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Record 20-2785 (Public
PG-27.4.6 .
Review Draft)
¥ = a coefficient having values as follows:
e PG-27.4.6
900 1,250 y = a coefficient having values as follows:
480} (675)
and 930 180D 1,850 1,100 1,150 1,200 and =
Below (510} {540} (565) (59S) (620) {650) Above | y
veoar ool oa b owooo2 [T [v=04 y=05 y=07
@4 04 0% 04 64 64 85 07 Tio < 800°F {480°C) | DT £ 900°F (480°C) | DT = 950°F {510°C) DT 2 1000°F {540°C)
00K, 04 04 @4 a4 84 03 05 a7 T >900°F (486°C) | DT < T BT =Te + SO°F (28°C} ! DT 2 Tro + 100°F {S6°C}
ROUE2LL -
8 04 B4 g2 L . NOTES:
MOGZ3 a4 B4 04 04 03 04 1. DT=design temperature
N0G022 04 04 04 LE] LU g
04 04 04 04 05 uF 2. T = the lowest temperature value listed in the maximum allowable stress tables
NOktD  wy Dy an 4 bg 07 fram ASME Section Il Part D [see NOTES — TIME-DEPENDENT PROPERTIES] at which
ROGGOL 04 08 04 o4 0S5 07 the allowable stress values are obtained from time-dependent properties.
b 25 04 33 04 04 n4
NOpses 04 0% 04 G4 85 07 07 . 3. Values of y between temperatures listed may be determined by interpolation.
Altoy 617 04 04 04 i 0% U4 23 0y
S31803 04 - N .
Values of y between temperatures listed may be deter :
mined by interpolation. Fer nonferrous materials not H
| listed. y = 0.4, i ail

Hartford Steam Bo' wr Inspacton and insurance Company. Alt rights reserved.
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PG-27.4.6, y factor

ASME Section I, 2021 Edition

PG-27.3 Symbots. Symbols used in the preceding
equations ave defined as follows:

PG-27.2.2 Piping, Drums, Shells, and Headers.
Based on strength of weakest course,

= "<EP+3VP + C or ﬁ P + C C= minimum' allowance for threading and structural
- “ N & stability (see PG-27.4.3)
D = outside diameter of cylinder
E = efficiency (see PG-27.4.1)
_ WEE-C) SE{t — C} - ¢ = thickness factor for expanded tube ends (see
TP ui-0 R+{1 -t - Q) PG-27.4.4)
P = maximum allowable working pressure (see PG-21)
See PG-27.4.1, PG-27.4.3, and PG-27.4.5 through R = inside radius of eytinder: for pipe, the inside radius
PG-27.4.8. is determined by the outside radius minus the
nominal wall thickness
S = maximum allowable stress value at the design

temperature of the metal, as listed in the tables
specified in PG-23 (see PG-27.4.2)

Sy

Boflor inspection and Insurance Ce~pany. All rights reserved.
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PG-27.4.6, y factor
Example 1, SA-106 Gr. B

ASME Section Il, Part D, 2021 Edition

Table 1A {Cont'd}
Section |; Section i, Division 1, Classes 2 and 3; Section VA1, Division I; and Section Xii
Maximum Allowable Stress Values, S, for Ferrous Materials
{*See Maximum Temperature Limits for Restrictions on Class)

Aoy
Geslg./ ass/
Ling UNS  Condition/ Size/Thickness, Lroup
N Nominaf € Prodect Form Spur Ko TV forade No. Tetszer in. P-No. Na
1 | Carien stewl Forgings SA268 i X304 .. 1 1
2 |Carbon steel Plate $4-51% 60 K240 ... 1 1
3 |Carhen steel Plate SA516 Gt HO2L00 . 1 1
1 | Cashoa stue! Wid pipe SA-GTY CBot K201 .. 1 1
3 |Carbon steel WId pipe SA-611 Lo KU2106 ... 1 1
6 | Carbens steel Wid pipe SA.rn [#34d T 1
7| farbos steef Wid pipe Sa-i72 3G - 1 1
€ | Carbon stoet Wid pise BA-i72 Tl 1 1
3 Farben sted Wi pipe ShuiiT2 EFD 1 1
10 | Carban stoel WL pipe SA-144 A2030 1 1
11 | Cathon stevl Flate SA263 D 1 1
12 | Carbus steet Wi pise =414) 1 1
13 | Carbun steel WL pipe Em 1 1
1% |Catbon stenl Smils, pipee s 1 1
15 |Cahon stel S im - 1 1
16 | Carthon sewt St SA-106/ k] RKLAGH; .. 1 1
ST [Tiherni=t W T T = T

15 | Carhon st Swals. & wht. Riings SA-23¢ Weg Ko .. 1 1
19 | Carbon stoe! Smis. & wid. pipe  S4-333 & Kb30G6 . 1 1
2t | Cabon stel Wid pipe Sa-333 6 KPAoLE . 1 1
21 | Casbon stee) Smls, & whi tube  S8-34 & RO3006 - 1 1
22 | Carbon stixd Wid b SA-334 & K03006 ... 1 1

Engineers, all rights

2023 The Hartford Steam Bai'ar Inspection and .~surance Coripany. Alf rights reserved.




PG-27.4.6, y factor =
Example 1, SA-106 Gr. B HSB.

ASME Section II, Part D, 2021 Edition

Table 1A {Cont'd}
Section I; Section #, Division 1, Classes 2 and 3;* Section VI, Bivision 1; and Section Xl
Maximum Attowable Stress Values, 5, for Ferrous Materials
{*See Maximuen Temperature Limits for Restrictions on Class)

. e Applicablily and Mux. Temperanire Limits
Tensile Yiekl (NP = Not Permbeted) Externsf
Line Strength,  Strengh, LSBT = Sup bt daiy) Pressure
N ksl 1 12115 i Ehart Ro_
1 NP 1000 55
2 Ay LB 2]
Kl 50 1000 658
3 xp a oW N .
N s B NOTES - TIME-DEPENDENT 'ROPERTIES {Sew Generat Nte (1))
T1 Alsertie ar £ 7
. o 5P Fo0 "e NP
| e e sitn W e
| e sp it W o e lrs
s | np 20 Ne o np . _‘h:“ i
w | o P 6 (CL 3 euly) LI TS5 Alowable stressas for
TR n &P O@L3anlyt  £30 wn
12 a6 33 ) 260 [C1. 3 only} w Np
13 (1] 5 i) NP k5 HED
1 W ® A
) ot 9 an
16 | e 1000 650
123 g 1060
1% 1] (120
w | 13

reserved.

The Hartford

ction and 'nsurance Corpany. All rights

PG-27.4.6, y factor
Example 1, SA-106 Gr. B

ASME Section |1, Part D, 2021 Edition

Tabte 1A (Cont'd}
Section ¥; Section fif, Division 1, Classes 2 and 3;* Section VI, Division 1; and Section Xii
Maximum Attowable Stress Values, S, for Ferrous Materials
{*See Maximum Temperature Limits for Restrictions on Class)

Maximum dllowable Stress kel [Multiply by 3080 to Bhtaln 1il)_for Setal Temsuiature, °F, Not Buceeding
260 260 308 400 560 800 650 70 58 200 g5 00

FEAY 171 183 ;33 148 142 nae ne A7 Eid
171 171 LR44 164 158 133 e s ar 5%

- 7 17 A 164 158 153 LELd e 87 By RSN SN --l_—-------n-

171 121 171 164 158 153 - - I °

Som o am we aman - . j Although at 700°F, the allowable 1
b1 121 121 171 b .
7l Sopy oo ] stress becomes time dependent (see :
2 171 171 171 - H ir: H H
S .l ¥ 15.6 italicized ), y factor is still 0.4 i
1| %t 171 171 1t 171 B i i P
A R AN AN e i I until the design temperature is equal or 1
13 |146 156 146 . 146 46 146 1y BRI EL]
14 |12y - 171 - 121 171 171 130 18 5 leSS than 9OOOF l
15 |1 REA 17 7a m1 prAY pati) ise 87 S& ‘
valdirs 71 " 41 255 vei . sou : -——--—---—u—--——n—-—-‘
18 1173 L8] 123 171 ;:’.1 ;7 1 171 17:1 84 pxig ma ar 59
19 17 171 k341 . 171 1% 11 17 171 156 1240 108 ar i
W | 144 146 146 45 pER 14.6 140 148 133
2 [1ra - 171 RS 7.1 imt (1A} 173 156 w -
2 e 145 146 1446 145 146 146 144 - -
23 f1ny 171 17 7?1 171 171 1%t 150 s a7 E4d
24 12 1m 171 171 1 LEAS i 171 . - -
FLR A Y 171 171 prAY EEAY 1721 173 171 156 100 108 a7 58

111 13 171 7 FERY 71 m e e fap ay . rights reserved,

2023 The Hartford Steam Baiter inspection anc Insurance Company. All rights reserved
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PG-27.4.6, y factor
Example 1, SA-106 Gr. B

ASME Section 11, Part D, 2021

Tabte 1A {Cont'd}

Section I; Section 1, Division 1, Ctasses 2 and 3;* Section VI, Division 1; and Section XiI
Maximum Allowable Stress Values, S, for Ferrous Materials

{*See M

Yemperature Limits for Restrictions on Class)

Line Maximue Allowalble Seress, kst (Multi 12 by 1000 to Ohtain sy for Metai Temseramre, °F, Kot Exceedimg
—— TS, i Ml ty Y008 fo Ohtain sl for Metal Ter

No. 956 1080 1080

1 40 s

2 40 -
3 a0 28

4

5

6

£

4

i

n | . -
12| .

[k

14 -

15

6 |40 25 B
[ iy
19 |46 25
2] . -
pul

1390 1158 1200

(BRI

Vot

[

3458 1580 16640 1600

1658

1250 {390 1350 1400

AN gitts rasener

Edition

| el di I R R e ——

I If the design temperature is 950°F, y factor :
JI is 0.5.

! factor is 0.7.

I

. 1

I If the design temperature is 1000°F, y i
i

=il

G10: Upon prolonged exposure to
temperatures above 800°F, the carbide
phase of carbon steel may be
converted to graphite.

See Nonmandatory Appendix A, A-201
and A-202.

Society

PG-27.4.6, y factor

31
32
33

35

36
37
38
3y
40

41

43

45

© 2023 The Hartford S.sam Boiler Inspection and “1suran
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ASME Section Il, Part D, 2021 Edition

Cc :pary. All rights reserved

1% Cr-"Ma~Si Wid. pipe SA-691 1%CR K11789 .. 4 1
17Cr-"feMo~Cu Forgings SA-592 B KEI69S .. 2 cts4 118 2
1%Cr-%Mo-Cu Forgings SA-592 E KI695 .. sz, 118 2
1HCr-Y%Mo-Ti Plate SA-517 E K21604 .. 2% <tsé 118 2
134 Cr- Y Ma-ri Plate SA-517 E K21804 ... <2, 118 2
2/, Cr~1Mo Forgings SA-182 F22 K21590 1 5A 1
2/,Cr~1Ma Smis. tube SA-213 T22 K21590 .. SA 1
2%Cr-1Mo Smis, & wid. fittings SA-234 WP22 K21590 1 SA 1
2% Cr-1Mo Wid. tube SA-250 T22 K21590 ... SA 1
2'4Cr-1Me Wid. tube $A-250 T2251 K21590 ., 5A 1
2',Cr~1Mo Sy pipo SA-335| P22 SA 1
i N Bl s R T—_p—
2%,Cr-1Mo Forged pipe SA-369 FP22 K21590 .., SA 1
2%4Cr-1Me Plate SA-387 22 K21590 1 SA 1
2YCr-1Mo Wid. pipe SA-691 2%CR K21590 ... 5A 1

& American Society of Mechanical Engineers, al rights reserved,
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PG-27.4.6, y factor
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60
60
60
60
&0

% 2025 The Hartford Steam Bo. 2r Inspection ar .
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ASME Section ll, Part D, 2021 Edition

1200 700 1200 NP S4, T4, W7, wo
€200 700 1200 3 34, T4, WY, wa
1200 700 1200 NP s4, 14, w7, ol wie
1200 NP NP NP G3, S4, T?'\i‘)
1200 np np NE 54, '1'4‘(;, Wiz
20 ; S4. T4
 —] L

1200 700 1200 NP €S-2 S84, T4, W7, w9
zan 700 1200 NP sz S4, T4, W7, W9
NP 700 np N¥P s-2 G26, W10, Wi2

wes obnabuyd from dme-dependent properties
od frsre ime-dependent properties
rod Horm dme-dependent properties,

m time—denendent nronerties.
e | GERE |

of T0R0°F anil & 5 od from td pendent propernies,
r O°F ad abave 2 ed fram time-dependent propeities,
& F and sbise ined fom tme-dependent propertses.
ad above are vilues obtainal from dme-dependent properties.
are velses ohtained frum tme-dependent viunertes,

me

all rights reserved.

PG-27.4.6, y factor

— W B e e me

At 900°F, the
allowable stress
becomes time
dependent (see 13.6
italicized ), y factor
is still 0.4 if the
design temperature is
equal or less than

==Y

S W e DR e wee D e

HSB.

A dch R e wreany

ASME Section I, Part D, 2021 Edition

Table 1A {Cont'd}

Section I; Section If, Division 1, Classes 2 and 3;* Section VIII, Division 1; and Section Xii

Maximum Allowable Stress Values, 5, for Ferrous Materials
{*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowable Siress, ksi (Mad

Line |, for Metal Temperature, °F_Not Exceeding

No. 100 150 200 250 300 300 560 600 G50 THE 750 H00 850 900
1 |i82 180 178 17.4 174 17.4 174 174 17.4 174 173 169
2 182 182 82 18.2 182 182 18.2 182 182 18.2 12.7 17.0
3 |12 18.0 17.5 17.4 173 174 17.4 174 17.4 173 169

2 171 17.1 16.6 16.6 16.6 166 164 166 16.6
KA RN kA T et i 3 ™ " ;
43 |71 17 171 R 166 166 166 166 166 166 166
4 171 171 66 166 166 166 166 166 166
4s lra 171 166 166 166 166 166 166

% 2023 The Hartford Steam Baer Inspection and 'vsurance Ceripany.

16.6 16,6 13.6

16.6 16.6 126
166 16.6 126

Q American Society of Mechanical Engineers. all rights reserved.

All v 5hts reserve.




