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1 Introduction

This procedure covers the minimum requirements for post weld heat treatment and hardness testing of
equipment with item No: PL-3201, PR-3201 which are designed and fabricated by Vista Company.

2 Reference Documents

Unless stated otherwise all codes and standards referenced in this procedure shall be of the latest issue
(including revisions — addenda and supplements) and the following documents shall be referred to along with
this procedure.

a) ASME B31.8 - Gas transmission and distribution piping system

b) ASME Section VIII Div. 1 - Boiler & Pressure Vessels code

¢) ASME B31.3 - Process Piping

d) IPS-M-PI-130 - Material and equipment standard for pig launching and receiving traps
e) NACE NACE MR0175/ISO 15156

3 Responsibility

1. General
Required NDE shall be performed after PWHT and before hydrostatic test.
Welding is not permitted on the pressure retaining shell after PWHT.
Anyhow, if repair by welding is required, local heat treatment must be done according to paragraph 6.

2. Vendor's responsibility
Vendor is responsible for the preparation, implementation and control of PWHT works. The Vendor's PWHT
QC Engineer is responsible for the inspection of PWHT works and review of the PWHT records. Vendor's
welding QC engineer will be appointed to ensure that the procedural requirements are fully complied with
project requirements. The vendor's welding QC engineer shall control and be responsible for completion of all
documentation. Heat treatment chart shall be submitted to TPI to verify and endorse as per Approved ITP.
Vendor shall submit PWHT/Hardness test report including PWHT chart to TPI for review and approval. The
vendor is required to get a TPI/COMPANY approval/certification in accordance with Approved ITP. Vendor
shall carry out re-calibration for recorder and thermocouple by approved laboratory before expiry date, and
shall submit it to TPI for review and approval.
All heat treatment activities shall be performed by qualified group and all relevant equipment must be
calibrated & certified before commencement of any heat treatment activity.
VISTA CO. is responsible for hardness measurement & reporting of results.

4 Personal handling the PWHT activities

All personals working in the heat treatment shall be trained and cautioned about the possible plungers in
PWHT work.

It shall be the responsibility of the employed PWHT operator to ensure personal safety & to ensure whether
the facilities with respect to scaffolding, lighting are fully sufficient, before commencement of any job. All cables
shall be tied up properly & neatly to avoid damages to cables & personnel injuries to operators.

5 Furnace

This procedure applies when furnace condition meets the code requirement UW-40.

furnace used for heat treatment shall have sufficient size of space to get uniformity of temperature on the heat-
treated materials.

Heat treatment is performed in furnace with indirect heating to ensure a uniform temperature distribution and
the furnace temperature and atmosphere shall be so controlled as to avoid excessive surface oxidation.
Machined surfaces such as flange faces shall be suitably protected against oxidation during heat treatment.
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6 Local heat treatment

In this method, the part of the equipment that needs to be heat treated is heated with an electric element. For
local PWHT, minimum soak band, minimum heated band, minimum Gradient control band shall be defined as
per bellow sketch.

TEMPERATURE, T

T2

T

Ty = MAXIMUM REQUIRED SOAK BAND TEMPERATURE

T, = MINIMUM REQUIRED SOAK BAND TEMPERATURE
T3 = MINIMUM REQUIRED PERCENTAGE OF T,

DISTANCE X

The portion outside the soak band shall be protected so that the temperature gradient is not harmful. If this
result in a greater insulation width. For flange weld, the entire flange surface shall be insulated. Wherever
practical, the inside surface over the area of the heating band shall be insulated, or if this is not practical the
ends shall be sealed to prevent draughts and minimize convection currents.

For such local heating, the soak band shall extend around the full circumference. The portion outside the soak
band shall be protected so that the temperature gradient is not harmful.

7 Surface Conditions

The welds to be heat treated shall be prepared free of greases, lubricants dust and coatings to avoid damage
& short circuiting of accessories equipment.

Prior to the start of the PWHT, component shall be checked to ensure that all restrains are removed and the
component is free to expand and contract and suitable and sufficient supports are used.

During heat treatment it shall be necessary to protect from oxidation the mechanical surfaces line flange faces,
threaded holes, threads by the application of coating such as deoxaluminite or any other suitable coating
material.

PWHT shall follow all welding and repairs and whole of grit trap but shall be performed prior to any hydro test
or other load test.

Where practicable, open pipe ends of component shall be closed off to prevent the cooling effects associated
with draughts (chimney effects).

Heating elements shall be securely fixed in contact with the work piece by stainless steel or mild steel banding
to suit the application. Under no circumstances shall galvanized wire or other fixings likely to be detrimental
to the pipe material be utilized.

Upon completion of the Post Weld Heat Treatment, the thermocouple shall be removed and the areas of
attachment dressed by either grinding or filling before being non-destructively examined using either dye
penetrate or magnetic particle inspection methods by Client (if required) Client’s representative will sign and
date the column inspection after Heat Treatment.

8 Procedure

The procedure for PWHT shall be followed for the various steel grades as mentioned below:
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. Metal Holding Time per
Base weld Nominal Temperature Nominal Wall Maximum Maximum Rockwell
Metal Base Wall A A
Metal Analvsi Metal hick Range [Note (3) ] Cooling Heating Hardness
P-No nalysis etal Thickness ' Rate Rate (HRC)
Note 1 A-No. Group (mm) Min. °C/h °C/h
Note 1] 1 Note 2] °C minfmm | Hrfin | Time, r r
Hr.
1 1 fg{ggl 8~10 620£25 2.4 1 1 150 150 22
Note:

(1) P-Number from BPV Code, Section IX, QW/QB-422.
(2) A-Number from Section IX, QW-442.
(3) For holding time in SI metric units, use min/mm (minutes per mm thickness). For U.S. units, use hr./in. thickness.

