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From: <david.chrzanowski@ exeloncorp.com>
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Date: 3/18/05 12:32PM
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proprietary information, which is privileged, confidential, or subject

to copyright belonging to the Exelon Corporation family of Companies.
This e-mail is intended solely for the use of the individual or entity
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to this e-malil is strictly prohibited and may be unlawful. If you have
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6.17.2

6.17.3

6.17.4

6.18

6.23

6.24

Additional thermocouples may be added to
accomnodate better control or as spares.

Where two thermocouples are used, one shall be
placed at the expected hottest spot and one at
the expected coldest spot.

When PWHT of socket welds is required, one
thermocouple may be used, and shall be placed
in the center of the weld.

Thermocouple placement shall be equally spaced
around the pipe circumference on either side
of the weld. Thermocouple placement for
applications other than pipe shall be
deternined by the Welding Manager.

Shielded thermocouple insulators or ceramic
putty shall be used for each thermocouple if
necessary, to protect it from radiant heat.

Prior to the PWHT operation, the Welding
Manager shall map the thermocouple placement
on the recorder -~ time/temperature chart.

The area to be postweld heat treated shall be
free of oil, grease, dirt and paint.

External support of piping or components may
be required to prevent bending due to weight
or cold spring. Care shall be taken to
preserve alignment of components.

When performing PWHT of welds to valves, care
shall be taken to avoid excess heating of the
valve internals. The valve manufacturer’s
recoxmendations may require valve disassembly
or unseating and shall be reviewed by the
Welding Manager.

Care shall be exercised when applying PWHT to
welds adjacent to quenched and tempered
material. 1In such cases, the PWNHT temperatures
shall not exceed 1150°F in order to retain the
impact properties of the quenched and tempered
material. In no case shall the maximum PWHT
terperature excead the final tempering

temperature of the quenched and tempered
material. ~
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6.26

6.27

6.27.1

6.27.2
6.27.3
6.27.4
6.28

6.28.1

6.29

6.29.1

When materials of two different P-Numbers are
joined by welding, the applicable PWHT holding
temperature shall be specified for the
material requiring the higher PWHT temperature
range.

When non-pressure retaining materials are
welded to pressure retaining materials, the

PWHT temperature range of the pressure

retaining materials shall govern.

Stress Relieving Methods that may be used, but
not limited to, are as follows:

Electrical Resistance Heating per Attachment
11

Induction Heating

Gas Beating'

Localized Heating
Postweld Heat Treatment Review

Prior to a field postweld heat treatment, a

review shall be performed of all previous heat
treatments, including those performed by the

manufacturer, for individual welds, and base .

paterials verifying that neither time nor
temperature. has or will (by the performance of
another heat treatment) exceed the maximum
qualified in accordance with requirements of
the applicable Code(s). The review shall also
deternine if normalized and tempered, oOr
quench and tempered materials will be postweld
heat treated and review tempering temperatures
so that the postweld heat treatment operation
shall not exceed that allowance.

Functional Check Requirements

A functional check will be made prior to
reaching 600°F to verify that all points
recorded are not more than plus or minus 40°F.
aAbove 600°F all points should be above the
minizmum holding temperature. The Welding
Manager is to be notified if irregular chart
readings are aencountered which cannot be
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6.29.2

6.30

6.30.1

6.30.2

corrected by checking or replacement of wires
or thermocouple, adjustment to controller, or
manual control take over. The verification
for compliance shall be made as a functional
check using a calibrated pyrometer traceable
to National Bureau of Standards.

Chart rotation/travel speed shall be verified
with a conventional watch for 10 ninutes
during the .holding period. A variance of plus
or minus 1 minute is acceptable. This check
shall be noted on the strip chart.

Equi t calibration Requi !

Calibrated multi-point recorders shall be
utilized per the manufacturer’s standard
service instructions or by a specified written
practice. .

Recording equipment must bear identification
and a sticker certifying date of calibration
prior to use.

SPECIFIC CONSTRUCTION CODE REQUIREMENTS

7.1

7.1.1

7.1.3.1

ASME B31.1' Code:

Preheat requirements are listed in Attachments
1 and 5.

For inert gas tungsten arc root pass welding,
a lower preheat temperature in accordance with
the temperature established in the qualified
velding procedure may be used.

After welding commences, the minimum preheat
temperature shall be maintained until any
required PWHT is performed on P-Nos 3, 4, S
and 6, except when all of the following
conditions are satisfied.

A pinimum of at least 3/8" thickness of weld
is deposited or 25% of the welding groove is
filled, whichever is less (the weldment shall
be sufficiently supported to prsvent over-
stressing the weld if the weldment is to be
moved or otherwise loaded).
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7.1.3.2

7-1.3.3

7.1.3.4

7.1.3.5

7.1.4

7.1.4.1

7.1.4.2

7.1.5.1

7.1.6

For P-No’s 3, 4 and 5 (with a chromium content
of 3.0% maximum) materials, the weld is
allowed to cool slowly to room temperature.

For P-No. 5 (with a chromium content greater
than 3.0%) and P-No. 6 materials, the weld is
subjected to an adequate intermediate heat
treatment with a controlled rate of cooling.

After cooling and before welding is resumed,

.visual examination of the weld shall be

perforned to assure that no cracks have
formed.

Required preheat shall be applied before
welding is resumed.

PWHT requirements are listed in Attachment S.

All welds in materials included in Attachment
S shall be PWHT except as provided in
Paragraphs 7.1.5 and 7.1.6.

Welds in material not listed in Attachment 5
shall be PWHT in accordance with the qualified
welding procedure.

When parts of two different P-~-Number groups
are joined by welding, the PWHT shall be
specified for the mnaterial requiring the
higher PWHT .temperature. When a nonpressure
part is welded to a pressure part and PWHT is
required for either part, the naximum PWHT
tenmperature ‘- shall not exceed the maximum
tepperature acceptable for the pressure
iretaining part.

The Welding Manager shall ensure that the
lower critical temperature of either material
is not exceeded.

PWHT i ! ired I ] rollovi
conditions:

a) Welds in non-ferrous materials.
b) Welds exsempted in Attachment 5.
c) Welds subject to temperatures above the
lowver - critical tenperature during
. fabrication provided the welding procedure
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7.1.7

7.1.8

7.1.8.1

7.1.9

7.1.9.1

has been qualified with PWHT at the
temperature range to be reached during
fabrication.

PWHT Thic) pefiniti

a) "Nominal thickness™ as used herein is the
lesser thickness of (1) or (2) as follows:

1. The thickness of the weld.

2. The thicker of the materials being joined

at the weld.

b) ™"Thickness of the wald,™ which is a factor
in determining the nominal thickness, is
defined as follows:

1. Full Penetration Groove Welds: The
thicker of the two abutting ends after
‘weld preparation, including I.D.
machining.

2. Fillet welds: The throat thickness of the
weld.

3. Partial penetration welds: The depth of
the weld groove.

4. Material repair welds: The depth of the
cavity to be repaired.

5. Branch welds: Shall be calculated by the
Welding Manager, per Par 132.4.2 of B3l.1.

PWHT Heating and Cooling Reguirements

Above 600°F, the rate of heating and cooling
shall not exceed 600°F per hour divided by 1/2
the maxinum thickness of material in inches at
the weld, but in no case shall the rate exceed
600°F per hour. (See Attachment 5 for cooling
rate requirements for P-Nos. 7 and 10E
materials.)

Heating Requirements
Heating an assembly in a furnacc. should be

used when practical. An assembly =may be
postweld heat treated in more than one heat in
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a furnace provided there is at least a 5 ft
overlap of the heated sections and the portion
of the assembly outside the furnace is
shielded so that the temperature gradient is _
not harmful. Direct impingement of flame on i
the assembly is prohibited.

RO A TR

7.1.9.2 Welds may be 1locally PWHT, providing the
following requirements are satisfied:
1. Welds locally PWHT’A shall have a "
: circunferentially heated band around the )
‘. entire component with the weld located in 3

the center of the band.

2. For girth welds, the width of the band
heated to the PWHT temperature shall be at %)
least three times the wall thickness of £
the thickest part being joined at the £
weld.

\. 3. For nozzle and attachment welds, the width 5
A of the band heated to the PWHT temperature #
shall extend beyond the nozzle weld or -
attachrent weld on each side, at least two
times the header thickness and shall
extend completely around the header.

7.2 ASME B31.3 Code |

7.2.1 Preheat temperatures are as listed in
Attachment 2.

7.2.2 The necessity for preheating and the
temperature to be used shall be as specified
in the engineering design and demonstrated by
procedure qualification. All types of welds
require preheating, including tack welds,
repair welds and seal welds of threaded
joints.

7.2.3 If the ambient temperature is below 32°F., the
recomnendations of Attachrent 2 are mandatory.

7.2.4 Preheat requirements for unlisted materials
shall be specified in the WPS.

: . 7.2.5 The thickness specified in Attachment 2 is
that of the thicker member at the weld joint.
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7.2.6

7.2.10

7.2.11

7.2.11.1

7.2.11.2

7.2.11.3

As a2 minimum, the preheat temperature shall be
maintained in a zone extending 1" beyond each
edge of the weld.

When dissimilar P-No. materials are joined by
welding, the higher temperature from
Attachment 2 shall be used. .

In the event of an interruption in the welding

activity, the rate of cooling shall be

controlled or other means shall be used to
prevent detrimental effects in the piping.
The specified preheat shall be applied before
resuring welding.

The preheat temperature shall be checked by
the use of temperature indicating crayons,
thermocouple pyrometers or other suitable
means that ensures the temperature specified
in the WPS is obtained prior to and maintained
during welding.

Thernocouples may be temporarily attached to
pressure containing .components using the
capacitor discharge welding method without
utilizing a PQR or WPS. After thermocouples
are removed, the areas shall be visually
examined for evidence of defects to be
repaired. -

PWHT shall be in accordance with Attachment 6

'with the following exceptions;

Where warranted by experience or knowledge of

service conditions, alternative mzethods of

Pwn'r or exceptions to the basic provisions may
be specified.

Normalizing, or normalizing and tcnperinq, or
annealing may be applied in lieu of the
required heat treatment after welding,
bending, -or forming, provided that the
mechanical properties of any affected weld and

base metal neet specification requirements -

after such treatment and that the lubltitntion
is approved by the designer.

Conditions more stringent may be specified by
the designer.
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7.2.11.4 Conditions less stringent may be specified by !

. the designer upon review of service
i conditions. The applicable WPS and PQR shall
5 be qualified with the alternate PWHT.

7.2.12 PWHT shall be specified in the WPS and shall
be used in qualifying the welding procedure.

9 7.2.13 When components are joined by welding, the
thickness used in applying the requirements of
Attachment 6 shall be that of the thicker
component measured at the joint, except as
follows;

7.2.13.1 Branch connections, reinforcement netal (pads
or saddles) shall not be considered in
deteraining PWHT requirements.

~ 7.2.13.2 Where the thickness through the weld in any ,;}
L plane is twice the material thickness at the
joint, PWHT is required. 5

7.2.14 For fillet welds at slip-on and socket welding
flanges uand piping connections NPS 2 and
X , smaller, for seal welding of threaded
connections on NPS 2 or smaller and for

: - attachment of external nonpressure parts, PWHT
% is required when the thickness through the
weld in any plane is more than twice the
- rinimum wpaterial thickness requiring PWHT,

}.j except as follows;: 34
7.2.14.1 PWHT is not required on P-No. 1 material when e

weld throat thickness is 5/8" or 1less ;;3

regardless of base metal thickness. e

7.2.14.2 PWHT is not required for P-No. 3, 4, S5 or 10A ‘i

materials when the weld throat is 1/2" or o

less, regardless of base metal thickness, 35

provided that the minimum preheat was applied |
and the specified minimum tensile strength is
less than 71 ksi.

7.2.14.3 PWHT is not:- required on ferritic materials |
when welded with filler metal that does not
air harden.
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7.2.15

7.2.16

7.2.16.1.

7.2.17

7.2.18

7.2.19

7.2.20

7.2.21

PWHT temperature shall be checked by
thermocouple pyrometers or other suitable
methods. Attachment and removal shall be in
accordance with Par. 7.2.10.

Where a hardness test is specified in
Attachment 6, at least 10% of the welds shall
be tested.

Where dissimilar metals are joined by welding;
the specified hardness limits shall be met for
the weld material and base materials.

PWHT of welded joints between dissimilar
ferritic metals or between ferritic materials
using dissimilar ferritic filler metal shall
be at the higher of the specified
tenmperatures.

PWHT of welded joints including both ferritic
and austenitic components and filler netals
shall be as required for the ferritic
naterial, unless otherwise specified in the
engineering design.

Where a weldment is allowed to cool prior to
PWHT, the rate of «ocoling shall be controlled
or other means shall be used to prevent
detrirzental effects in the piping.

Where an entire piping system cannot be placed
fully in a furnace, it is permissible to
utilize more than one heat provided that there
is a @ninimnum one foot overlap betveean

successive heats, and that parts of the.

assembly outside the furnace are protected
from harmful temperature gradients.

Where localized PWHT is used, a
circumferential band of the pipe run and
branch, where applicable, shall be heated
until the specified temperature range exists
over the entire section extending a minimum of
one inch beyond the toe of the weld.

ASME SECTION 1

Preheat requirements are listed in Attachment
3.
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7.3.5.2

7.3.7.1
7.3.7.2

7.3.7.3

Attachrment 3 requirements are non-mandatory.

The WPS and PQR used for welding shall specity
the minimum preheat temperature or specifty
this document.

Preheat may be applied by any method which
does not harm the base material or deposited
weld metal, or which introduces any material
harmful to the weld.

PWHT requirements are listed in Attachment 7.

Flexible type staybolts having a cover cap
weld need not be PWHT'AQ.

Welded connections may be added to a vessel
after PWHT without being PWHT’d provided:

The diameter of the attachment opening in the
vessel wall does not exceed 2" or that allowed
by ASME Section I, whichever is less.

The inside and outside attachment welds do not
exceed 3/8" throat dimension. This provision
does not apply to connections that affect the
shell thickness.

When pressure parts of two different P-Number
groupg are joined by welding, the PWHT shall
be the higher of the specified PWHT per
Attachment 7.

When nonpressure parts are welded to pressure
parts, PWHT shall be as specified for the
pressure parts.

Partial penetration and fillet welds attaching
P-No. 5 tubes and pipe to headers of lower
P-Number material may be PWHT at the
tepperature specified in Attachment 7 for the
lower P-Number material provided the tubes or
pipe comply with all the following conditions:

A maximum specified chromium content of 3.0%;
A maximum nominal outside diameter of 4";

A maximum thickness of 1/2%;
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7.3.8.2

7.3.8.3

7.3.9

7.3.10

7.3.10.1

7.3.10.2

7.3.10.3

7.3.10.4

A maximum specified carbon content of not more
than .15%.

Nominal thickness is defined as follows:

Thickness of weld, pressure retaining material

or the thinner of the sections being joined,
whichever is least.

For fillet wélds, the throat thickness.

For partial .penetration and material repair
welds, the depth of the groove or preparation.

The holding time at temperature specified in .
Attachment 7 need not be continuous.

The weldments shall be PWHT by any of the
folloving methods:

Heating the complete assembly as a unit.

Heating sections of the assembly. When PWHT -
in sections, the:  PWHT of the final Jjoints
shall be performed by uniformly heating a

circumferential band having a minimum width of
3 times the:plate thickness on each side of .
the weld, uniformly around the band.

Nozzles or other welded attachments for which -
PWHT is required may be 1locally PWHT by
heating a circumferential band around the
entire vessel with the welded connection in
the middle of the band. The width of the band
shall be wider than the nozzle or other
attachment weld by at least three times the
wall thickness of the vessel, and shall be
located in such a manner that the entire band
will be heated to the temperature and held for
the time specified.

local PWHT of welded joints in pipes, tubes,
and headers shall be by heating a
circunferential band to the specified time and
temperature at least 3 times the width of the
widest part of the groove, but in no case less
than twice the width of the reinforcement.
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7.3.11

s 7.3.11.1

7.3.11.2

K
R
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7.3.11.3

7.3.11.4

7.4

7.4.1

7.4.2

For repair welds after PWHT, no further PWHT
need be performed subject to the following
linitations:

The depth of repair below the surface shall
not exceed 10% of the drum or header thickness
or 50% of the tube wall thickness, whichever
is the smaller dimension.

The area to be repaired is preheated to the
minimun temperatures indicated below.

Material Minimum Preheat, °F
¥Yelding P-Nupber Group -For Rework Welding
P=-No. 1 200
P-No. 3 200
P=-No. 4 250
P-No. S 300

The tube shall not be greater than 4 in. 0.D.,
except for P-No. 1 which shall not exceed
6-5/8 iﬂ. OODC

The qualified welding procedure used must meet
the requirements of Section IX with the
omission of PWHT.

ASME SECTION III

Preheating of materials prior to welding shall
be performed.as listed in Attachment 4, 9 and
para. 7.4.12 of this procedure. Preheat shall
be based on the thicker of the materials being
joined at the weld joint.

In cases where the qualified WPS specifies a
preheat temperature other than what is listed
in Attachzent 4,9 and para. 7.4.12, the higher
of the two preheats shall govern.

PWHT shall meet the requirements of Attachment
8 except as otherwise permitted.

Exemptions to mandatory PWHT are listed in
Attachment 9.and para. 7.4.12.

PWHET nominal :thickness of the weld shall be as
follows:
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7.4.5.2

7.4.5.3

7.4.9

7.4.9.1

The thickness of the weld, the pressure
retaining material for structural attachment
welds, or the thinner of the pressure

retaining materials being joined, whichever is
least.

For fillet welds the nominal thickness is the
throat thickness.

Nominal thickness for partial penetration and
material repair welds shall be the depth of
the weld groove or preparation.

PWHT requirements when Joining different
P-Number materials shall be that specified in
Attachrent 8 for the higher temperature range.

General Requirements - Except as otherwvise
permitted in Attachment 9,. all welds,
including repair welds, shall be postweld heat
treated. During PWHT, the metal temperature
shall be maintained within the temperature
range and for the minimum holding time
specified in Attachment 8, except as otherwise
permitted by alternate methods. PWHT shall be
performed in temperature surveyed and
calibrated ‘furnaces, or PWHT shall be
performed with thermocouples in contact with
the material or attached to blocks in contact
with the material. In addition, the
requirements of the following subparagraphs
shall apply..

Tixe-Temperature Recordings — Time~temperature
recordings of all PWHT’s shall be made
available for review by the Inspector.
Identification on the time-temperature
recording may be provided for permanent
records.

Holding Times at Temperature.

The holding time at temperature as specified
in Attachment 8 shall be based on the nominal
thickness of the wveld. The holding time need
not be continuous. It may be an accumulation
of the times of multiple PWHT cycles.
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7.4.10

7.4.11

7.4.11.1

7.4.11.2

7.4.11.3

7.4.11.4

7.4.11.5

7.4.11.6

7.‘.11.7

Holding time temperatures in excess of the
minimun requirements may be used, provided
that specimens so heat treated are tested.

Alternatively, when it is impractical to PWHT
at the temperature range specified in
Attachment 8, it is permissible to perform the
PWHT of  certain =materials at lower
temperatures for longer periods of time in

accordance with the alternate table in
Attachment 8.

PWHT Requirements for Non-pressure-Retaining
Parts - When non-pressure-retaining naterial
is welded to pressure retaining material, the
PWHT temperature range of the pressure
retaining material shall control.

Exemptions to Mandatory Requirements - PWHT in
accordance with this Sub-article is not
required for:

nonferrous material;
welds exempted in Attachment 9;

welds subjected to temperatures above the PWHT
temperature range specified in Attachment 8,
provided the Welding Procedure Spacification
is qualified in accordance with Section IX and
the base material and the deposited weld
filler material have been heat treated at the
higher tupex:ature:

welds connecting nozzles to components or

branch to run piping provided the requirements
in 7.4.12 are xzet;

veld repairs to vessels, provided the

requirements for temper bead weld repair are
net;

weld repairs to cladding .after final PWHT

provided the requirements for temper bead weld
repair are met;

weld repairs to dissimilar metal welds after
final PWHT, ' provided the requirement for
tenper bead weld repair are net;
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7.4.12

7.4.12.1

7'4.12.1.1

7.‘.12.1.2

7.4.12.2

7.4.12.2.1

7.4.12.2.2

7.4.12.2.3

7:4-120204

Requirements for Exempting PWHT of Nozzles to
Component Welds and Branch to Run Piping Welds
- Welds connecting nozzles or branch piping of
P-No. 1 materials to components or run piping
of P-No. 1 or P-No. 3 materials that are not
exenpted from PWHT, need not be given a
postweld heat treatment if the requirements of
7.4.12.1 below are met for partial penetration
and 7.4.12.2 below are met for full
penetration welds.

The partial 'penetration welds are made with
A-No. 8 or non-air-hardening nickel-
chromium-iron weld metal after:

the ferritic materials to be 3joined are
buttered or built-up with A-No. 8 or
non-air-hardening nickel-chromium- iron weld
metal having a minimum thickness of 1/4 in.,
and

the heat affected 2zones of the buttered or
built-up ferritic materials are postweld heat
treated without the PWHT exemptions being
applied, prior to making the final welds.

The full penetration welds are made with A-No.
1 or A-No. 2 weld metal provided that:

the component or run pipe is built-up or
buttered in  the area of the attachment with
A-No. 1 or A-No. 2 metal having a nminimum
thickness of 1/4"; '

the A-No. 1 or A-No. 2 weld metal buildup or
buttering is postweld heat treated in
accordance with NB-4620 for P-No. 1 or P-No. 3
paterials without the PWHT exemptions being
applied;

the welds do not penetrate through the
copponent or run pipe thickness;

weld metal with A-No. 1 or A-No. 2 analysis is
used to join the nozzle or branch pipe of
P-No. 1 material the weld buildup or
buttering;
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7.4.12.2.5

7.4.12.2.6

7.4.12.2.6.1

7.4.12.2.6.2

7.4.13

7.4.13.1

7.4.13.1.1

7.4.13.1.2

7.4.14

7.4.14.1

the nominal thickness of the weld joining the
nozzle or branch pipe to the component or run
pipe does not exceed 1-1/2 in. and the maximum
reported carbon content or the nozzle or

branch piping connection does not exceed
0.30%;

a 200°F minimum preheat is maintained during
welding whenever the nominal thickness of the
weld exceeds:

1-1/4 in. and the naximum reported carbon
content of the material of the nozzle or
branch pipe is 0.30% or less, or

3/4 in. and the maximum reported carbon
content of material of the nozzle or branch
pipe connection exceeds 0.30%.

PWHT heating & cooling rate requirements:

Above 800°F. the rate of heating and cooling in
any hourly interval shall not exceed 400°F.
divided by the maximum thickness in inches,
but shall not exceed 400°F. and need not be
less than 100°F per hour. There shall not be
a greater variation in temperature, within 15
feet of weld length, than 250°F., with the
following exceptions:

P-No. 6 material may be coocled in air from the
PWHT holding temperature as specified in
Attachment 8.

For P-No. 7 material the cooling rate at
temperatures above 1200°F shall not exceed
100°F. per hour, after which the cooling rate
shall be sufficiently rapid to prevent
embrittlement.

The PWHT shall be performed in accordance with
the requirements of one of the following
subparagraphs.

Furnace Heating (One Heat) - Heating the item
in a closed furnace in one heat is the
preferred procedure and should be used
whenever practical. The furnace atmosphere
shall be controlled so as to avoid excessive

T . .
Bidiscsunio st sttt 1 s

Mal e

7 SRS A

g, SN

Py
b

L v it e ereete . Eou e Pinat 1 T i B A NG f it Rl IR S e S
AT T T L L POk L e bt Sl g R S AR ViR B

R TN S SO SN
P T Ay S SR SO
waldviu Fedtaa - i

-,
é_.

heptid® g

wh)z'-




Rev,. 5
Page 25 of 35

7.4-14.2

7.4.14.3

7.4.14.4

7.5

7.5.1

oxidation and direct impingement of flame on

“the component or item is prohibited.

Furnace Heating (More Than One Heat) - The
item may be heated in more than one heat in a
furnace, provided the furnace atmosphere
control requirements apply and overlap of the
heated sections of the component or item is at
least 5 ft. When this procedure is used, the

portion of the component or item outside the..
furnace shall be shielded so that the .
temperature gradient is not harmful. The
cross section where the component or item .

projects from the furnace shall not intersect
a nozzle or other structural discontinuity.

Local Heating - Welds may be locally postweld
heat treated when it is not practical to heat
treat the entire component or- item. Local

PWHT shall consist of heating a !
circumferential band around the coxmponent or .

item at temperature within the ranges

specified in this Sub-article. The ninimum -
width of the controlled band at each side of
the weld, on the face of the greatest weld -

width, shall be the thickness of the weld or 2

in., vhichever is less. The temperature of

the component or item from the edge of the

controlled band outward shall be gradually -

diminished ‘so as to avoid harmful thermal

gradients. This procedure may also be used

for PWHT after repairs.

Heating Items Internally - The coxponent or
item may be heated internally by an
appropriate means and with adequate indicating
and recording temperature devices to aid in
the control and mnaintenance of a unifora
distribution of texperature in the ite=m.
Previous to this operation, the item should be
fully enclosed with insulating material.

ASME SECTION VIII DIV, 1

Preheat ‘.t:enpcraturu are listed in Attachment
3.
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7.5.1.1

7.5.4.1

7.5.4.2

7.5.5.2

7.5.5.3

¥Where the preheat temperature of the qualified
WPS is different than the temperature listed

in Attachment 3, the WPS temperature shall be
used.

Ferritic materials up to and including 1,2
inch shall be preheated to 100°F minimum; 200°F
minimum above 1/2 inch to and including 1-1/2
inch; 300°F above 1-1/2 inches. Preheat shall
be maintained for a period of 2 hours after
completion of welding.

The required temperatures and holding times
for PWHT of various base materials are listed
in Attachment 10.

When pressure parts of two different P-Number
groups are joined by welding, the PWHT shall
be that specified for the material requiring
the higher PWHT temperature.

When non-pressure parts are welded to pressure
parts, the PWHT requirements of the pressure
part shall control.

Ferritic steel parts, when used in conjunction
with austenitic chromium-nickel stainless
steel parts or austenitic/ferritic duplex
steel, shall not be subjected to solution heat
treatment. -

Norinal thickness, as used herein, is the
thickness ot the welded joint.

When the welded joint connects parts of the
same thickness using a full penetration butt
weld, the nominal thickness is the total depth
of the weld exclusive of any permitted
reinforcement.

For groove welds, the norinal thickness is the
depth of the groove.

For fillet welds, the nominal thickness is the
throat dimension. If a fillet is used in
conjunction .with a groove weld, the nominal
thickness is the depth of the groove or the
throat dimension, whichever is greater.
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7‘5.5.4

7.5.5.5

7.5.£.5.1

7'5.5.5.2

7.5.5.5.3

7.5.5.5.4

7.5’5'5.5

7.5.5.5.6

7.5.5.5.7

7.5.5.5'8

7.5.6

7.5.6.1

7-5.6.2

For stud welds, the nominal thickness shall be
the diameter ‘of the stud.

¥hen a welded joint connects parts of unequal
thicknesses, the nominal thickness shall be
the following:

The thinner of two adjacenﬁ butt-welded parts
including head to shell connections.

The thickness of the shell or the fillet weld,
whichever is greater for connections to
intermediate heads.

The thickness of the shell in connections to
tube sheets, flat heads, covers, flanges, or
similar constructions. '

The thickness of the weld across the nozzle
neck or shell or head or reinforcing pad
attachment fillet weld, whichever is the
greater.

The thickness of the nozzle neck at the joint
in the nozzle neck to flange connection.

The thickness of the weld at the point of the
attachment when a nonpressure part is welded
to a pressure part.

The thickness of the weld in tuba to tube
sheet connections.

For repairs, the nominal thickness is the
depth of the repair weld.

The postweld heat treatment shall be
performed, .using one of the following
procedures:

Heating the vessel as a whole in an enclosed
furnace. - This procedure is preferable and
should be .used whenever practicable.

Heating the vessel in more than one heat in a
furnace provided the overlap of the heated
sections of .the vessel iz at least 5 feet.
When this procedure is used ¢the portion
outside of the vessel shall be shielded so
that the texperature gradient is not harmful.
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7.5.6.4

7.5.6.5

7.5.6'6

Heating of shell sections and/or portions of
vessels to postweld heat treat longitudinal
joints or complicated weld details before
joining to ' make a complete vessel. The
circunferential joints requiring PWHT may be
locally postweld heat treated by heating a
circumferential band which includes such
joints. The width of the heated band on each
side of the greatest width of the finished
weld shall be two times the shell thickness.

The vessel may also be heated internally by
any appropriate means. The vessel should be
fully enclosed with insulation material and
have adequate indicating and recording
temperature devices to maintain control and
maintenance of the heat through the vessel
wall.

Heating a circumferential band containing
nozzles or . other welded attachments that
require PWHT, in such a manner that the band
shall attain the required temperature
uniformly and be held for the required time.
The circumferential band shall extend around
the entire vessel and its width shall be at
least six times the plate thickness beyond the
welded joint on either side. The portion of
the vessel outside of the circumferential band
shall be protected so that the temperature
gradient is not harmful.

Heating the circumferential joints of pipe or
tubing by any appropriate means over a band
having a width on each side of the center line
of not less than three times the greatest
width of the finished weld. The portion
outside of the heated band shall be protected
so that the <temperature gradient is not
harmful.

requirements: A
The texperature of the furnace if used, shall

not exceed 800°F at the time the vessel or part
is placed in it.
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Above 800°F, :the rate of heating shall not be
more than 400°F per hour divided by the maximum
metal thickness of the shell or head plate in

inches, but in no case more than 400°F per! by
hour. During the heating period there shall :
not be a greater variation in temperature

throughout the portion of the vessel being
heated than 250°F within any 15 foot interval
of length.

7.5.7.3 The vessel or vessel part shall be held at or 5
above the minimum specified temperature for
the period of time specified. During the
holding period, there shall not be a greater
difference than 150°F between the highest and
lovest temperature throughout the portion of
the item being heated.

ST
Dby iyt L

7.5.7.4 During the heating and holding- periods, the
L furnace atmosphere shall be so controlled as
Hov to avoid excessive oxidation of the surface of
the vessel. The furnace shall be of such
£ design as to prevent direct impingement of the
e flame on the vessel. '
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7.5.7.5 Above 800°F, cooling shall be done in a2 closed
furnace or cooling chamber at a rate not
greater than 500°F per hour divided by the
paximum metal thickness of the shell or head
‘ plate in inches, but in no case more than 500°F
. per hour. Below 800°F, cooling may be in still]
air.
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7.5.8 The PWHT for: SA-517 and SA-592 materials with
a2 nominal thickness of .58 inch to 1-1/4 inch
inclusive, may be waived provided the
following conditions are met:

Yo nata, i

7.5.8.1 A minimum of 200°F preheat and a minimum 400°F c’
interpass temperature is used.
7.5.8.2 After completion of welding and before the 4

weldrent has cooled below the minimum prsheat i
temperature,  the weldment is heated to 400°F
and maintained at that temperature for a
minimum of 4 hours. d

v
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7.5.8.3

7.5.9

7.5.9.1

7.5.9.2

7.5.9.3

7.5.9.3.1

7.5.9.3.2

7.5.9.3.3

All welds are examined by nondestructive
exarination in accordance with provisions of
the Part UHT (ASME Sec. VIII).

Weld repairs on vessels that have been PWHT
shall require PWHT after repairs except as
permitted below:

When higher preheat temperatures are utilized:;

When the half temper bead technique is
pertormed;

Weld repairs to P-No. 1 Group Nos. 1, 2, and 3

~ materials and to P-No. 3 Group Nos. 1, 2, ard

3 naterials and to the weld metals used to
join these materials may be made after the
final PWHT but prior to the final hydrostatic
test, without additional PWHT, provided that
PWHT is not required as a service requirement.
The welded repairs shall meet the requirements
of (7.5.9.3.1) through (7.5.9.3.6) below.

These requirements do not apply when the '

velded repairs are minor restorations of the
material surface, such as those required after
removal of construction fixtures, and provided
that the surface is not exposed to the vessel
contents.

PCI shall give prior notification of the
repair to the user or to his designated agent
and shall not proceed until acceptance has

_ been obtained. Such repairs shall be recorded

on the Data Report.

The total repair depth shall not exceed 1-1/2
in. for P-No. 1 Group Nos. 1, 2, and 3
materials and 5/8 in. for P-No. 3 Group Nos.
1, 2, and 3 materials. The total depth of a
weld repair shall be taken as the sum of the
depths for repairs made from both sides of a
weld at a given location.

After removal of the defect, the groove shall
be examined, using either the =magnetic
particle or the liquid penetrant examination
methods.
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7.5.9.3.4

7.5.9.3.4.1

7.5.9.3.4.2

7.5.9.3.4.3

7.5.9.3.5

In addition to the requirements of Section IX
for qualification of Welding Procedure
Specifications for groove welds, the following
requirements shall apply.

The weld mnetal shall be deposited by the
manual shielded metal arc process using low
hydrogen electrodes. The electrodes shall be

properly conditioned in accordance with

Section II,. Part C, SFA-5.5, Appendix AS5.6.
The maximum bead width shall be four times the
electrode core diameter.

For P-No. 1 Group Nos. 1, 2, and 3 materials,
the repair area shall be preheated and
maintained at a minimum temperature of 200°F
during welding.

For P-No. 3 Group Nos. 1, 2, and 3 materials,
the repair weld method shall be limited to the
half bead weld repair and weld texper bead
reinforcement technique. The repair area
shall be preheated and maintained at a minimum
temperature of 350°F during welding. The
maximum interpass temperature shall be 450°F.
The initial layer of weld metal shall be
deposited over the entire area using 1/8 in.
maxinum diameter electrodes. Approximately
one-half the thickness of this layer shall bhe
removed Dby grinding before depositing
subsequent layers. The subsequent weld layers
shall be deposited using 5/32 in. maximum
diameter electrodes in such a manner as to
assure tempering of the prior weld beads and
their heat affected zones. A final temper bead
weld shall be applied to a level above the
surface being repaired without contacting the
base material but close enough to the edge of
the underlying weld bead to assure tempering
of the base material heat affected zone.
After completing all welding, the repair area
shall be maintained at a temperature of
400°F-500°F for a minimum period of 4 hours.
The final tenper bead reinforcement layer
shall be removed substantially flush with the
surface of the base material.

After the finished repair weld has reached
anbignt temperature, it shall be inspected
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7.5.9.3.6

7.6

7.6.1

7.5‘1.1

7.6.1.2

7.6.1.3

7.7

7.7.1

7.7.2

using the same nondestructive examination that
was used in 7.5.8.3 above, except that for
P-No. 3, Group No. 3  @materials, the
examination shall be made after the material
has been at ambient temperature for a minimum
period of 48 hours to determine the presence
of possible delayed cracking of the weld. If
the examination is by the magnetic particle
method, only the alternating current yoke type
is acceptable. In addition, welded repairs
greater than 3/8 in. deep in materials and in

" welds that are required to be radiographed

shall be radiographically examined.

The vessel shall be hydrostatically tested
after making the welded repair.

ASME SECTION XI

Repair welding by the Temper Bead Technique
shall reet the following requirements:

Repairs shall be performed as specified in the |

Owner’s Repair Program.

Welding procedure specifications shall be
approved by the Owner’s Quality Assurance
Program.

The Welding Manager shall review all documents
to insure compliance with the applicable code
sections.

BATIONAL BOARD INSPECTION CODE

Recommended preheating temperatures shall be
in accordance with Attachment 3.

Preheat temperatures listed on the qualified
Welding Procedure Specification shall list the
preheat temperature. In such cases vhere this
temperature is different than the temperature
listed on Attachment 3, the WPS shall govern.

Postweld heat treat requirements shall be in
accordance with the applicable section of the
ASME Code. - )
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" 7.7.4 Under certain conditions and approval by the

Authorized ‘Inspector, alternate methods to
PWHT may be used as follows:

7.7.4.1 Higher preheat temperature

T7.7.4.1.1 Applicable to P-No. 1, Groups 1, 2, and 3;
P-No.3, Groups 1 and 2 (except Mn-Mo steels)
only.

7.7.4.1.2 Preheat temperature of 300°F minimum, a minimum
distance of 4 inches or four times the
material thickness (whichever is greater) on
each side of the joint.

VTR

7.7.4.1.3 The maximum interpass temperature shall not
exceed 450°F,

- .
Lk O e ae

7.7.4.1.4 When a partial penetration weld is made, the
preheat and interpass temperature need only be
maintained a distance of 4 inches on each side
w. of the joint or four times the depth of the i
‘ repair weld, whichever is greater.

T

7.7.4.1.5 These provisions appl.y where toughness

i characteristics in the as welded condition are Bd
adequate at operating pressure test s
temperatures.

7.7.4.2 Half-bead témper welding technique. Use of f’

this technique requires approval from the o

Welding Manager.

8.0 DOCUMENTATION

)

8.1 The Welding Manager shall prepare an ;S
instruction -to the PWHT Technician for weld

specific PWHT requirements as described in e

Attachment 12.

8.2 Documentation of time, and temparature as
required by. the applicable Code and design
document shall be maintained on each PWHT.
For PWHT, time-temperature charts with the
following information shall be included as a
ninimum:

. "B8.2.1 Date and time of PWHT (including start and
' completion time).

P TT PR U
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8.2.2

8‘2.3

8.2.4
8.2.5

8.2.6

8.2.7
8.2.8

8.2.9

8.2.10

8.3
8.3.1

Weld number

Item/component identification (equipment piece
nuxber, valve number, etc.)

Welder(s) ‘symbol.
Calibrated recorder identification

Applicable scale indications for chart (i.e.,
travel speed).

Required holding temperature and time.
Heat treatment operator’s name.

Heat <treatment procedure and applicable
revision.

Map of thermocouple placement for ASME Code
itexs.

Flow of documentation:

After completion of the PWHT, the Welding
Manacer shall review the documentation ¢to
ensure that the Code and WPS requirements have
been satisfied. He shall sign and date the
documents and forward them to Quality Control.

Quality Control shall review, sign and date
the documents ensuring that the PWHT was
properly conducted, instruments used wvere
calibrated when required and Hold Points have
been satisfied. These docurents shall be made
availahle for the Authorized Inspector’s
review.
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ATTACHMENTS

9.1 Preheat Requirements for ASME B31.1. .

9.2 Preheat Requirements for ASME B31.3 l

9.3 Non-Mandatory Preheats ASME Section I and VIII
(Division I).

9.4 gon-xandatory Preheats for ASME Section III, Appendix

9.5 Postweld Heat Treaﬁment Requirements for ASME B31l.1l.

9.6 PWHT Requirements for ASME B31.3.

5.7 PWHT Requirements for ASME Section I.

9.8 ASME Section III Requirements for PWHT of Welds.

9.9 ASHEASection IIX Exemptions to PWHT Requirements.

9.10 PWHT Requirements for ASME Section VIII.

9.11 Electrical Resistance PWHT Example.

9.12 Weld Specific FWHT'Requirenehts.
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NOTES:

1) The preheat requirements listed herein are mandatory minimum
values.

2) VWhen welding two different P-Number materials, the minimum
preheat temperature required shall be the higher temperature
of the material to be welded.

3) Thickness referred to is the greater of the nominal
thicknesses at the weld for the parts to be joined.

4) The preheat temperature shall be checked by wuse of
temperature-indicating crayons, thermocouple pyrometers, or
other suitable methods to assure that the required preheat
temperature is obtained prior to and uniformly maintained
during the welding operation.

PREHEAT REQUIREMENTS
B=No.1
. 175°F for material which has both a specified maximum carbon
B content in excess of 0.30% and a thickness at the joint in

X excess of 1 inch;

S0°F for all other materials having this P-Nunmber.

P-No. 3
175°F for material or product form which has either a
specified minimum tensile strength in excess of 60,000 psi, or
a thickness at the joint in excess of 1/2 inch;
S0°F for all other materials having this P-Number.

P-No. 4
250°F for material or pioduct form which has either a
specified minimum tensile strength in excess of 60,000 psi, or
a thickness at the joint in excess of 1/2 inch;

50°F for all other materials having this P-Nurmber.

P=No, 5
: 400°F for material which has either a specified minimum
. tensile strength in excess of 60,000 psi, or has bhoth a

specified minimum chromium content above 6.0% and a thickness
at the joint in excess of 1/2 inch; 300°F for all other
materials having this P-Number.
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400°F for all materials.
P-No, 7

S0°F for all materials,
P-No, 8

50°F for all materials,
P-No, 9

250°F for P-No. 9A materials.

300°F for P-No. 9B materials.

P-No, 10E

ety
-

tachment 1
P-8
Fiage 2 of 2

300°F with an interpass temperature of 450°F maximum.

Materials not listed on Attachment 1 shall be
accordance with the qualified welding procedure.

preheated in'
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ASME B31.3 H \
. T TEMPERATURES
@ ¢ quaLiTy ORGINAES
3 POOR WuA
G :
1 Specified n in.
Sase Tensile
Netal Veld tetal Base Nominatuall Strength, Min, Temperatyre
P.No., Analysis netal Thickness Bage Hetal Required Recomm
Dote(1)] AL N0, Croup
in kg el J bl ]
] ] Carbon Steel <1 <7 . 50
21 ALt e 17%
At >71 eee 175
3 2.11 Altoy Steels, <1/2 7t PUPN 50
Cre /X 2172 Atl e 175
ALL >7T1 e 178
4 3 Alloy Steels All Al 300 cee
1/ &<Cr
< 3
5 4,5 Alloy Steals All Atl 350 coe
-1/
cCre1X
6 6 wigh Alloy At ALl 3002
S teels
nartensitic
7 7 o igh Alloy ALt Alt co e $0
. . S teels
Ferritic
8 8,9 migh Alloy ALt Att cee 50
Steels
Austenitic
or .98 10  wickel Atloy Attt All 200
Steel
10 .o Cr-Cu Stsel Al ALt 300- -
400
10A ees NNV Steel At Al o 178
10¢ ve. 27Ct Steel ALl ALt 3003
T1a SC1 heo SME, M Steel Attt All cen 50
114 862 Sui Stent Atl Al 50 s
21-51 ces  ses ALl Atl cee 50
ROTES ¢

1) Speciat P-numbers (SP-1,5P-2 $P-3 ,$P-4 and $P-5) require special consideration.
The required thermal treament for Specisl P-Numbers shall be established by
the engineering design and demonstrated by the welding procedure qualitication.

e e emw i emere,

(2) Naxfmum Interpsass temperature 600°F.
(3) maintain interpass temperature betueen 350°%F -450°F ,
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Pa l of 2

175°F for material which has both a specified maximum carbon

content in excess of 0.30% and a thickness at the joint in excess
of 1 in.:

50°F for all other materials in this grouping.
P-No. 3, Group No, 1. 2, 3 '
175°F for material which has either a specified minimum tensile
strength in excess of 70,000 psi or a thickness at the joint in
excess of 5/8 in.;
S0°F for all other materials in this grouping.
P-No, 4, Group 1, 2
250°F for material which has either a specified. minimum tensile
strength in excess of 60,000 psi or a thickness at the joint in
excess of 1/2 in.:
50°F for all other materials in this grouping.
E-No, %5, Group No, 1, 2
400°F for material which has either a specified minimum tensile

strength in excess of 60,000 psi or has both a specified minimum

chromium content above 6.0% and a thickness at the joint in excess
of 1/2 in.:

300°F for all other materials in this grouping.
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175°F for P-No. 10A Gr. No. 1 materials;

250°F for P-No. 10B Gr. No. 2 materials:;

175°F for P-No. 10C Gr. No. 3 materials;

300°F for P-No. 10E (with interpass maintained between 350°F and
450°F)

250°F for P-No. 10F Gr. No. 6 materials;

For P~No. 10C Gr. No. 3 materials, preheat is neither required nor
prohibited, and consideration shall be given to the limitation of
interpass temperature for various thicknesses to avoid detrimental
effects on the mechanical properties of heat treated material.

For P-No. 10D Gr. No. 4 and P-No. 10E Gr. No. 5 materials, 300°F
with interpass temperature maintained between 350°F and 450°F.

a) P-No. 11A Group
Group No. 1 - None (see Note).
Group No. 2 ~ Same as for P-No.
Group No. 3 - Same as for P-No.
Group No. 4 - 250°F.

(see Note).
(see Note).

u o,

b) P-No. 11B Group

Group No. 1 - Same as for P-No. 3 (see Note).
«  Group No. 2 - Same as for P-No. 3 (see Note).
Group No. 3 - Same as for P-No. 3 (saee Note).
Group No. 4 - Same as for P-~No. 3 (see Note).
Group No. 5 - Same as for P-No. 3 (see Note).
Group No. 6 - Same as for P~No. 5 (see Note).
Group No. 7 - Same as for P~No. 5 (see Note).

Consideration shall be given to the limitation of interpass
temperature for various thicknesses to avoid detrimental effects
on the mechanical properties of heat treated materials.

Denotes Section VIII (Division I) recommendations only.
Denotes Section I recommendations only.
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Attgchment 4

WCP(‘\S

Pag( 1 of 2

1

200°F is suggested for material that has a maximum carbon
content of 0.30% or less and a thickness in excess of 1-1/2
inch. 250°F is suggested for material that has both a maximum
carbon content in excess of 0.30% and a thickness in excess of
1 inch. This does not apply to fillet welds 1/2 inch and less
in size that are used to attach insulation clips and other
parts not carrying 1oading§ due to internal pressure.

S0°F is suggested for all other materials in this group.

P-Nugber 1, Group ¢

200°F is suggested for material that has a paximum carbon
content of 0.30% or less and a thickness in excess of 1 inch.

250°F is suggested for material that has a maximum carbon
content in excess of 0.30% and a thickness in excess of 1

: . inCh .
Y

250°F is suggested for material that has either a specified
zaxinum tensile strength in excess of 70.0 ksi or a thickness
at the joint in excess of 5/8 inch.

50°F is suggested for all other materials in this group.

E-Nuxbey 4

300°F is suggested for material that has either a specified
minimum tensile strength in excess of 60.0 ksi or a thickness
at the joint in excess of 1/2 inch.

50°'F is suggested for all other materials in this group.
i
P-Nygber S

400°F is suggested for material that has either a specified
mininum tensile strength in excess of 60.0 ksi or has both a
specified minimum chromium content above 6.0% and a thickness
at the joint in excess of 1/2 inch.

300°F is suggested for all other materials in this group.

-
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400°F is suggested for all materials.

- 7 -
None is suggested.
P-Nymber 9
300°F is suggested for all materials.
E-Number 10
175°F is suggested for P-Number 10A. 250°F is suggested for
P-Number 10B. Preheat and interpass temperatures should be

controlled for various thicknesses to avoid detrimental
effects on the mechanical properties of heat treated material.

300°F is suggested for P-Number 10D and P-Number 10E with
interpass at 300-450°F.




PR ASME B31.1
Holding Tim.Basedm
P-Number Holding
Tezperature Up to 2 in. Over 2 in.
R, F _
P-No. 1 1100 to 1200 1 hour/inch 2 hr. plus 15 min.
Gr. Nos. 1, 2, 3 15 min. for each additional -
minimm inch over 2 in.

NOIES:

I. BT of P-No. 1 materials is not mandatory, provided that all of the
following conditions are met:

a) The nominal thickness, as defined in Paragraph 7.1.7, is 3/4 in. or
less;

b) A minimm preheat of 200°F is applied when the thickness of either of
the base metals exceeds 1 inch.

II. when it is impractical to PRI at the terperature range specified, it is
pemmissible to perform the FHHT of this material at lower temperatures for
longer periods of time in accordance with the altermate table at the end of
this attachment.

Holding Time Based on

P-Nuxmber Holding
Texperature Up to 2 in. Over 2 in.
Raxe, T
P-No. 3 1100 to 1200 1 hour/inch 2 hr. plus 15 nin.
Gr. Nos. 1, 2, 15 min. for each additional
minimm inch over 2 in.
NOTES::

I. PR of P-No. 3 materials is not mamdatory, provided that all of the
following conditions are met:

a) The nominal thickness, as defined in Paragraph 7.1.7, is 5/8 in. &
less;




n.

b) A minimm preheat of 200°F is applied when the thickness of either of
the base metals exceeds S/8 inch;

c) The specified carbon content of the P-No. 3 base material is 0.25% or
less,

when it is impractical to BWHT at the temperatwre range specified, it is
pemmissihle to perforn the BT of this material at lower temperatures for
longer periacds of time in accordance with the alternate table at the end of
this attachment.

Holding Time Based on

Paxber Holding
Terperature Up to 2 in. Over 2 in.
Ramce, F

P-No. 4 1300 to 1375 1 hour/inch 2 hr. plus 15 nin.

&- MO 1' 2' . 15 mno t&‘ m‘ wﬂm

minimm inch over 2 in.

v r o
L e S T T T T T
an
A

I)

NOTES:

BT is not mandatory for P-No. 4 material under the following conditions:

a) Weldsmpipearattadmtweldstopipecaplyngwithmotﬁn
following caditions:

1. A maximm ncminal pipe size of 4 inches;

2. A mdmm material thickness of 1/2 inch;

3. A mdnm specified carbon content of the material to be welded
of 0.15%;

4. Mplication of 250°F minimm preheat during welding.
b) Fcrsaalweldin;ofthmadeaoroﬂ\ermdmicaljoints;mwidad:

1. 'The seal weld has a throat thickness of 3/8 in. or less:
2. A minimm preheat of 250°F during welding is applied.
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&
Holdin; Tim.Based on
P-Number Holding
Temperature Up to 2 in. Over 2 in.
Ramge. F
P-No. S 1300 to 1400 - 1 haur/inch 2 hr. plus 15 nin.
Gr. Nos. 1, 2, 15 min. for each additional
minimm inch over 2 in.:
NOTES:

I. B¥T is not mandatory for P-No. 5 material under the following conditions:

a) Welds in pipe or attaciment welds to pipe camplying with all of the
fallowing caditions:

1. A maximm nominal pipe size of 4 inches:

2. A maximm material thickness of 1/2 inch; :

3. A wmaximm specified chromium content of materials to be welded of
3.0%; .

4. A meximm specified carbon content of the material to be welded
of 0.15%;

5. Application of 300°F minimm preheat during welding.

mTim&sedm
Nominal Thid

P-Number Holding ]
Texpera Up to 2 in. Over 2 in.
Rage, F
P-No. 6 1400 to 1475 . 1 hour/inch 2 hr. plus 15 min.
Gr. Nos. 1, 2, 3 . 15 min. for each additional
ninimm inch over 2 in.
NOTES:

I. PWT is not mandatory for P-No. 6 material under the following conditions:
a) For Type 410 material provided:

1. The specified carbon content is not more than 0.08%;
2. 'The maxinm material thickness is 3/8 inch;
3. ‘The weld is made with A-No. 8, A-No.'9, or F-No. 43 filler metal.
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FOOT WEID HEAT TREATMENT RECQUIREMENTS
FR A 1.1
Holding Time Based on
P-Ruxber Holding
Tezmperature - Up to 2 in. Over 2 in.

Rarge, F
PNo. 7 1350 to 1425 1 hour/inch " 2 hr. plus 15 min.
Gr. Nos. 1, 2 ‘ 15 min. for each additional
minimm inch over 2 in.

NOTES:

I. In lieu of the cooling rate in Paragraph 7.1.8, P-No. 7 material cooling
rate shall be 100°F per hour maximm in the range above 1200°F after which
the cooling rate shall be sufficiently rapid to prevent embrittlement.

II. BT is not mandatory for P-No. 7 material under the following comditions:
a) For Type 405 material provided:
1. 'The specified carbon content is not more than 0.08%;

2. The mexdmm materisl thickness is 3/8 inch;
3. The weld is made with A-No. 8, ANo. 9, or F-No. 43 filler metal.

Holding Tixe Based on

P-Number Holding
Tenperature Up to 2 in. Over 2 in.
Range, F

PNo. 8 None None

&. M. 1' 2' 3

NOTES:

I. BT is neither required nor prohibited for joints betwsen P-No. 8
austenitic stainless steels.
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P-Nurber Holding
Termperature Up to 2 in. Over 2 in.
Range, F
P-No. 9A 1100 to 1200 1 hour/inch 2 hr. plus 15 min.
Gr. No. 1 15 min. for each additional
minimzn inch over 2 in.
NOTES:

I. twhen it is impractical to BT at the temperature range specified, it is
pemissible to perform the PAHT of this material at lower temperatures far
longer periods of time in accordance with the altermate table at the end of
this attactment. However, the minimm F¥T shall not be less that 1000°F.

II. PWHT is not mandatory for P-No. 9A material under the following conditions:

a) Welds on pipe or attaciment welds to pipe camplying with all other the
following conditions:

1. A maximm naminal pipe size of 4 inches;

2. A mximm material thickness of 1/2 inch:

3. A maximm specified carbon content of the material to be welded
of 0.15%;

4. Application of 250°F minimm preheat during welding.

Bolding Tima.Based on

P-Number Holding
Up to 2 in. over 2 in.
Range, F
P-No. 9B 1100 to 1175 1 hour/inch 2 hr. plus 15 min.
Gr. No. 1 15 min. for each additional
minimm inch over 2 in.
NOTES:

I. when it is impractical to PWHT at the temperature range specified, it is
penissihletoperfomﬂxeﬂiﬂ‘oft)ﬁsmterialatlw for
long periocds of time in accordance with the altemate table at the end of
this attachment. However, the minimm FHT temperature shall not be less
than 1000°F.
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II. WMT of P-No. 9B material is not mandatory for material thickness of 5/8
in. or less providing the Welding Procedure Qualification has been made
using material of thickness equal to or greater than the production weld.

P-Number Holding
Tenperature Up to 2 in. Over 2 in.
m. F
P-No. 10E 1250 to 1300 1 hour/inch 2 hr. plus 15 min.

Gr. No. 5 15 min, for each additional

minimm inch over 2 in.

NOTES:

I. - In lieu of the cooling rate in Paragraph 7.1.8, the P-No. 10E material
cooling rate shall be 100°F per hour minimm in the range above 1200°F
after

2 Termpera
Tenperature *F hr/in [Note (3)]
50 2
100 ' 4
150 (Note 2) 10
200 (Note 2) 20
NOTES:

1. Postweld heat treatment at lower tecperatures for longer periods of time,
in accordance with this table, shall be used only where permitted in the
tables of this Attachment. .

2. A decrease of more than 100°F. below the minimm specified tesperature is
alloweble only for P-No. 1, Gr. Kos. 1 and 2 materials.

3. Times shown apply to thickness up to 1 in. Add 15 min/in. at thickness for
thicknesses greater than 1 in.
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TABLE
MIMNINNTS FOR REAT TREATENT .
Specifiod Nin, welding time
Teraile
Saee weninet Uetl Strongth, Metal hr/in, Hin,
Metsl Weld Metetl Sese Tomperoture Heninal Tiae, Irirvetd
o siner Araiysis motat B 1 {wete (2)) hr Nordrwes
teete (1)} A-thaber St tn, kst ¢
] ] Corbon Steel :’,‘ “‘ Sere YY) XX ese
»374 At 1100-1200 1 1 .
3 2.1 Atloy stoels, &S74 a Herve ves vea cee
Cral/ X 3 713 At 1100-1323 1 ] 223
Alt 1 241 1100-1323% | ] 2
) ’ .“" .‘"(.. 3‘” :71 Hore ese ene “ee
1/2%aCrad% »172 At 1300-1373 1 2 223
Alt 122 1300-1373 ? 2 223 8
s 4,3 Alloy steels, -
2-1/74%Cre10% X
(33“?,:0.13") ;1/2 AtL None ses xx XX O
(>3%C¢ 9050, 13XC or) »12 Al 1300-1400 1 H 2 =
. . Nigh sliey steels Al ALt 1350-1430 1 2 2 &
mortensitic |
A 260 ¢r, 420 Al Att 1130-1223 1 ) 21 2
4 r Nigh slley stesls Al alt Nene o
territic o)
8 L R Nigh ottey steels AUl Att Wore aee g—-)
sustenitic =
", 1" Nickel atloy steels 3/4 Att None son aee e g
' »374 Al 1100-1173 172 1 os
" Cr-Cu oteel Al Att 1£00-1300 " 2
104 ose -y steel 9" ‘7' . Nore X cse (XX}
»3/4 At 1100~1300 1 1 W
All 124 11001300 |} t 223
"we 27 Cr oteel Att 111 1223-1300% 1 1
1] TR
. Cr-%i-Ne steel Alt At wote (3) 72 \ 12 ves
1
mer ... 1, ) sreet a2 atl Wore
»2 Alt 102%-1083% ) 1 cse
9 ¥ eteet »? Att 1023 1083% ' ' "

O L

S AN e e LA -
O g D P

et hamlte A il



Attochment 6
resgiel o LAY

(V) Speclal P-tumibare($r-1,80-2,57:3,5P:4 ord §2:3) reauire special conaiderstion. The required thermsl treatment for speclal P-Wumbers shall be
ostebl fohed by the englneering deelon and demerstretod by the welding presedure quatlificetion,
€2) for 81 oquivalent, b, am, divide hesin. by 29,

(3) Cool sa ropldly o8 poesible after the held peried.
{4) Conling rote to 1200°F shall be less than 100°F/he; thereafter, the coeling rote shall be fast ensuph te pravent esbrittliement,

$}] m:rld hoat trosteent is neither required rer prohibited, dut ey heat treatmant spplied shall be performad at 1000°F-1900°F followed by repld
coolling,

(5) Cooling rate shatl be »300°F/hr te &00°F.
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Attacdtment 7

wer-¢
Pagé’l of 13

1
Y
L Minimm Holding Time at Normal
Minimm Teaperature for Weld Thickness
Holding (Naminal)
Material Temperature, °F. Up to Over 2 in. Over 5 in.
2.1n. to 5 in.
PNo. 1 1100 Ihr/in. 2 hr plus 2 hr plus
Group Mo.1,2,3 15 min. 15 min. for 15 min.
minimm each addi- for each
tional inch additional
over 2 in. inch over
2 in.
NOTES:

(1) Foetweld heat treatment is not mandatory for P-No. material under the
following corditions:

(a)

(b)

()

for ciramferential welds in pipe,tubes or headers when the pipe,
tubes or headers camply with a nominal wall thickness of 3/4 in. ar
less at the joint

for fillet welds used on slip-on and socket welding flanges and

fittings when the following conditions are met:

(1) a fillet weld throcat thickness of 1/2 in. or less, reqardless
of base metal thickress '

(2) a minimm preheat of 200°F when the thickness of a pressure
part at the weld exceeds 3/4 in., -

for fillet welds attaching nopressure parts to pressure parts that
have a throat thickness of 1/2 in. or less, provided preheat to a
pinimm temperature of 200°F is applied when the thickness of the
pressure part exceeds 3/4 in.

for walds used to attach extended heat absorbing surface to tubes amd
insulation attachment pins to pressure parts

for tubes or pressure reta2ining handhole amd inspection plugs or
fittings that are seared by physical means (rolling, shoulder
cnstruction, machine threads, etc.) and seal welded, provided the
seal weld has a throat thickness of 3/8 in or less.

forstuﬁweldedtopmsmputsforpxpoaesmtimhﬂndin(d)
above, provided preheat to a minimm temperature of 200°F is applied
when the thickness of the pressure part exceeds 3/4 in.




Attachment 7

WCp-8
Page 2 of 13
ASME SECTION I
MANDATORY sEQUTRIMENTS FOR POSTWELD HEAT TREATMENT

SF TRESSURE PARTS AND A’I‘TAGWIS

'5;  for wube-to-tibesneet welded attachment of P-Ne. I, Group Nos. 1 ard
2 material in firewube boiiers if the depth of the weld groove cr
preparation does not excead 0.375 in., provided a minirum preheat of
200°F is applied when the tubesheet thickness exceeds 23/4 in.

When it is impractical to PWHT at the temperature range specified, it is
permissikle wo perforn the AWHT of this material at lower temperatures for
iong periads cf Time in accerdance with the alternate table at the en:i of °
wis artachment.

For BNc.i Group Nc. @ materials, the postweld heat treatment requirement
for mubes welded o tubular manifolds or headers is not mandatory when all
2f <he foliowing comditions are met:

‘a}  the tubes do nct excead 2 in. 0.D.

i) <the header does not exceed 8 in. nominal pipe sicze

{21 the header thickmess does not exceed 1/2 in. '

!

27 a munimum prefeat of 200°F is applied.
Minimm Holding Time at Normal
Minimm Temperature for Weld Thickness
Holding ) (Naminal)
Material Terperature, ‘F. Up to Over 2 in. Over 5 in.
. 2 in. to & in.
>Ne. 2 1120 1 hrrin. 2 hr pilus 15 2 hr plus 15
Sroxp No.l1.2,3 15 min. min. for each min. for each
minimm additional additional
inch over inch over
2 in. 2 in.
NCTES:

for PNo. I Sroup No. 3, postweld heat treatment of P-No. 2
mat e_. als is not mandatory under the following conditicns (postweld heat
nt s oandatery for P=No. 3 Group No. 3 materials for all

123 for ciromferential welds in pipe, tubes, or headers where the pipe,
tubes, or headers camply with both a naminal wall thickness of 5.8 in.
or iess, and a specified maximm carbon oontent (SA material
specification carbon content, except when further limited by the
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(2)

(3)

Purchaser to a value within the specification limits) of not more than
00290

{b) for fillet welds used on socket welding fittings when the following
coditions are pet:
(1) a fillet weld throat thickness of 1/2 in. or less, regardless of
base metal thickness

(2) a maximm specified carbon content (SA material speciﬁmtim.

carbon content, except when further limited by the Purchaser to

a value within the specification limits) of not more than 0.25%.

(3) a minimm preheat of 200° F when the thickness of a pressure part
at the weld exceeds 5/8 in.

(c) for fillet welds attaching napressure parts having a specified
maucimm carbon content (SA material specification carbon content,
when further limited by the Puxchaser to a value within the

exoept
spacification limits) of not more than 0.25% that have a throat

thickness of 1/2 in ar less, provided preheat to a minimm tesperature
of 200°F is zpplied when the pressure part exceeds 5/8 in.

(d) for welds used to attach extended heat-absorbing surface to tubes and
insulation attachment pins to pressure parts.

(e) for tubes or pressure retaining handhole and inspection plugs ar
fittings that are seared by physical means (rolling, shoulder
construction, machine threads, etc.) and seal welded, provided the
seal weld has a throat thickness of 3/8 in. or less.

($4) posbaldheattteamismtm:ﬂatmyforst\xbwaldedtoptmm
parts for puxposes not included in (d) above and which have a
specified mmdmm carbon cantent ¢f not more than 0.25% (SA material
specification carbon content, except when further limited by Purchaser
to a value within the specification limits), provided a preheat to a
ninimm texperatire of 200°F is applied when the thickness of the

pressure part exceeds 5/8 in.

Rmitxshpractialtomfratﬂntmpenhmemgesp-ciﬁed, it is
permisaible to perform the FHT of this material at lower temperatures for

: lagpa:imotﬁmmmdarmvithﬂnaltemtetableatthecﬂof

this attactment.

Note (1) does not apply to welds using the inertia and contimuous drive
friction welding processes. Postweld heat treatment is mandatory for all
Woﬁmtmalsnldedusirgimrtxaammdriwmmm

welding.




Minimm Holding Time at Normal

mmnn Temperature for Weld Thickness
Holding (Naminal)
Material Tesperature, °F. Up to Over 2 in. Over 5 in.
2 in. to 5 in.
P-No.4 1100 1 hry/in 1 hr/in. 5 hr plus 15
mup'bo 1' : Em nin- fxw
inch over 5 in.

(1) Postweld heat treatment is not mandatory for P. No. 4 materials under the
following corditions:

(2)

(b)

{c)

for ciramferential welds in pipe or tubes where the pipe or tubes
camply with all of the following conditions:

(1) a maximm nominal outside diameter of 4 in.

(2) a maximm thickness of 5/8 in.

(3) a maximm specified carbon content (SA material specification
carbon cantent, except when further limited by the Rurchaser to
a\mlmwiﬂﬂnﬂnspecnxmumlinits) of not more than 0.15%.

(4) a minimm preheat of 250°F. This mininm preheat is not required
for SA-213 Grade T1l tube materials with a maximm ocutside
Aiameter of 1.5 in. ard 2 raxdmm thickness of 0.165 in. when
buttwelded using 2 miltipess GTAW process.

for fillet welds used on socket welding fittings, when the following

coditions are met:

(1) a fillet weld throat thickness of 1/2 in. or less, regardless of

base metal thickness.

(2) a mxnun specified carbon content (SA material specification
carbon content, except when further limited by the Purchaser to
a value within the specification limits) of not more than 0.15%

(3) a minimmn preheat of 250°F

for pipe and tube materials meeting the requirements of (a)(1),
(a)(2), am (a)(3) above and having either fillet welds attaching
norpressure parts to them, provided the fillet weld has a throat
thickness of 1/2 in. or less-and the material is preheated to 250°F

minimm; or heat-absorbing :murfaces and non-l studs
attached to them, provided the material is preheated to 250°F minimm.
A lower preheating temperature may be used, provided specifically
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(2)

(d)

controlled procedures necessary
Such procedures shall include but shall not be limited to the
following:

(1)
(2)

(3)

to produce saud joints are used.

The throat thickness of fillet welds shall be 1/2 in. or less.

The maximm contimous length of fillet welds shall be not over
4 in.

mectmdsorfinermtalmmdryammﬂwidea'

low-hydrogen weld deposit. Chrame-moly filler metals shall have
a raxinm specified chromiue content of not more than 2.50% and
a raxinn specified carbon content of not more than 0.05%.

The thickness of the test plate used in making the welding
procedure qualification shall not be less than that of the
material to be welded.

(24

fittings that are secured: by physical means "(rolling, shoulder
construction, machine threads, etc.) and seal welded, -provided the
seal weld has a throat thickness of 3/8 in. or less.

friction welding processes. Postweld heat treatment is mandatory for all
mmotmmrialsmldedmhgmmmdﬁvefrmm
welding.

4
i
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Holding .
Material Texperature, °F. Up to Over 2 in. - Owver 5 in.

=2 in. to0 5 in.
PNo. 5 1250 1 hr/in. 1 hx/in. 5 hr. plus
Growp No. 1,2 15 min 15 min. for
nminimm each aiiitionml
. ich owexr 5 in.
P-No. 5 1300 1 hr/in. 1 hr/in S hr. plus
Grap No. 4 15 min 15 min. for
irch ower S in.
NOTE:

. (1) Bxoept for P-No. 5 Group No. 4, postweld heat treatment is not mandatory

for P-No. 5 materials under the following conditions:

(a) forciru-fuumialwldsihpipeotubesmmpipeorubu
cawply with all of the following conditions:

(b}

(c)

(1)
(2)
(3)
(4)

(5)

a meodimm specified chromium content of 3%

a mxximm nominal cutside diameter of 4"

a maximm thickness of 5/8"

a mecdimm specified carbon content (SA material specification
carbon content, except when further limited by the Purchaser to
a value within the specification limits) of not more than 0.15%
a pinimm preheat of 300°F

for fillet welds used an socket welding fittings, when the following
conditions are met:

(1)
(2)

(3)

4)

for pipe

a mexdmm specified chromium content of 3.0%.

a fillet weld throat thickness of 1/2 in. or less, regardless of
base metal thickness

a maximm specified carbon content (SA material specification
carbon cantent, exept when further limited by the Rurchaser to
a value vithin the specification limits) of not more than 0.15%
a2 minimm preheat of 300°F

and tube paterials meeting the requirements of (a)(l),

(a) (2), (a)(3), and (a)(4) above having sither fillet welds a

to them, provided the fillet weld has a throat

nonpressure
thickness of 1/2 in. or less ard the material is preheatsd to 300°F

PLAS u;o.'.j'.-(nu,ﬂ',u i ) .}3&3}';-"—: .
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(2)

(Q)

minimm; or heat-absorbing surfaces amd non~load mxirg studs

attached to them, provided the material is preheated to 300°F minimm.

A lower preheating temperature may be used, provided specifically

controlled procedures necessary to produce sound joints are used.

s)d:procedmslmli:chﬂehxtsmllmtbelimitedtothe

following:

(1) The maximm throat thickness of fillet welds shall be 1/2 in.

(2) The madmm contimous length of fillet welds shall be not over
4 in.

(3) Electrodes or filler metal shall be dry and shall provide a
low-hydrogen weld deposit. Chroume-moly filler metals shall have
a maximm specified chromium content of not more than 2.50% amd
a maximm specified carbon content of not more than 0.05%.

(4) The thickness of the test plate used in making the welding
procedure qualification, shall not be less than that of the

material to be welded.

forubesorpnsamereta:mmhaxﬂnlearﬂuspecumphx;sor
flttugsnthaspecxhedmmmmchmmcmtentofstthatare
secured by physical means (rolling, shoulder construction, machine
threads, etc)ardsealwﬂded,pmdedﬂxesealmldhasaﬂmt
thickness of 3/8 in. or less

Note (1) does not apply to welds using the inertia and contimious drive
friction welding processes. Postweld heat treatment is mandatory for all
thicknesses of materials welded using inertia and contimuous drive friction
welding.
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Minimm Holding Time at Normal
Minimm Temperature for Weld Thickness
Holding _(Nominal)
Material  Temperatire, °F. Up to over 2 in. Over S in.
2 in. to 5 in.
PNo. 6 1400 1 hx/in. 1 hr/in. S hr. plus
Group No. 1,2,3 15 min 15 min. for
minimm ench axditioml
inchover S
NOTES:
(1) FPostweld heat treatzent is not mandatory for P-No.6 materials under the
following conditions:
(a) forlypeuo-aterial‘&xemmemtenalardmmxctimsmnmly
with the following conditions:

(1) a maximmn specified carbon content (SA material specification
carbon content, except when further limited by the Purchaser to
avalmwiﬂlinﬂespacuiatimuniu)ofmtmthmooet

(2) the electyodes used shall produce an austenitic chromiue-nickel
weld depasit, or narair-hardening nickel-chromiue-iron weld
dq:oait,md;xwidedﬂnfollmmadditim:@imxtsm
(a) ﬁn;terialﬁzidamsatt&nmldedjomtdoesmtomad

3/8 in. .
(b) for material thickness over 3/8 in. through 1-1/2 in., the
follcm:gadditianlccrdiumssmubemmnnd
(1) a preheat of 450° F shall be maintained during welding.
(2) the welded jomts shall be fully radiographically
exanined,
(2) Note (1) does not apply to welds using the inertia and continuous drive

friction welding processes, Pcsuleldrmtt:mamxtismrﬂatnryfarall
thicknesses of materials welded using inertia and continuous drive friction

welding.
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Holding (Naminal)
Material Tenperature, Up to Over 2 in. Over 5 in.
2 in. to 5 in.
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P-No. 7 1350 1 hx/in. 1 hr/in. 5 hr. plus
i 15 min. for

Grap No. 1,2 15 min. ]
minimm exch aditioml
inch over 5%

NOTES:
(1) Postweld haat treatment for P-No. 7 material shall be

performed, excet |
ﬁntﬁncnolhgntes}nnheamadmmofloo F/hr in the range above -
1200° Fattarmidxthecoolirgratesmllbesutﬁcimtlyrapidtopre\mxt ‘

abrittlement.

(2) Tostweld heat treatmsnt is not mandatory for P-No.7 materials under the .

following conditions:

(a) for Type 405 material where the paterial and construction shall comply -

with the following caditions:
(1) a maximm specified carbon content (SA material specificatiom

carbon cattientt, except when further limited by the Purchaser to

a value within the specification) of not more than 0.08%
(2) ﬁnelectmdasmedshanpm&mmmﬁticdmim-nidwl
weld deposit, or a non-air-hardening nickel-chromiimm-iron weld
mt,mmmmmuwmwinmmmm

(a) ttnmterialthidmessatthewldadjemtdoasmm
3/8 in.

(b) for material thickness over 3/8 in. ﬁxmm:l.-l,/z in., the
tonmrgadditicrmlreq\nmts
(1) 2 preheat of 450° Fs}nllbamintaimddn'imwldhq
(2) g::nined welded joints shall be fully radiographically
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Minimm HRolding Time at Normal
Minimm Terperature for Weld Thickness
Holding (Naminal)
Material  Temperature, °F. Up to Over 2 in. Over 5 in.
2 to 5 in,

P-No. 8, 31 Noue None None Nane
or 45

NOTES::

(1)

Postweld heat treatment is neither required nor prohibited for joints
between austenitic stainless steels of the P-No. 8 group, P-No. Blgmtpl
or P-No. 45 growp.

. Minimm Holding Time at Normal
Minimm Temperature for Weld Thickness
Holding (Naminal)
Material Temperature, °F. Up to Over 2 in. Over 5 in.
Zin' t05in, .

P-No. 9A 1100 1 hr/in. 1 hry/in. 5 hr. plus
Group No. 1 15 min 15 min. for
minimm enxch aXditicml
irhovwer S in.

NOTES: .

(1)

(2)

Rmitisin;nacticaltoﬂlﬂ'atﬂnta:peraumerarqespaciﬁed, it is

ible to perform the PRI of this material at lower temperatures
(1000° F minimm) for long pericds of time in accordance with the alternate
table at the end of this attaciment.

Postweld heat treatment is not mandatory for P-No. 9A materials under the
following canditions:

(a) for ciramferential welds in pipe or tubes where the pipe or tubes
‘comply with all of the following conditions:
(1) a maximm nominal outside diameter of 4 in.
(2) a maximm thickness of 1/2 in.
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. “A.N'D*\"JR" '-M‘" IREMINTS FOR POSTWEID HEAT TREATMENT
SF_PRESSURE PARTS AND ATTACHMENTS

727 a maximm specified carbon content (SA material specification
carbon content, excert when further limited by the Purchaser to
a value within the specification limits) of not more than 0.15%.

By for fillet welds used on socret welding fJ.ttmgs, when the following

conditions are met:

{1y a fillet weld throat thickness of 172 in. or less, regardless of
base metal thickness

12) a maximm specified carbon content (SA material spec1f1catmn
carbon content, except when further linited by the Purchaser to
a value within the speczfuztmn iimits) of not more than G.15%.

{2)  a minimm preheat cf 250°F when the thickness of a pressure part
at the weld exceeds 1.2 in.

:z) for pipe cr tube materials meeting the requirements of (a) (1), (a)(2)},
and {a} (.:} .abcve having attachments fillet welded to them, provided:
{1; <the fillet welds have a throvat mlckness of 1/2 in. or less.
{2} the “aterﬂal is preheated to 250° F minimm. A lower preheating
terperature may be used provided specifically controlled
. procedures necessary tc produce sound’ welded joints are used.
Such procedures shall include but shall not be limited to the

following:

{a) the throat <hickness of fillet welds shall be 1/2 in or
1
less.

(b) the raxinm contimuous length of fillet welds shall be not
over & in.

{c) the thickmess of the test plate used in making the welding
procedure qualification of Section IX, shall not be less
than that of the material to be welded.

(d) for tubes or pressure retaining handhole ard inspection plugs or
fittings that are secured by physical means (roiling,shoulder
construction, machine threads, etc.) and seal welded, provided the
seal weld has a throat thickness 3/8 in or less.




Minimm Holding Time at Normal

Minimm Temperature for Weld Thickness
Holding (Naxminal)
Material Teeperature, °F. Up to Over 2 in. over 5 in.
2 in. to 5 in.
P-No. 9B 1100 1l hr/m. 1 hr/in, $ hr. plus
Group No. 1 15 min ) 15 min. for
minimum eech additioml
inch over S in.

NOTES:

(1) When it is ixpractical to FRHT at the temperature rarge specified, it is
pm:ss:bletoperfomthenm‘oftmsmtenal at lower temperatures
(1000° F maxdimus) forlax;pencdsoftammaccm:damewithﬁ:ealtutute
table at the erd of this attachment.

: (2) Parposbre.ldhaattrmtmntofp-}b 9B materials, the holding temperature
. shall not exceed 1175°F.

{3) Fostweld heat treatment of P-No. 9B materials is not mandatory for
materials up to amd including 5/8 in. in thickness, providing a welding
procedure qualification has been made in equal or greater thickness than

production weld.
Minimm Holding Time at Normal
Minimm Temperature for Weld Thickness
Holding (Naninal)
Material Tesperature, °F. Up to Over 2 in. over 5 in.
2 in. to 5 in.
P-No. 10E 1250 1 h:ﬁn 1 hr/in. 1 hryin.
Group No. 1 15 .
ninimm

NOTE:

(1) FPostweld heat treatment for P-No. 10E(SA-268 TP446 material only) shall be
perfarmed, except that the cooling rate shall be a maximm of 100°F/hr
above 1200°F after which the cooling rate shall be sufficiently rapid to
prevent embrittlement.
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. . MANDATORY PFEQUIREMENTS HEAT TREATMENT
OF PRESSURE PARTS AND ATTAC. .4ENTS

ALTERNATE POSTWELD HEAT TREATMENT
REQUIREMENTS FOR CARBON AND
LOW ALIDY STEELS
(Applicable only when permitted in the preceding tables)

Decrease in Temperature Minimm Holding Time
Below Minimm Specified at Decreased Temperature,
Temperature, ' F hr/in. of thickness Notes -
0 2 cee

280 ) e
150 10 (1)
200 20 (1)

HOTE:

i1i  These lower postweld heat treatment temperatures permitted only for P-No.
. 1. 3rogp 1 axd 2 materials.
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2 MUDATORY RECUIREMENTS FOR POSTVELD WEAT TKEATMENT OF MELDS' .
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3 /
¥ Ninisum Nolding Time at Tesperature
; P-No. Molding For Weld Thickness (Nominel)
¥  {
o Renge, °F Over 1/2 in. Over 2 in.
L5 12 in, or less to g in, 051
i 2 he. plus 2 ke, pls
[ 15 min each 15 min eech
£ 1,3 1100-12%0 30 min. Y hr.Zin, additionst additionsl
i{a‘ inch over 2% inch over 2%
ii'.!.- 5 ar. pius i
P 15 min sech :
# é 1100-1250 30 min. 1 hr./in. 1 hr./in, additionat :
3 {nch over 5* :
¥
13 5, 6 S hr. plus
5 15 min each
& P-Re. & additionsl )
f gr. & 123Q-1400 30 min. 1 hr./in. 1 hr./in, inch over 5% :
-8 :
Gr. & 1050-1130 :
S ir. plus
15 min esch
7 1300-1400 30 min. 1 hr.zin, 1 hesins additionat
inch over 5%
A Gr. 1 1100-1250 . S hr. plus
30 min, 1 hr /in. 1 br./in. 15 ain sech
scditional
% Gr. ) 1100-1173 inch over S
10F Gr.1 1100-125¢ S hr. plus :
15 &in each ,
30 =in, 1 he.tin, 1 hr./in. asdditional
101 Gr.1 1300- 1400 fnch over 3»
1148 6r.b 1000-1030 30 ain. 1 hr.zin. 1 hr./in. 1 hr./in,
N Poies. §,50,42,03,45
o and herd surfacing on

P-8o. 1 bese metal shose
reported carben content
is oot more then 0.30X

PMT neither required nor prohibited.

- NOTES:

G G e e

at

1) Enesptions to the mardetory requirements of this Attechment are defined in Attachment =9«
2) All temperatures ace axtsl tesperstures.
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ASHE Section {11 A
ALTERNATIVE NOLDING TENPERATURES AND TIMES

Alternative Ninimm Alternative Minimm
Materisl Kolding solding Timee
P-No. Temperatures (°F) Diote (1))

1, 3, 9 Gr.1, 1050 2 hr7in. thick
1

1,3, YA Gr.1 1000 & hr/in. thick

1)) ALl other requirements for time and temperature shall apply.
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1 Vessels Circumferential butt and socket

1-1/4 in. 0.30

welds comecting pipe and. tubes & less o less

to nozzles where the materials

being joined are 1-1/2 in. and  Over 1-1/4 0.30 200

less in. to 1-1/2 or less
in.
3/4 in. or over 0.30 ....
less
Over 3/4 in. over 0.30 200
to 1-1/2 in.

Fin& m 3/4 in. LN X X ] zw
or less

All welds, except repair welds 5/8 in. or 0.25 or 200

aml fillet welds, less less

welding procedure qualification

is made using equal or greater

thickness base material than the

production wald

All welds where the materials 1-1/4 in. 0.30 or

being joined are 1-1/2 in., amd and _less less

less
Over 1-1/4 0.30 or 200
in. t0 1-1/2 less
in.
3/4 in. o Over 0.0 ....
loss
Over 3/4 in. Over 0.0 200
to 1~-1/2 in.

All welds in material over 3/4 in. or cees 200

1-1/2 in. lens