PG-27.4.6, y factor

PG-27.4.6

| y7= "3 coefficient having vaites as fofiows:

Temgerature, °F [°C]

1,250
(675)
950 1,000 1,050 1,100 1,150 1,200 and

510) {540) (365) {595) (6Z0) [65D) Above
05 0F 0F A7 G707 ar
04 04 04 05 or a7
8¢ B4 Ga as 25 u?
04 B4 D3 04 61 es Az

S31403 )

Values of y between temperatures listed may be deter-
mined by interpolation. For nonferrous rateriais not
bsted, 3 = 0.4,

PG-27.4.6
vy = a coefficient having values as follows:

|
|Tw I =

'

Record 20-2785 (Pubtic
Review Draft)

HSB

y=04 y=05
Tre € 900°F {480°C) | DT < 900"Fﬁ80"c) | DT =950°F (510°C)
Tro > S00°F {480°C) | DT < Ty

NOTES:
DT = design temperatuse

1.

2. Tw= the lowest temperature valug listed in the maximum allowable stress tables
from ASME Section I Part 01 [see NOTES ~ TIME-DEPENDENT PROPERTIES] at which
the allowable stress values are obitained from time-dependent properties.

iy=07 I
OT2 1000°F (540°C) |
DT=Toy + 50'F (28°C) | D2 Tro + 100°F (56°C) |

3. Values of y between temperatures listed may be determined by interpolation.

Socisy

Engineers

13

PG-27.4.6, y factor

HSB.

oh e < onpany

& 2023 The Hanford Stear Boiier Ing <1 and nsurance Company.

ASME Section II, Part D, 2021 Edition
1_ i i Table 1A {Cont'd)
If the design | Section I; Section Ill, Division 1, Classes 2 and 3;* Section VIII, Division 1; and Section Xii
R Maximum Altowable Stress Values, S, for Ferrous Materials
temperature is | (*See Maximum Temperature Limits for Restrictions on Class)
950°F, y factor
is 05 Line Maximunm AHowable Stress, ksi (Multiply by 1000 to Obtain psi), for Metl Temperatore, °F, Not Exceeding
R No.  G5¢ 1000 105G 110¢ 1156 1200 1250 1300 1350 14G0 1450 1500 1556 1600 1656
If the deSIgn [ to |13 72 4.5 28 18 11
H | 2 |113 pg 45 2.8 1.9 12
temperature is | 1|13 7z a5 28 is 11
1000°F or PEEESES S em————— - =  we» - ————————— ——— |
higher, y factor 1 11 |108 80 57 3 24 14
. | e ] TR i g2 33 il § T
is 0.7. 43 |108 80 &7 38 24 1.4 .
| a4 108 80 57 38 24 1.4
<IN S 45

© American Society of Mechanical Engineers. all rights reserved
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PG-27.4.6, y factor
Example 3, SA-335 Gr.P91 Type 1

ASME Section Il Part D, 2024 Edition

Table 1A {Cont'd)
Section I; Section Ili, Division 1, Classes 2 and 3;* Section VIII, Division I; and Section XII
Maximum Ailowable Stress Values, 5, for Ferrous Materials
("See Maximum Temperature Limits for Restrictions on Class)

Alioy
Desig./  Class/
Line UNS  Condition/ Size/Thickness, Group
No.  Nominu] Compesition Praduct Form Spec. No. Type /Grade No, Temper in. P-No. No.
1 Smis, tube SA-213 5 K41545 .. 5B 1
2 wid. fittings §A-234 WPS K415845 .. B 1
14 uo 41615 t

{21 Smis. tube SA-213 T91 Type § k90901 .. 15E 1
(21) utings 34-234 WPOT Type 1 K90901 .. 158 1
2L 5 J Pa1 Type ]‘ I ¢ 3 158 1
213 [ v Smis. pipe Fo1 fype 1 ST >3 !! ! T
21y 30 |-y Furged pipe FPOL Type 1 K20901 ... 158 1

of Mechar.ical Engineers. all rights reserved.
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PG-27.4.6, y factor
Example 3, SA-335 Gr.P91 Type 1

ASME Section 1, Part D, 2021 Edition

Table 1A {Cont'd)
Section |; Section Ill, Division 1, Classes 2 and 3;* Section VIll, Division 1; and Section XI|
Maximum Allowable Stress Values, $, for Ferrous Materiais
(*See Maximum Temperature Limits for Restrictions o Ciass)

26 85 60

23 Tha

Al ughis

Min. Min. Applicability and Max. Temperature Limits
Tensile Yield (NP = Not Permitted) External
Line Strength, Strength, [SPT = Supports Onivl Pressure
No. ksi ks 1 i VIII-1 X1 Chart No. Notes
1 () 30 1200 700 1200 NP C8-2 T4
2 60 30 1200 700 1200 NP C8-2 T4, Wid
3 60 30 1200 700 1200 NP C5-2 T4

1200 700 1200 NP cs-3 Té
60 1200 NP NP NP (5-3 Té
%_ LN 'i g 1 NP 51 T6
[ bl e
60 1200 NP Np NP (o1 Té

T6 Allowable stresses for temperatures of 1000°F and above are values obtained from time-dependent properties.

© American Society of Machanical Engineers. all rights reserved.
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PG-27.4.6, y factor
Example 3, SA-335 Gr.P91 Type 1

ASME Section ll, Part D, 2021 Edition
Table 1A {Cont'd)
Section I; Section lII, Division 1, Classes 2 and 3;* Section VIII, Division 1; and Section Xll
Maximum Allowable Stress Values, 5, for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)
Line Maximum Allowable Swess, ksi (Muitiply by 1000 to Obtain psi|, for Metal Temperature, °F, Not Exceeding
No. 100 150 200 23¢ 300 100 500 600 650 700 750 800 850 900
1 170 3171 166 165 164 162 159 156 151 4.5 138 g
2 171 171 ‘. 16.8 16.5 16.4 18z 15.9 156 15.1 3.5 138 189
3 17.1 171 166 165 164 16.2 159 156 153 M5 138 e
3 171 17.1 166 165 164 152 159 t5.6 151 4.5 138 0.9
5 |17 171 16.6 185 164 G 159 156 15 14.5 138 109
243 241 234 229 22 21.3 203 191
287 255 247 242 235 2.6 215 202
A LA 224 270 s 1 ) 191
L 250 T Ty —p— bl
243 241 234 229 22.2 213 203 9.1
31 243 243 243 242 248 237 234 229 22.2 213 203 191
@ American all nght. rese ve

17

PG-27.4.6, y factor
Example 3, SA-335 Gr.P91 Type 1

ASME Section ll, Part D, 2021 Edition

Table 1A {(Cont'd)
Sectien I; Section Iil, Division 1, Classes 2 and 3;* Section VIH, Division 1; and Section Xii
Maximum Altowable Stress Values, S, for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Ciass)

Line Maximum AHowable Stress, ksi (Multiply by 100¢ to Obtain psi], for Metal Temperatare, °F, Not Exceedine

No. %50 1000 1050 1100 1156 1200 1250 1300 1350 1460 1450 1500 1550 1600 165¢
1 &8¢ 5e 42 29 18 e
2 8.0 58 42 29 18 1.0
3 8.4 58 42 29 18 Lo

58 42 29 18 10
58 42 29 1.8 1.0

26 | 17H 87 57 3.5 . {2L)
27 | ik 87 57 3.5 W 121
28 |74 8.7 5.7 3.5 w21
b ah ki Lt 3 35 o {213
30 |10 87 57 15 . 2L

© American Society of Mechanical Engineers. all rights .eserved.