Holcing tim | Hrfin

FWHT GRAF

9 Thermocouples

a) The thermocouples shall be of the type ‘K’ i.e. nickel-chromium / nickel — aluminum type in accordance
with BS 1041. Part — 4. The thermocouples should have initial calibration check. All the thermocouple
wires should have valid certificate of conformance with a tolerance of <+/- 0.75% between the
temperature ranges 2008 C to 7008 C.

b) The general ‘K’ type thermocouple wire shall have dimension 1/0.71 mm of Ni-Cr/Ni-Al. The +ve & -
ve charges should be marked properly.

Additional Thermocouple will be used if multiple heat control zones are used, in which a control zone is
monitored by any of the Primary Thermocouples.

Compensation Cable Specification

The thermocouples are installed outside the equipment and are calibrated.

The thermocouples shall be attached in the following manner.

c) Capacitance discharged direct wire, & the gap between the wires should not be more than 5mm. The
junction has to be insulated by using thermocouple high temperature putty in order to protect it from
direct heat source.

The thermocouple to extension cable connection shall be minimum of 0.5m outside the heated zone & the
acceptable junction temperature should not be more than 800C.

The thermocouples & positions shall be identified on the particular temperature recording chart by number of
color / symbols of stamp

d) After the completion of PWHT remove the thermocouples & ground smoothly the area, to clean &
achieve sound metal. As per the specification / instruction of the inspector the areas are to be
examined by MT or PT after grinding.

Minimum quantity of thermocouples shall be 9 pieces according to following sketch.
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Maximum 4.2m Maximum 4.2m

11
1

AC

10 Temperature Recording

Temperature recorders shall be calibrated before of PWHT. The calibration certificate should be kept
& a sticker should be stuck on the instrument.

The speed of the chart should be adjusted at 25mm / hr., recording all monitoring of thermocouples,
it should also be giving information’s of the difference in temperatures and the different trends during
the heating & cooling cycle.

The time temperature chart should be recording the heat treatment of those welds undergoing the
same cycle for any particular section.

During the holding period shall not be greater difference than 83°c between the highest and invert
temperature through the body portion of work piece heated.

11 GENERAL NOTES

o

©o~N®

Temperature of any parts during heat treatment shall not be less than values shown herein.
Maximum temperature of any part shall not be more than 25°C above the holding temperature shown
in graph.

The fuel is natural gas.

During the heating period there shall not be a greater variation in temperature throughout the portion
of the vessel being heated than 140°C within any 4.6m interval of length.

During the holding ™" there shall not be a greater difference than 83°C between the highest and lowest
temperature throughout the portion of the vessel being heated.

Heat treatment operator shall witness for controlling of temperature above 425°C.

The flame shall not be touched directly on the product.

From 425°C the equipment may be cooled in still air.

As part of the inspection, thermocouple to be used for heat treatment shall be checked to verify their
calibration status. Only calibrated thermocouple shall be used.
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12 Documentations

I Procure the approval of the PWHT cycle & assignment for the weld joint to be heat treated. The
details to be included in the work sheet are as follows: Material, wall thickness of shell, heating &
cooling rates, soaking temperature & time.

. Inform the client if you notice any deviation in the heat treatment cycle.

13 Report & Records

The heat treatment cycle chart shall be treated as the proof & record for any h.t - completion.

A copy of calibration certificate with TPI signature for temperature recorders shall be attached to the report.
ISB technicians will fill out the record sheets of Heat Treatment (sample attached) prior to start of any PWHT
and client shall authorize specifications complying with governing code. On completion, the record of the Heat
Treatment along with chart will be submitted to the client, as minimum the following information will be
provided:

a. Client Identity

b. Contract/Job Identity c. Specification Details

d. Equipment number, diameter and weld numbers e. Material specification

f. Thermocouple locations

g. Heating and Cooling Rate h. Soaking (holding) time

i. Operator name

j. Location map of particular vessels k. Date and Chart speed

Records shall be maintained for a maximum of three months with all charts & documents.

k. Hardness test (according to spec.)
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1. Appendix-1 PWHT Report Sample
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iote 85les PWHT & Hardness Report i
033-073-9184
Project name: Purchaser Report NO: Date: VISTA Doc.No:
Reference of Codes: | DWG. No / Rev: | Order No: PWHT Method:
tocal 0 Furnace O
PWHT
Requirements Equipment’s
Holding Temp.("C) Recorder No :
Holding Time (Hr.} : Calibration Expiry Date:
Heating Rate{"C/hr. ) Cooling Rate("C/hr. )
Start time : Finish time :
No. Drawing No. Joint Size Thk{mm) Mat'l H.Termmp | H.Time H.Rate C.Rate
1
2
3
4
3
o
7
8
9
HARDNESS
Required Vaue PWHT & Hardness Report Senal no
Calibration expiry date : Hardness Eq
No. Drawing No. Part no. Description Weld metal Base metal HAZ Zone
hardness
1
2
3
4
3
o
7
8
9
ATTACHMENT - PWHT CHART NO:
Remarks
VISTA Inspector Operator name Contractor TPI / Company
Name Name: Name Name
Date: Date: Date: Date
Sign Sign Sign: Ssn:




