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[bookmark: _Toc343327774][bookmark: _Toc325006571][bookmark: _Toc328298189][bookmark: _Toc150781771][bookmark: _Toc173926006]
 INTRODUCTION
Binak oilfield in Bushehr province is a part of the southern oilfields of Iran, is located 20 km northwest of Genaveh city. With the aim of increasing production of oil from Binak oilfield, an EPC/EPD Project has been defined by NIOC/NISOC and awarded to Petro Iran Development Company (PEDCO). Also PEDCO (as General Contractor) has assigned the EPC-packages of the Project to "Hirgan Energy - Design and Inspection" JV.
[bookmark: _Toc343001687][bookmark: _Toc343327775]GENERAL DEFINITION
The following terms shall be used in this document.
	CLIENT:	
	National Iranian South Oilfields Company (NISOC) 

	PROJECT:
	Binak Oilfield Development – Manufacturing (w/Engineering & Material Supply) of Air Coolers

	EPD/EPC CONTRACTOR (GC):
	Petro Iran Development Company (PEDCO)

	OWNER:	
	OWNER is collectively refer to National Iranian South Oil Company (NISOC) and Petro Iran Development Company (PEDCO)

	EPC CONTRACTOR:
	Joint Venture of : Hirgan Energy – Design & Inspection(D&I) Companies

	VENDOR:
	Aban Air Cooler (AAC)

	EXECUTOR:	
	Executor is the party which carries out all or part of construction and/or commissioning for the project.

	THIRD PARTY INSPECTOR (TPI):
	Third Party Inspector

	SHALL:
	Is used where a provision is mandatory.

	SHOULD:
	Is used where a provision is advisory only.

	WILL:	
	Is normally used in connection with the action by CLIENT rather than by an EPC/EPD CONTRACTOR, supplier or VENDOR.

	MAY:	
	Is used where	a provision is completely discretionary.


[bookmark: _2._Purpose]

[bookmark: _Toc173926007]2. Purpose
The hydrostatic test is carried out to verify tightness and from stability of Air cooler. A hydrostatic test shall be conducted on air cooler after all fabrication has been completed, and all examinations have been performed. Approved and signed release note for hydro test shall be prepared before.

[bookmark: _Toc173926008]3. Scope
This procedure is applicable for testing of air-cooled heat exchanger.

[bookmark: _Toc173926009]4. Reference
ASME CODE SEC VIII, UG (99), (102)
API 66101

IPS-G-ME-245

[bookmark: _Toc173926010]5. Description
5.1. Test Equipment
The test equipment comprises a manually or motor operated test pump, a water tank & two calibrated pressure gauge, Pressure Relief valve, Tepmerature Gauge . For the respective measuring range and suitable connection material (flanges, blind flanges, vent and drain connections, covers, bolts, gaskets) to comply with the test requirements shall be supplied. 01

Before performing the test, a visual inspection of the equipment should be performed and the location of all the required control devices should be checked.
All gauges shall be calibrated not more than 6 months before hydro test. The calibration / test certificate form for relevant pressure gauges shall be attached to test report.
It is not allowed to use washers, bolts and nuts of the main equipment in the test.
5.2. Test fluid01

Water used for hydrostatic testing shall be potable.
The test water must have a valid laboratory report in order to check the amount of chlorine in it.
After the Hydrostatic test, the equipment will be dried with hot air.
Chloride content of water used in hydrotest procedure shall be as follow:
- For carbon steels, Up to 40°C, 200 ppm
- For carbon steels, 40°C < T ≤65°C, 100 ppm01

- For stainless steels, Up to 40°C, 50 ppm
Vessels shall be thoroughly dried after draining to prevent evaporation and concentration of chlorides during storage and shipping. 
It is recommended that the metal temperature during hydrostatic test be maintained at least 17 °C above the minimum design metal temperature, but need not exceed 48 °C, to minimize the risk of brittle fracture.
5.3. Safety instruction
All flange connections shall be closed and relevant bolts to be tight before pressurizing. Repairs and rework are not allowed on pressurized heat exchangers. If repairs are required the test must be stopped and start again after repair work is completed.
5.4. Preparation for pressure test
Prior to starting the pressure test, the inner and outer surface has to be cleaned from dust, rolling residues, dirt, oils and other foreign material. The pressure gauge must be installed the way that the operator can inspect it during pressurizing.
Each exchanger shall accompany with min. 2 Nos. pressure gauges (i.e. one on the top nozzle and another on the bottom nozzle.)
All gauges shall be calibrated & certificate shall be kept as a part of quality record. Dial indicating pressure gages used in testing shall be graduated over a range of about double the intended maximum test pressure, but in no case shall the range be less than 1 1⁄2 nor more than 4 times of that pressure. Digital reading pressure gages having a wider range of pressure may be used provided the readings give the same or greater degree of accuracy as obtained with dial pressure gages.
All gages shall be calibrated against a standard deadweight tester or a calibrated master gage. Gages shall be recalibrated at any time that there is reason to believe that they are in error.
5.5. Venting
During filling and depressurizing, the air cooler has to be properly vented at the highest point.
5.6. Testing process
5.6.1. The air cooler is pressurized slowly and gradually to the half of the design pressure. The holding time for a visual check at this stage is 15 minutes. 
5.6.2. The pressure shall be increased to design pressure and a visual check in 15 minutes holding time shall be done. The pressure shall be increased to test pressure and a complete visual check for all connections and weld joints shall be done for determining leakages or deformation. The holding time for this stage is min.1 hour.
After that the pressure shall be decrease to design pressure & hold 15 minutes for this stage for final inspection.
5.6.3. The vent valve shall be gradually opened. After ensuring this valve is fully opened, the drain valve shall be slowly opened. At this stage care must be taken to avoid any vacuum in air cooler due to waters draining. After the hydro test all pressure gauges shall be checked to show zero value.
5.6.4. Gaskets shall be the same as for the service type, dry or coated with graphite. Use of compounds, glue, lead, is not permitted.
Metallic O-rings gaskets shall be replaced after testing if damaged. All other gaskets shall be replaced with new ones after testing.
Service bolting shall be used for pressure testing. Bolt and nuts shall be thoroughly inspected after testing and replaced whenever damaged. This inspection shall be witnessed by the Third Party Inspector.01

5.6.5. For protection and preservation of system after hydro test, air cooled heat exchanger must be fully and immediately drained & dry by blowing hot air.
[bookmark: _Toc520278273]- After hydro test, all exchangers should be thoroughly dried and tilled with Nitrogen.
[image: ]5.6. Pressure test diagram






Figure 1: Pressure Test Diagram

Table 1: Design and test pressure for air cooler01


	Item No.
	Design Press. (BAR G)
	Test Press. (BAR G)

	AE-2101 (A/B/C)
	24.5
	31.85

	AE-2102 (A/B/C)
	62
	80.6


Joints taken apart after the final pressure test shall be reassembled with new gaskets.
5.7. Acceptance Criteria
[bookmark: _Toc40605033][bookmark: _Toc28520213][bookmark: _Toc10464870][bookmark: _Toc465677512][bookmark: _Toc465672140][bookmark: _Toc443914705]During the holding time, the test pressure shall not fall below the required value. A deformation of the pressure retaining parts (permanent & transient deformation) is not allowed. If leakages are found at the weld joints, repairs shall be performed only according to an approved repair procedure. If any pressure drops detected, it must be depressurized & leakage shall be found & rectified under client witness.01


-It is not allowed to raise the pressure until the temperature of the metal equals the temperature of the water.
- After removing the possible the possible defects, the hydrostatic test is repeated based on the same instruction.

[bookmark: _Toc173926011]6. Documentation
After satisfactory performance of pressure test the hydrostatic test report shall be issued and signed by AAC, TPI.

[bookmark: _Toc173926012][bookmark: _Toc40605034][bookmark: _Toc28520214][bookmark: _Toc10464871][bookmark: _Toc465677513][bookmark: _Toc465672141][bookmark: _Toc443914706]7. Attachments
Refer to next page for Hydrostatic Test Report.
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