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2.0
DESIGN BASIS
2.1 Description
Hazira plant is equipped with an integrated flare system, which connects all the flare loads from process units, cogeneration and product storage area spread across the plant. The function of flare system is to dispose off flammable gases / vapours discharged by pressure relief devices of various units by combustion. The flare network is kept continuously purged with gas injected from the dead ends spread across the complex.
ONGC, Hazira Plant intends to install a suitable compressor system for recovery of this flared gas by compressing and routing back into the system to achieve zero flaring. 
2.2
General 
I. The description, sizes, specifications, drawings furnished in this bid document for zero flaring compressor system are indicative & minimum requirements only. 

II. Contractor shall design and procure the compressor on the basis indicated in this section. On its review and approval, Contractor shall develop detailed Process Flow Diagrams (PFDs) and detailed P&I Diagrams incorporating vendors’ information.
Placed below, is the list of sizing calculations / documents / drawings which shall be submitted by Contractor, for review and approval –

· PFD & P&ID (1st submission & subsequent revisions)

· Sizing calculations / basis of equipment selection 

· Equipment List 
· Process Data Sheets for Equipments

· Process Data Sheets for Instruments

· Line List
III. Gas Composition:
Typical composition of gas from Flare Header

	Analysis Dates
	26.10.04
	02.11.04
	03.11.04
	04.11.04
	10.11.04
	11.11.04
	03.12.04
	06.12.04
	09.12.04
	23.12.04
	24.12.04
	07.01.05

	Methane
	71.48
	71.74
	71.22
	56.92
	69.74
	64.32
	67.85
	70.57
	66.41
	72.94
	72.31
	72.69

	Ethane
	5.87
	5.70
	5.53
	5.40
	5.80
	5.40
	8.45
	7.77
	6.71
	6.64
	6.68
	5.96

	Propane
	6.58
	7.00
	6.51
	19.72
	7.76
	11.66
	6.23
	6.07
	7.03
	5.73
	5.36
	6.08

	i-Butane
	0.85
	0.90
	0.88
	2.11
	1.25
	1.91
	1.01
	0.83
	0.99
	0.66
	0.64
	0.96

	n-Butane
	1.15
	1.11
	1.14
	2.76
	1.57
	2.17
	1.36
	1.18
	1.68
	0.84
	0.83
	1.13

	i-Pentane
	0.39
	0.32
	0.38
	1.03
	0.51
	0.50
	0.66
	0.67
	1.29
	0.24
	0.24
	0.19

	n-Pentane
	0.37
	0.31
	0.33
	1.04
	0.47
	0.42
	0.64
	0.59
	1.27
	0.23
	0.23
	0.16

	Hexane +
	0.27
	0.26
	0.21
	0.97
	0.33
	0.26
	0.47
	0.48
	0.11
	0.14
	0.20
	0.10

	Carbon Dioxide
	12.97
	12.53
	13.49
	9.82
	12.19
	12.64
	13.20
	11.40
	14.27
	12.37
	12.31
	12.29

	Nitrogen
	0.07
	0.13
	0.31
	0.24
	0.18
	0.71
	0.13
	0.50
	0.24
	0.20
	1.20
	0.44

	H2S 

(ppmv)
	576
	420
	582
	Not

Analyzed
	521
	508
	539
	340
	646
	100
	592
	606

	NCV Kcal/sm)
	8933.4
	8973.0
	8810.5
	11919.03
	9364.79
	9954.47
	9300.4
	9276.2
	9456.3
	8703.2
	8596.2
	8760.5

	Sp.Gr.
	0.8248
	0.8214
	0.8262
	1.0075
	0.8469
	0.9054
	0.8575
	0.8307
	0.8880
	0.7986
	0.7998
	0.8043

	Mol. Wt
	27.80
	23.70
	23.84
	29.00
	24.43
	26.10
	24.74
	23.97
	25.61
	23.05
	23.09
	23.22


Note:

· The typical composition of gas from flare header as specified above is on the dry basis. However, the gas is saturated with water and the possibility of occasional entrants or carryover of process liquid (condensate, water, TEG, MDEA etc) exists, which may come along with the natural gas from the flare header. Contractor should incorporate necessary facilities required to prevent entry of free water and process liquids in the suction of compressor. 
· The composition indicated is typical and is subject to variations in gas composition, H2S ppm & molecular weight due to different quality of gas being flared from different process units in different quantities from time to time.

· Contractor is required to take note of the possible variations as follows:

a) Normal variations in suction pressure of the compressor may range from 0.08 to 0.35 kg/cm2g.
b) Variations in back pressure of the compressor may range from 18.0 to 23.0 kg/cm2g.

c) Based on typical flare gas compositions range in the molecular weight varies from 23 to 29 on dry basis. 
Contractor is advised to consider these variations as enumerated above, while designing the compressor system such that it is capable of delivering the requisite quantity of gas at discharge end under the most adverse limiting conditions. 
IV. Compressor: 

	Type
	Reciprocating

	Prime Mover
	Electric Motor

	Standard base conditions
	1.033180 kg / cm2 & 150C

	Mol. Wt of inlet gas
	23 to 29 on dry basis

	CAPACITY 
	

	Normal
	50,000 SCMD

	Minimum
	12,500 SCMD

	Suction Pressure (min – max)
	0.08 to 0.35 kg / cm2g

	Normal suction pressure
	0.15 kg / cm2g

	Discharge Pressure (max)
	23 kg / cm2g

	Suction temp 
	45 deg C. Max.

	Delivery of return process liquid from suction / discharge KOD
	As required to deliver the process liquids to flare KOD downstream of the designated delivery point maximum1.5 kg/cm2g. 

	Inlet separator
	Required

	Inter stage separator
	Required

	Final discharge separator
	Required

	Inter stage coolers
	Required, water cooled

	After cooler
	Required, water cooled

	Oil cooler
	Required, water cooled

	Cooling water temp. rise
	5 deg C. temperature rise across cylinder 

	Compressor valves
	Non-metallic type

	Suction valve unloading 
	Pneumatic with selector switch          (Min. 0 & 100%).

	MOC for all materials in contact with natural gas
	NACE (refer note below)



Note: Skid piping shall also be NACE compliant with corrosion allowance of 4.5 mm.

Any deviation to API-618 and the specification of the compressor as available elsewhere in the bidding document are to be separately listed as mentioned in the specification of the compressor. 

V. Utilities: Following utilities shall be provided by Company at hook-up points. 
	Cooling water supply
	330 C 

	Cooling water return
	420 C 

	Instrument air supply
	5 to 6.5 kg/cm2g

	Inert Gas 
	2 to 3.5 kg/cm2g

	LP Steam
	5.5 to 7 kg/cm2g


VI. Cooling water characteristics:

	Turbidity
	< 5.0

	pH
	7.5 to 8.0

	Fouling factor
	0.0002 h-ft2- 0F / Btu

	Supply pressure and temp
	3.5 kg / cm2 g and 330 C

	Return pressure and temp
	2.5 kg / cm2 g and 420 C


VII. Stream Days 

365 days per annum. 

VIII. Capacity Variation / Operational Flexibility
· New compressor shall be designed to operate at normal capacity of 50,000 SCMD and minimum capacity of 12,500 SCMD.
· Tolerances of API-618 would apply to compressor performance and acceptance. 
IX. Other Requirements:
a) The compressor system shall have automatic bypass capacity control / recycle system to ensure that inlet / suction pressure is maintained to avoid tripping of the compressor. This should over ride all other controls.
b) Noise & Vibration: The noise level produced by the rotating equipment operating continuously shall not exceed 88 dBA measured at distance of one (1) meter from the equipment in any direction. 
c) The proposed compressor system should have the following safety features. Alarm and trip signal wherever mentioned / provided, are to be separate & independent. 

· Alarm & trip for suction pressure high & low for suction side of the compressor.

· Alarm & trip for lube oil pressure low.
· Alarm & trip for high discharge temperature & high discharge pressure for each stage including the final discharge of the compressor.
· Alarm & trip for knock-out drum / scrubber / separator level high.
· Trip in case of excessive vibration for compressor and motor, amperage, high bearing temperature etc in line with manufacturer’s recommendations.

· Pressure safety valve for each stage on the dampener or discharge line or  knout-out drum / separator in addition to suction side of the compressor.
· Automatically operated blow down valve shall be provided on the discharge line.
· Load / unload selector switch.

· Digital indication of the suction pressure alongwith the set value on the panel. 

· Compressor ready to start indication. 

· Compressor ON & OFF indication on the panel as well as in the control room.

· Check valve (FSV) on the discharge line.
· Additional instrumentation as per manufacturer’s recommendations
d) The compressor control panels supply shall be 110 V AC.
e) Local control panel shall be PLC based (SIL3 & G3) panel.
f) Modbus interface on the PLC for communication and integration with other systems
g) All works / systems provided under this contract shall be designed and constructed in accordance with the prevalent national / International codes and practices such as API 618, ASME etc.

h) The compressor equipment and its piping arrangement should be designed suitably taking into account the presence of condensable entrainment of mist / liquid droplets in the gas stream from the flare header.
2.3
BATTERY LIMITS:
1. Battery limit for civil works and installation of compressor: A plot measuring 27 m X 14 m is earmarked for new compressor shed as shown in sketch no: HZR-ES-11-07-008-01. Tentative minimum size of shed is 12 m X 9m X 6m (height). However size of shed and exact location within plot shall be firmed up during detailed engineering and is in scope of Contractor. Pavement shall be as per drg no. HZR-ES-11-07-008-04. 
2. Battery limit for electrical works:

a) Presently a 11 KV grade, 3 core 240 sq mm Al. armoured cable is laid from SS#4 to existing compressor motor. The existing cable shall be disconnected and used for supply of power to the proposed compressor motor. It is envisaged that the length of existing cable may be adequate for proposed motor. However additional cable length if required shall be in scope of Contractor and field joint shall be allowed for this purpose.

b) Junction box near exchangers (54 E501 A/B/C/D) in DPD plant for supply of UPS (110V AC) for compressor control panel.  
c) SS # 8 for supply for lighting fixtures, welding and lighting receptacles and other auxiliary loads etc 

3. Battery limit for instrumentation works:

a) Junction box near exchangers (54 E501 A/B/C/D) in DPD plant for supply of UPS (110V AC) for compressor control panel.  
b) Flow transmitter available for integration of flow signal from the transmitter to the compressor and further extension of flow signal to LPG control room.

c) Compressor running and stop signal is to be repeated at LPG control room for indication.

d) Three nos. of single channel point type HC detectors (IR based) with suitable alarm contact outputs to be integrated to local PLC based control panel. The alarm signals are to be repeated in the LPG control room.
4. Battery limits for piping works shall be as under:             
a) Supply of inlet gas for compressor: 300 mm gate valve available near existing compressor shed. 

b) For compressed outlet gas from compressor: 100 mm gate valve available near existing compressor shed. 

c) For return process liquid from suction and discharge KO drum: 50 mm gate valve available near existing compressor shed. 

d) For cooling water (supply): 100 mm gate valve available near existing compressor shed. 

e) For cooling water (return): 100 mm gate valve available near existing compressor shed. 

f) For supply of inert gas: 25 mm gate valve available near existing compressor shed. 

g) For supply of instrument air: 25 mm gate valve available near existing compressor shed. 

h) For supply of low pressure steam: 25 mm gate valve available near existing compressor shed. 
i) For supply of plant air to shed: a 25 mm ND line along with valve shall be provided from nearest available plant air line in DPD plant.
2.4
SURFACE  FACILITIES
The surface facilities described hereunder shall be provided for the project. These shall include but not limited to the following:

2.4.1 Compressor System: New reciprocating compressor system along with all accessories such as suction / discharge dampeners, inter-stage coolers, inter-stage separators, after coolers, suction / discharge KODs and local control panel with suitable metering devices (such as ammeter, voltmeter and P.F meter etc.) and protection system etc. as per requirements enclosed in bidding document.

2.4.2 Civil Scope 

A plot has been earmarked for installation of the proposed facilities under the present scope of work. Contractor shall develop the aforesaid land prior to starting installation works. The details are enclosed elsewhere in the bidding document.

Civil works also include grading, earth filling (if required), construction of shed for compressor, structural works, RCC pavement, RCC / structural supports for piping, cable trays, walkovers etc. 

Details of civil and structural works required are enclosed elsewhere in the bidding document.
2.4.3 Electrical Scope

For details, refer scope of work enclosed elsewhere in the bidding document. 

2.4.4 Instrumentation Scope

Refer scope of work mentioned else where in bidding document.
2.4.5 Mechanical Scope:  For details, refer scope of work enclosed elsewhere in the bidding document. 
2.4.6 Piping Scope:  Following piping shall be laid and hooked up with respective headers / lines. Size, class of piping and valves shall be as per indicative piping diagram no. HZR-ES-11-07-008-03 enclosed with the bidding document. Piping scope for this project is as follows but not limited to: 
· Inlet line for compressor from hook up point to compressor
· Discharge line from compressor to hook up point.
· Condensate line

· Utility lines like instrument air, cooling water (supply + return), inert gas, LP steam etc.

· In addition to lines mentioned in above drawing, a 25 mm A3A line for supply of plant air to shed shall also be provided from DPD Plant along with isolation valve. 

· Any other piping for completing the system.
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