"pa~y .l rights reserved
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PG-27.4.6, y factor

PG-27.4.6

¥ = a coeflicent having values as lollows:

Temecature, °F [*C; =
1250
(675}

950 1,000 1,010 1,100 1,150 1200 and

5661 5951 (620) (650) Abnve

@ AT
$97 n7
a5 az
a3 a7
s a7
67 a7
07 ar
07 ar
azF .
27

| - -
=

| a5 67

isted may be deter-

¢ interpolation. For nonf
listed, 3 = 0.4,

ous materiais ant

PG-27.4.6
y = a coefficient having values as follows:

Record 20-2785 (Public
Review Draft)

Y
| T y=04 y=05
| Tio< S00°F (480°C) | DT 5 900°F {480°C) | DT = 950°F (510°C)
| Tro>900°F (480°C)  DT< Try | DT =Try + 50°F {28°C)
NOTES:

1. DT =design temperature

y=07 =
DT> 1000°F {340°C)
DT 2T + 100°F (56°C) |

2. Tro= the lowest temperature value listed in the maximum allowable stress tables |
from ASME Section Il Part & [see NOTES — TIME-DEPENDENT PROPERTIES] at which
the allowable stress values are obtained from time-dependent properties.

3. Values of y between temperatures listed may be determined by interpolation.

noe Company Al rights reserved.

ook reserv .

PG-27.4.6, y factor

Example 3, SA-335 Gr.P91 Type 1

If the design temperature
is less than or equal to
1000°F, y factor is 0.4.

If the design temperature
is 1050°F, y factor is 0.5.

If the design temperature
is 7100°F or higher, y
factor is 0.7.

2023 The Hartferd Stear Zc

Vinazhin ey

ASME Section ll, Part D, 2021 Edition

Tabte 1A (Cont'd}

Section I; Section Iii, Division 1, Classes 2 and 3;* Section VilI, Division 1; and Section XH
Maximum Allowable Stress Values, 5, for Ferrous Materiats

{~See M

Temperature Limits for Restrictions on Class)

Maximam Aflowable Stress, ksi [Multipiv by 1000 ta Obtain psi], for Metal Temperature, °F, Not Exceeding

No, 950 1000 1050 1100 1150 1208 1250 1300 1350 1400 1450 1500 1550 1600 165¢
1 :24) 58 42 2.9 18 1.0
2 8¢ 58 42 29 18 1.8
2 8 58 42 29 18 1o -
4 8. 58 42 29 18 1.0
5 8.0 58 42 29 18 1.0

2 |17.8 15.1 #3 az 57 3.5
27 [18.8 181 12.2 87 57 35 o -
28 117.8 16.1 12.2 8.7 57 2.5

© American Society of Mechanical Zngineers, al} rights resgrved.

Insw ance Comrpany Al rights reserved.
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PG-27.4.6, y factor

HSB.

A ich e e ey

Stress/Pressure

e A SME

=== Membrane

. Comparison of Lamé Theory Stress
10 | 1and Membrane Theory Stress with
8 - ASME Vlil-1 Code
5
4
2 A
=S|

g T T T 1

1.0 15 2.0 2.5 3.0

K, {Outside Diameter/Inside Diameter)

.

s PRy ‘s o2
peri = pors | (pr = poliiry

Ty =

P o sEe
SE-0.6P R+ 0.6t
P -G SE( — C3

L
D— %0 - C}

R+ {1 —slit~C

! 2rinspectien anc insurance Company. All rights reserved
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PG-27.4.6, y factor

.}.

e

5 14000
2
Pi(Ro” +R; ) 12000
ge - "-——--wé—m—-—-zm
(Ro" —R; ) 10000 .
13 14 15

Radius inch

| T
1 Sg=S5 [1 +In (;q;)]

L —— J

1+4+In}- o=
Hﬂl

Tg=ayr

23

PG-27.4.6, y factor

Pi(R02+Ri2) !
%= T oy
(Ro” —R; ) P

& 2023 The Hanire Steam Boier Inspection and nsurance Cempany. All rights reserved.

/ se=s[1+1n(}2iﬂ)]
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PG-27.4.6, y factor

Fig. 1; Comparison Of Formulas For Hoop Stress In A Cylindrical Shell
{PG-27.2.2 with y=0.4, Lame and A-317)

WE-T2.0.2 w
Tinualy Lame
AtRod hie 15

Internal Hoop Stress / internal Prassure (5 / P}

PEFLE2 IS Alwiy
Greates Than 8317

Ro[Ri

All rigitts

25

PG-27.4.6, y factor

Fig. 2: Comparison Of Formulas For Hoop Stress In A Cylindrical Shell
(PG-27.2.2 withy=0.5, Lame and A-317)

|
1
4
4 ‘

HSB

A e e <oy

—_—

PG-27.2.21,

o a3t

100

T ; | —PG-27.2.2 with y=0.5 | =~
o mesameasa3tzUp | wahas)
ToRo/Ri=15 i |~ Lame

Internal Hoop Stress / Internal Pressure (S /P)

Ra /Ri

The Hartford Steam Boiler Inspection and ‘nsurance Cempary All rights reserved.

26

13



At
e
st

!
—
—
J

b
bd
Sl
| -
s
e
Sl
o
b

PG-27.4.6, y factor

Fig. 3: Comparison Of Farmulas For Hoop Stress In A Cylindricai Shell
{PG-27.2.2 with y=0.7, Lame and A-317)

tnternal Hoop Stress / Internal Pressure (S / )

PTATRR T ity y =12 —|
| Adwargs Lons
Thian Larme £ A E57

e 352 3 Wit o0 T
— e

— et

Ro /Ri

27

PG-27.4.6, y factor

HSB.

A dusich Ky anpany

| Thick Walk: Ro /Ri> 1.5

10.60

NOTE: Bradford Creep Equation is based on
using Lame's Equations in Creep using n= 4

AtRo/Ri= 15

&

i | {znd n = B) and determining Tresca stress:
: | 578 = [(2nHRo/RIM/) / ((RofRIM2Z/m) - 1) [

PG-27.2,2 Equals Lame

| =——PG27.221y20.8)

eos Lame

s 4317

o= Bradford Creep {n=4)

Internal Hoop Stress / Internal Pressure (S / P}

0.8 _

© 2023 The Hartford Steam Baijer Inspection and Insurance Caripany. All rights reserved.
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PG-27.4.6, y factor

{and n = 8) and determising Tresca stress:
5/P = [[2/n)ReJRiA(2/0)} / [iRo/Ri)N2/n} - 1

—_— NOTE: Bradford Ceeep Equation is based an
i H using Lame's Equations in Creep using n = 4

10.00 | H
J : 1

oo 2317

<o s Bradford Croep {r 4] oo
| weepim Bradiord tre

g

Internal Hoap Steess / Internal Pressure (S / P}

| eezr2zvath 0T s Aways Less |
Than Lame & A-317

Ro /8l

29
Marking requirements for products constructed to ASME product
standard
ASME Section |, 2021 Edition
PG-11.3  Cast, Forged, Rolled, or Die-Formed Stan- {
dard Pressure Parts, Either Welded or Nonwelded, That
Comply With an ASME Product Standard, 5 ) o
PG-11.3.1  PG-11.3 applies to pressure parts such Y PG-11.3.1 states that pipe fittings, valves, flanges,
as pipe fittings, valves, Ranges, nozzles, welding caps, welding caps, etc. that comply with an ASME product
manhole frames and covers, and pump casings that are 5 standard accepted by reference in PG-42 are so
a part of the boiler circulating system, that comply with > marked
an ASME product standard accepted by reference in 1 arxed.
PG-42 and are so marked. The ASME product standard es- {
| tablishes the hasis for the pressure-temperature rating It further states that The ASME product standard
and marking unless modified i PG-42. establishes the basis for the pressure~temperature
PG-11.3.2  Materials for standard pressure parts rating and marking unless maodified in PG-42.
shali be either as permitted by this Section or as specifi- {
cally listed in the ASME product standard. &
[y PG-11.3.3 Wb welding is performed, in addition f
@ American Society of Mechanical Fngineers, all rights reserved.
2023 The Hartford Steam Bo. o {nspection and Insurance Company rahts
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Marking requirements for products constructed to ASME product
standard

ASME Section |, 2021 Edition

ASME B16.11, Forged Fittings, Socket-Welding and  tion ViIL, Division 1, Figure 2-4, illustrations (12) and
Threaded (see PG-11.3) {12a). -~

- ) 4 I Record 21-525

CIA§h1£1283()'1;)’2235t E?i}?g‘?]_’o}i :)?"Efief}l itungs, PG-42.2  Marking. All valves and fittings shall be

a;;;:}' 8?63}::) y (IqILL( ”_k\.( _d!“‘ p_" ‘I:I ‘} e marked with the name, trademark, or other identification

! -20, Metallic Gaskets for Pipe Flanges, Ring- of the manufacturer and the primary service pressure rat-

joint, Spiral-Wound, and jacketed I o i Lo
IS . ing except that the pressure-rating marking may be
ASME B16.24, Cast Copper Alloy Pipe Flanges and Lomitted from:

Flanged Fittings, Classes 150, 300, 600, 900, 1500, and
PG-42.2.1 (astiron threaded fittings for Class 125

(Public Review
Draft)

25006 42,3 Marking. Alf valves and fittings shall be E (PN 20) working pressure

Almarked in accordance with the ASME praduct : A Epre

Alstandard except that the pressure-rating marking PG-42.2.2 Malleable iron threaded fittings for
ing fmay be omitted from: Class 150 [PN 20} working pressure

ASITE BTO.2Z, ] Pipe Flanges and rlanged . N . .
L'{:Hnﬂ(' ”l‘??d 12?\(::11?. ?:r]\]{]p&lz,h:i’?\ aned Hangec PG-42.2.3 Nonferrous threaded fittings for Classes

PG-42.2 does make a modification about the P-T ratings for certain fittings but the opening sentence in PG-42.2 only
makes reference to the name, trademark, or other identification of the manufacturer and the primary service pressure
rating whereas the product standards require (also required by PG-11.3.1) additional marking such as size, material etc.

Society of Mechanical Engineers,
Boiler lnspaction ar 7z, se

31

PG-104, Code Certification, subcontracted work %é

AMthRe oy

The statement in the last paragraph of PG-104.1 “No
ASME Section |, 2021 Edition Manufacturer or assembler may acespt Code rasponsibility for
worlk that falls within the scope of the Code, thatiis performed
""""" ) by warkmen employed by any other organization, except
No Manufacturer or assembler may accept Coderespon-% through proper Code certification” may imply that all
L4

sibility for work thatfalls within the scope of the Code. that ™, sybcontracted work must be performed by certificate holders

i i y x mployed by th an- . .
S pev e e ?mp oyec by &ty other organ and they shall always document their work on a Section | data
ization, except through proper Code certification. The

responsibilities set forth herein relate only to Code report.

compliance and are nat to be construed as involving

contractual relations or legal liabilities. However, PW-1.2 permits a certificate holder to perform
NOTE { welding using welders not in his employ provided the

(1) Boiler Manufacturer or Manufacturer as used in PG-104 or & . .
other paragraphs referenced to this Note may also be an 3 cONditions in PW-1.2.1 through PW-1.2.5 are met.
Engineering-Contractar otganization with or without fabri- } Additionally, Certificate Holders may also subcontract
cating facilities, but having the capability of providing a % o . . .
design specification that establishes the pressure andf‘t3 activities such as formlng, NDE, PWHT, etc. without getting

formdemei e peans. fox, caghesoessansntofacomnleyy  that work documented on a data report. Certificate Holders

take responsibility for the subcontracted work afterwards
when they sign the relevant Section | data report.

© American Society of Mechanical Engineers, all rights reserved.
& 2023 The Hartford Steam Br er inspection and insurance Copany
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PG-104, Code Certification, subcontracted work

,The last paragraph of PG-104.1 is revised in 2023 edition
by clarifying that welding work can be subcontracted per
~the provisions of PG-11.5 or PW-1.2.

It is also clarified in PG-104.1 that other subcontracted
work (forming, NDE, etc.) needs to follow the
Manufacturers written Quality Assurance System.

mgar resesrved

33

PG-104 .1 Note (2), Documenting the hydrotest of the completed
boiler when BEP is not provided by the boiler Manufacturer

£ 2023 The Hartford Steam

1D BAGEI LIS UY YU RULCU SUIpIUY B 1y ity PAIGE 1 gan
ization, except through proper Code certification. The
responsibilities set forth herein relate only to Code
compliance and are not to be construed as involving
contractual relations or legal liabilivies.

NOTE: aither by welding or or
(1} Boiler Manufacturer or M-mechamcal
other paragraphs mfu e

'n
Engineering-Cx |assembly

GALI DUNEY, SUpe ieaten, wats weit, CuuluiLgt, i
boiler part o which a Certification Mark is to be
applied shall be fabricated by a Manufacturer who is in
possession of a Certificate of Authorization to use the
Certification Mark with appropriate Designator,

PG-105.2 Application for Certificate of Authorization.
Any organization desiring a Certificate of Authorization
shall apply to the ASME in accordance with the certifica-
tion process of ASME CA-1. Authorization to use Certifica-

Record 21-1380
(Public Review Draft)

caring facilities, but hjving the capability of providing 2 . H

design specnfcsmzm fhat establishes the pressure and 1107 Marks may be granted, renewed, suspended, or * Form P'4B 1S deleted
ionb for each ofa complete  withdrawn as specified in ASME CA-1.

botler unitand ofasse:(:blmq the fabricated parts in the field PG-105.3 Desi The Manuf: erar

with authorization frofi the Society to ose the Certilication bl : hatl Iy with h’ ) , F ASME

Mark with the *5” Designator in accordance with the Code Assembler shall comply with the requirements of AS 3

provisions in PG-10583.

{2} When boiler external piping within the scope of Section | is
farnished by other thin the hailer Manufacturer, the baiter
Manufacturer is not risponsible for the Code certification of
such piping. The orgdnizations that furnish and that install
such external piping by-welding shall furnish proper Code
certification {PG-104.2) for such piping including Manufac-
turers’ Data Rzpan Form P 4A as required by PG-112.25

CA-1 for Designated Qversight by use of an Authorized
Inspection Agency or Certified tndividual, as applicable.

PG-105.4 Quality Control System. Any Manufacturer
or Assembler holding or applying for a Certificate of Au-
thorization shall demonstrate a quality program that
meets the requirements of ASME CA-1 and establishes

a2l e zugsd The hydrostatic test |, design,

PG-112.2.5 is updated and
going forward only Form P-
4A will be used for both
welded and mechanically

and £G-1123. < fahncanor; e;ar:u \of the compieted rer), _and assembled plp'ng .
PG-104,.2  Proper Code certification refers to the furnishing ;::gi::;? ‘:1‘;1 b‘:ﬁ boiler shall be :T:SIZE‘:
?z{lf:;;’i;g:')g and Data Reports as evidence to establish the in accordance with (documented on nd 4302,
Certificates of AForm P-4A, +d to indi-

PG-104.2.1 The organization that performed that
portion of the work held an appropriate Certificate of Au-
thorization.

PG-104.2.2 By signing and furnishing the appro-

1surance Cas

cate the scope of alpganyfacturer's Data)
The Mamlfdctun,i /igesin the

quality program ci Report for achieving
results subject to as -Fabncamd Plplng Inspector.

pany All rahts reserved.

© American Soclety of Mechanical Engineers, al' rights
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Revision of Form P-4 to include section when documenting
BEP

ASME Section I, 2021 Edition New Section added to Form P-4 to document

{21y PG-109 STAMPING OF PRESSURE PIPING Record 21-1403

PG-109.1 Boiler external piping, as defined in the
Preamble. may be fabricated by a manufacturer other

than the Manufacturer of the bofler, provided that (Public - eview Draft)
the manufacturer has been issued a Certificate of Autho- 12. Fabricated Piping

rization to use the Certification Mark with the “S” or "PP”

Designator. Boiler externai piping may be installed by & ldentification

weiding by & manufacturer or contractor ather than P
the Manufacturer of the boiler, provided such an organ-
ization has been issued a Certificate of Authorizadon to

iMain steam, bosler feed, blow-off, o Orher service piping-st te whicn]

use the Certification Mark with the “S," "PP," or “A” Desig-

nator. When hoiler external piping is installed by welding, Design Conditions @ @

the welding, including the qualification of welding mee- L Piping =

dures, welders. and welding operators, shall be done in Pressurz Temperature

accordance with the applicable rules of ASME B31.1. ¢ Destription of Piping (inchude materia! identifications by ASME specification or other recogn zed Code designation)
The welding shallbe inspected by an Authorized Inspector

at such stages of the work as he may elect. The organi- @

zations that fabricate or install such piping shalt = = —
furnish proper code certification {PG-104.2).
PG-109.1.1 When contracted forby theboiler Manu-
facturer, that piping shall be documented on Form P-4,
Manufacturer’s Partial Data Report, in accordance with
FG-112.2.4

PG-109.1.2 When contracted for by other than the 4 Shop Hyarostatic Test @
beiter Manufacturer, that piping shall be documented on
Form P-44, Manufacturer’s Data Report for Fabricated
Piping, in accordance with PG-112.2.5.

The Hanforg Steam £4

35

Section |, Review of CA-1-2020 =
HSB.

MANDATORY APPENDIX Itl
CRITERIA FOR REAPPLICATION OF A CERTIFICATION MARK

e Record 20-2940 (Public Review Draft)

NTRODUCTION () he raappiication shatk be anthorized, a6d

witnessed by an fspecior from mn ASME-agceidited

Afcer l‘{y’"“‘*""“" under ASME SCion L iogorizo o inspoction Azca umvauam)miu‘. repre-

the stamping o7 se Cernficcian Mark s 1 e s spection, iz aion o 3
Desliaaror hezom a3 g scinct or she aa

ble 4 lost, bt traceabifity to he
can be estatlished, the Cerseg;ion Ma
phied o the item. For the purnise of th
Appendis. applicaria
appropriate Dyxgrator shat be equivaleingg the ¢
symbo) sumpma required by car-or Cade od: *iuqs and

udda

T

ceedicadion program.

fe) Reappiication of ML(-:: fication HMas - shail he
dncumeted on a Cestificate af Cenfornuance for Reappic
cazion of the s -4,

ertificason Mark shatt he retained i roquired
antacsurer’s aza Repor.

Hi-2  CONDITIONS -~ !I;\a\RULES

Reappiicutinn { the Ceraficatias Mark shaflanly be
pesmitted under the followin mnd a5 N

1) Tho e o st s sedicntion. g;:;“’:j,;;;e;;;;”mm““

(B When? app! -able, the umxﬂm has granted the
Tequess for reappiicauian,_+

{2} The reppticasion sRai ba performed u)nem;ms
Manufasturer of theCoc 1o, Whero responsibil, iy fo
the origina? Ciafe cereification has been mointained, reap: ",
Plicatioy b a successor cvanizacion to the origisal Man-
ur/m-ms permisted.

Rupphcamu\ of the Eertification M\rx

<
curvent condition of he item abbqr eessifieation to differ
ent requirements tan origmatly cdsgueted.
.

nlite coniants of appandic o and replace with the

chavigg stateqent © Arerican Secisty of Mechanical Engingers, all rights reserved.

R
"Reson’ cation of Certiication Mask shal ke

in accordance with A

& 2023 The Hartford Steam Boi er inspection and insurance Campany. All rights reserver.
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Section |, Review of CA-1-2020

Record 20-2940 (Public Review Draft)

s MANDATORY APPENDIX VI
ALTERNATE METHODS FOR APPLYING THE ASME
CERTIFICATION MARK

Vil-1 REQUIREMENTS FOR ALTERNATE
METHODS

Acceptable a
plasma, or chem
ing requiremen:

te metheds include erching {aser,
peening and engraving, The foliow-

{2} The process controis far the metind of marking
shall be described in the Quality Control System and shatl
be acceptable to the Authorized Inspector.

fct The external surface condition where the marking
is to be applied shall be dean, unceated, and unpainted.

APiy
ed AGME

fujThe ap ertificatiun Mark shail be per- RN
manent, ciea; 'y legibie, and identical in size and confige \\
uration to the ASME-issued stamp. N
™,

msart new paragraph {d), ‘o read:

{d} Additional provisions for alfernalive methods in
lying the ASME Certification lask sha bein
accordancs with ASME CA-1."

Tre darfc

37
Section I, Review of CA-1-2020
Record 20-2940 (Public Review Draft)
[ Figure PG-105.1
Official Certification Mark to Denote the Amesican Society of Mechanical Engineers’ Standard for Boilers
s “ ¢ : Updated reference to the PRT | Designator
“ ™ “ “ in PG-105.1(g), Fig. PG-105.1(g), PG-106.8.1,
and in Form P-4,
Y i S
] L igt © American Society all
or Inspection and Insurance Ce! wpany Al rights reserved.
38
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| Current Text

Section I, Clarity item for PW-26

PW-26 GENERAL

The rules in the following paragraphs apply
specifically to the fabrication of boilers and
parts thereof that are fabricated by welding
and shall be used in conjunction with the
general requirements for fabrication in Part
PG, as well as with the specific requirements
for fabrication in the applicable Parts of this
Section that pertain to the type of boiler under
consideration.

Before After
Word Count 61 41
Paragraphs 1 1
Sentences 1 2
Sentences per paragraph 1 2
Words per sentence 61 205
Flesch-Kincaid Grade Level 29.2 1.9

2723 The

Proposed Text
PW-26 GENERAL

The ruies in this section apply Record 22-554(Public Review Draft)
manufacture of bollers andg by
by welding,
e nbncation requiremonts o, Pa:
and other Parts of this Section for the szacific
poiler iypes under consideration. teedh s

R = o

« Several paragraphs are rewriiten to improve clarity
* Some paragraphs are modified to make them
gender neutral

= American < his

Alirights reserved

39

Qualification of Weld Procedures by Multiple Organizations

== LBy
.

RELE

» Section IX had introduced rules for Simultaneous Procedure
Qualifications in 2021 edition under QG-106.4.

* This provision permits multiple organizations to supervise the welding of
a single test coupon and potentially save the cost of procedure
qualification provided that each organization accepts full responsibility for
any such qualifications meeting the requirements of QG-106.4.

* QG-106.4 also states that the provisions of that paragraph applies
only when expressly permitted by the referencing code.

%2023 The Hartford Steam Boiler Inspectien a7d Insurance Cempany. Ali rights reserved
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Qualification of Weld Procedures by Multiple Organizations

HSB

A ach e sy

ASME Section IX, 2021 Edition (21} QG-106.4 Simultaneous Procedure Quatifications.
When expressly permitted by the referencing code, weld-
ing procedures may be simultanecusly qualited by mare
than ane organization, provided that each organization
accepts full responsibility for any such qualifications
and the following requirements are met:

{a) Each participating organization shalt be represent-
ed by an individual with responsibility for gualification
of joining procedures, as detailed in QG-106.

(b) A preliminary joining procedure specification ac-
ceptable ta the representatives of each participating orga-
nization shall be prepared addressing the essential and
nonessential variables and, when applicable, the supple-
mentary essential variables and other requirements that
are to be observed for each process to be used for joining
the test coupon(s). If any variables are revised during the
joining of a test coupen, the revised variables shall be
agreed upon by the representatives of each participating
organization.

(¢} joining of the test coupon(s) shall he conducted un-
der the simultaneous supervision of the representatives
of each participating organization.

{d} The PQR shall document that the gualification was
conducted under the provisions of QG-106.4.

A o oican

2r inspection reserved

41

Qualification of Weld Procedures by Multiple Organizations

Section | has revised PW-28.1.3 in 2023 edition formally accepting
Simultaneous Procedure Qualifications for Section | applications.

?{The Manufacturer’s or Assembler’s written quality control program
' shall address the requirements of Section IX QG-106.4. '

@ 2023 The Harifore Steart Bo ar Inspection 1124 'nsurance Cempany. All rights reserved.
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urrent Text

PW-28.1.3 Welding of all test coupons shall
be conducted by the Manufacturer. Testing of
all test coupons shall be the responsibility of
the Manufacturer. Qualification of a weiding
procedure, a welder, or a welding operator by
one Manufacturer shall not qualify that
procedure, welder, or the welding operator for
any other Manufacturer except as provided in
Section X, GG-106.1 (¢} and QG-106.2 (g).

' Proposed Text

 PW-28.1.3 Welding of all test coupons shall
be conducted by the Manufacturer. Testing of
all test coupons shall be the responsibility of
the Manufacturer. Qualification of a welding
procedure, a welder, or a welding operator by
one Manufacturer shall not qualify that
procedure, welder, or the welding operator for
any other Manufacturer except as provided in

Qualification of Weld Procedures by Multiple Organizations

Record 20-1055
(Public Review Draft)

Section IX, QG-106.1 {c) and QG-106.2 {g).

Sigs 3

X stasion
s, The Lianufaciurer's or
Assembier's written cuality control srogram
shail include recuiremenis for addressin the
~rarequirements of Section IX QG-106.4,

.- 2028 The Hartford S'eam

43
Section I, PW-38.6 Preheat, Dissimilar Materials =R
HSB
When different P-Number materials [ e.g., P-No 5Ato a P-No 8] are joined by
welding where one requires preheat above 50°F (10°C), and the other does not,
the preheat need only be maintained on the side of the welded joint requiring the
higher preheat.
The thickness of the base metal shall not exceed 5/8” (16 mm) on either side of the
weld.
- o ) - \:\:f:;:“_ N all n’ghts;ved
i 2023 The Martford Steam Bouer Inspection and insurance Company. Al rights reservad
44
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Section |, PW-39.2 Welds with Buttering

A e sanpang

PW-39.2 WLon pressure pavts of two different P- 213 ASME SeCtIOﬂ [ 2021 Edlthl’]

Number gronps are joined hy welding, the following
applies:
{r} Postweld heat treatment for combinations of P-No.
1,3,4,54, 58,6, 7, 8, and 15E shall be within the tempera- . . . .
ture vange specified inTabds PAW-39.2. The Notes in Tabs 5 1. Revision allows omission of PWHT from the final

PW-29-1 through PW-34- 14 shall be applied for the mate-

et i weld if part not exempted is buttered [WPS to be
sty ahat o Spee e o MYk B qualified with QW-283] and post weld heat treated.
PW-59-14 and applicable notes for the material requiring
the kigher postweld heat treatment temperature exceptas
notedt in PW-39.2.1. . . . .
\\’:\s;:nonpres‘sm'e paits are welded to pressure parts, 2 . B utterl ng and ﬂ nal ﬂ” Weld | ng consuma ble Sha“
the postiveld heat n'patment temperature of the pressure .
parts shall control el th er
“n’%})e maternis in the joint is exempt from pﬁg;%—,
weld b s tirent, then the time and t L all H H H
R e et a) have a chemistry nominally matching the P-No

For the weld to be exon17 treld heat treatment,

cach material st s, w77 ¢ sk applicableo s that is exempted from PWHT per the rules within
respective fumber and Grou uber in
Taf«:r@-m-txm;-?ugn;\;‘v-s;-mt e Table PW-39-1 through Table PW-39-14 or
vessure part weitis and attachment welds using ferritic . . -
fller metals that have a specified chromium content of b) be an austenitic or Ni base We|d|ng consumable

more than 3% shalt receive & postweld heat treatment.
The postweld heat treatnient time and temperature
used shall be not less than that shown in Tables
PW-39-1 through PW-32-14 and Table PW-39.2 for a
base metal of equivaient analysis.

” flecha .cal rights reservec.

=r Inspection and wany, Al

HSB

45

Section |, PW-41.2.2 Complete Penetration =5

HSB

My Ach e pany

PW-41.2.2 is rewritten to improve its clarity.

* Itis now subdivided into 5 subparagraphs [a, b, ¢, d and €]

+ PW-41.2.2(a) now references a new paragraph PW-28.1.4
that clarifies the requirements of single sided butt joints.

% 2023 The Hartford Stea™ Bg.'er Inspection and !nsurance Company. All nights reserved.
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Section |, PW-41.2.2 Complete Penetration

A new paragraph PW-28.1.4 is
introduced to clarify that under
Section | rules, joint design is an

essential variable for welding V///
procedure qualification when single V

sided joints are required. A IS IS SV T 4

additional testing is required beyond that
specifiec in Section IX for procedure qualification.

