation 2700 ft. above sea level

Note: The compressor model to be selected / designed to guarantee a flow of 5 MMSCFD of

the gas within complete ranges of suction and discharge temperature and pressure.

17.1. Gas Analysis report for the Process Gas:
Sr.# Components Mole %
1. Methane Cq 63.753
2. Ethane C; 0.000
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3. Propane Cs 20.115
4. I-Butane nC4 3.174
5. N-Butane iCy 4.968
6. [-Pentane iCs 1.337
7. N-Pentane iCs 1.134
8. Hexane Plus Cg+ 1.729
9. Carbon Dioxide Co2 3.077
10. Nitrogen Nz 0.713
11. Hydrogen Sulphide H2S -

12. Specific Gravity 0.9936
13. Calorific Value (BTU/t) 1617.91
14. Temperature (F) 104
15. Sample pressure {Psi) 72

Note: Sample dated 22-Jun-2019. Sample point: Overhead Compressor Inlet. Sampling
performed by in-house laboratory at Nashpa Plant.

17.2. Fuel Gas Specifications:

Sr.# Components Mole %
1. Methane C, 89.414
2. Ethane C: 7.710
3. Propane C; 0.324
4, [-Butane nC, 0.002
5. N-Butane iC,4 0.002
B. I-Pentane iCs -

7. N-Pentane iCs -

8. HMexane nCe 0.009
9. Carbon Dioxide Coz 1.697
10. Nitrogen N2 0.842
11. Hydrogen Sulphide H28 -
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12. Specific Gravity 0.615

13. Calorific Value (BTU/ft) 1051.6

18. Applicable standards:

No. | item Applicable standard(s)

1. Compressor API 618, API111P, 1SO 13631

2, Coupling AP1 671

3. Pressure Vessel ASME VI, |

4, Process Piping ASME B31.3

5. Flange ASME B16.5

8. Heat Exchanger AP| 661

7. Electrical Component IEC 60079

8. Engine rating / other specs ISO 15550 & 1SO 3046-1

9. Exhaust emissions levels NEQS of EPA, Pakistan

10, Noise emissions (for electric rotary EC 60034.9
equipment)

11, Measurement of exhaust emissions ASTM-DB522

12. | Machine protection system API 670, 5" Edition

13. | Control Valve Sizing ANSI/ISA-75.01.01

14. | Process Piping ASME B 31.3

15. | Flanges & bolts ASME B16.5

19. Units of measurement:

The following units shall be used in all documents, instrumentation supplied on or with the
package and information engraved on the equipment name / rating plates.

Description Unit
Temperature F
Pressure (gauge) psig
Pressure (absolute) psia
Mass b
Volume it
Length ft
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Alternate Length

in

Liquid Relative Density
Liquid Absolute Density
Vapour Flowing Density

spgrTF/60F
AP!and Ib/gal @ 60 F
Ib/ft?

Flowing Quantities

Mass Ib/h
Vapour MMSCFD
Liquid US gpm
Standard Quantities
Vapour 10° std ft*day at 60 F and 14.65 psia
Liquid bpd at 60 F
Enthalpy Btu/lb
Heat Rate mm Btu/h
Electrical Power KW
Electric voltage Volts

Compression power

Horsepower (HP, kW)

Time Seconds, hours, days

Viscosity cP

Concrete density Pounds per cubic foot (pcf)
Concrete strength Pounds per square inch (Ksi)
Steel Strength Ksi

Exhaust emissions (gases) mg/Nm?

20. Format of financial bid:

The following format to be incorporated in the financial bid:

Sr. Description of equipment / services Prices in USD

A Price of the complete compressor package.

Installation supervision, commissioning, foundation, start-up
and on-site training (lump sum prices)

C Price of start-up/commissioning spares (including lube oil(s),
coolants for 15 fill and filters, strainers etc.(unpriced list to be
provided with technical bid)

D Factory acceptance test at packager/bidder works

E Price of 02 year spares for the package (individual item wise
with part numbers)

F Special Tools

Note: The bid evaluation criteria is ‘main equipment wise’, therefore the evaluation shall be
done on the basis of combined price of ‘A", ‘B’ 'C' & ‘D’ only. 02 year parts and Special Tools
will be optional and shall be ordere pletely or selectively by OGDCL.
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21. Pre-shipmentinspection

The pre-shipment inspection shall be in OGDCL’s scope. lts charges shall be borne by
OGDCL and shall be carried out by a 3" party firm hired by OGDCL. The bidder / supplier

to provide ample time within the delivery period for the pre-shipment inspection.

22. Transportation and on-delivery inspection

22.1. Manufacturer / Packager is required under the Contract to deliver the Equipment /
material on CFR Karachi Basis.

22.2. The Manufacturer / Packager shall submit to the before shipment:

22.2.1. Alist of packages which by virtue of their nature, size or weight may give rise
to difficulties in transport or handling.

22.2.2. The probable timetable of shipment in accordance with the schedule so that

deliveries are made in the most convenient order for Site Work.

22.3. After the receipt & clearance of the goods at Karachi port the packages may be
inspected in the presence of the supplier / bidder's representatives at OGDCL's Korangi
Base Store / Warehouse in West Wharf, Karachi. On acceptance of the complete
package by OGDCL, material acceptance certificate(s) shall be issued by OGDCL.

23. Payment terms:

{a) 70% against shipment through LC
(b} 10% after receipt of material and successful inspection at OGDCL store/site.
(c) 20 % After successful site acceptance test (SAT)

24. Bidding procedure

TWO STAGE, TWO ENVELOPE
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