@ T..e Hartford Steam Beilar 2.

47

Section I, PW-41.2.2 Complete Penetration

Interpretation #: BPV 121403 Standard BPV Section |
Designation:
Record Number: 18-2953
Par/Fig/Table: 4129
Subject Description: PW-41.2.2 Complets Weld Penetration
in Single-Sided Buit Joints Edition/ 2017
Addenda:

Codes & Standards ASME
Type:

Cuestion: Does PW-41.2.2 permit the use of a production we!d in lieu of the qualitication of the welding procedure to demaonstrate complete
penetration at the root of a single welded butt joint?

Reply: No.

#) Ammesican Sociely of Mechanical Engineers. alt rights reserved.

The Hartford Steam Bai.er inspec’.an ana insurance Campany. /2
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Section |, PW-51.4, PW-52.2, A-302.11; Retention of
Examination Reports

PW-51.4 is revised to clarify that

the code required document that

needs to be retained for 5 years

is the Radiograph Review Form

as required by Section V Article
2, T-292.

Similarly, PW-52.2 is revised to clarify that the code
‘required document that needs to be retained for 5
‘years is the Report as required by Section V,
Article 4, T-493 which shall include the
‘requirements of T-491 and T-492.

A-302.11 (Records Retention) is also revised consistently

49

HSB

Section |
Code Cases

A Munich Re company

HSB - Global Inspections and Engineering Services
Presented by: Codes & Standards

©2023 The Hartford Steam Boi er Ingpection and “isurance
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Code Case 3048

Section | Code Case for Creep Intolerant CSEF Steels in time
dependent service for Section |

ASME BPVC.CC.BPV.S6 - 2021

i CASE
i J—— 3048
|
i
Appraval Date; May 4, 2022
H Lase 1048 2 PROCEDURE FOR DETERMINATION OF
fiesign Rules for Creep Strength Enkanced Feeritic CREEP INTOLERANT BEHAVIOR

{CSEF} Steets Which Are Creep |atolecant for

Construciion Step 1. Where creeps strain data iy a0 silable, s ereep in-

Section ! tolerine porameter, 4, vatoe may be calmsated using the
o towitg equativn:

¥
ke

o e Oommintee tet creepine where
£, el sfan steain 3t e

fanan = ep rate, Whe relevant, the steady
dar

[

er c@nd nsuance 2apany ghis reserved,
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Code Case 3048

Section | Code Case for Creep Intolerant CSEF Steels in time HSRB
_depem_jent service for Section |

ASME BPVC.CC.BPV.S6-2021

Section | currently, has no rules for CSEF steels that develop the onset of creep
cavitation damage which results in very low creep rupture ductility (brittle and

unpredictable behavior) in service. This behavior if confirmed renders the CSEF steel
damage intolerant.

Code Case 3048 classifies CSEF steel heats based on an initial review or
screening of creep rupture ductility (RofA) and to perform subsequent creep

testing to generate a lambda parameter to specifically address low creep rupture
ductility in design, if confirmed.

This Code Case also provides alternative design rules, where no rules exist, that
are conservative for using intolerant CSEF steels.

© American Sacicty of Mechanical Engineers. all rights reserved.

42023 The Hartford Steam pany Al
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Code Case 3048 ¢

dependent service for Section |

ASME BPVC.CC.BPV.S6-2021

Creen strenath enhanced ferritic (CSEF) steels are a family of ferritic alloys whose high
temperature creep strength is enhanced by the creation of a precise condition of
microstructure, specifically martensite or bainite, which is stabilized during tempering
by controlled precipitation of temper-resistant carbides, carbonitrides, or other stable
and/or meta-stable phases.

© American Saciely of lechanical Engineers. all

Boi arta L P - reserieg

Section | Code Case for Creep Intolerant CSEF Steels in time _i:i—:iuShB
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Code Case 3048

dependent service for Section |

ASME BPVC.CC.BPV.S6-2021

creep intolerant CSEF steels: creep cavitation susceptibil-
ity is indicated by the limited amount of deformation at
the time of creep rupture failure. Such materials will ex-
hibit a reduction of area (RoA) value of <70% for speci-
mens which are creep tested at an applied stress that is
<60% of the yield stress at the maximum design metal
temperature (Section I, Part D, Subpart 1, Table Y-1).

© American Scciety of Mechanical Engineers. all rights reserved.

tford

Section | Code Case for Creep Intolerant CSEF Steels in time HSB
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Code Case 3048 = 9
Section | Code Case for Creep Intolerant CSEF Steels in time HSRB
dependent service for Section |

ASME BPVC.CC.BPV.S6-2021

Lambda Parameter for Creep Intolerant CSEF steels:

Creep intolerant CSEF steels have high susceptibility to creep cavity formation (intolerant
behavior), little creep deformation before rupture and high sensitivity to multiaxial
stresses (e.g., trending to notch weakening behavior).

The Lambda parameter is calculated using equation below

The lambda parameter shall be calculated from either creep rupture o

data of the tested heats of material obtained in accordance with ASME /’i - A
Section Il Part D Mandatory Appendix 8 or from published creep test - .

data for the applicable CSEF steel. Emin L T

;= elongation strain at failure

£min = Minimum creep rate. When relevant, the steady state (secondary) creep
rate 55 can be substituted

t, = time to rupture

2 »specuc ampany

55

Code Case 3048
Section | Code Case for Creep Intolerant CSEF Steels in time
dependent service for Section |

ASME BPVC.CC.BPV.S6-2021

If the value of A is less than 5, the material
shall be classified as creep intolerant material.

If creep rupture testing was not able to be
conducted to determine the value of lambda or
no published creep rupture data exists for the
applicable CSEF steel, the material shall be
classified as creep intolerant and shall follow
the requirements of this code case for elevated
temperature design.

© American Society of Mechanical Engireers, . rights raszrved.

T 2023 The Hartforg Sieam Ba e Inspactior and Aj -ights reserved.
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| Code Case 3048
Section | Code Case for Creep Intolerant CSEF Steels in time
| dependent service for Section |

ASME BPVC.CC.BPV.56-2021

Materials identified as creep intolerant with a component design
temperature in the time dependent regime shall use a reduced
allowable stress. This reduced allowable stress value is dependent
on geometry using a K factor. The allowable stress value provided in
ASME B&PV Code Section Il, Part D, Table 1A, shall be multiplied by
a factor, F, defined by the following Equation.

_ 1
T 140.2(K—-1)

£ spee o and fnerance Campany.
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Code Case 3048
Section | Code Case for Creep Intolerant CSEF Steels in
| time dependent service for Section |

ASME BPVC.CC.BPV.S6-2021

Table 2
Geometry Factors

Geometry /Feature K
Cylindrical welded components under internal pressare 1.0
Longitudinat seam welds 1.5
Dished heads 1.5
Unstayed flac heads and covers 2.5
Openings in shells, headers, and heads (with or withaut 25

compensation)

Ligaments 25
Supports and attachment lues 2.0

GENERAL NOTE: Use of the above geometry factors does not
reduce the risk of failure from creep intolerant behavior. Imple-
mentation of the geometry factors simply increases thickness af
the component and reduces the allowable stress to increase

Tabte 3
Allowable Stress Muttiplier
Geometry/Feature ¥
Cylindrical welded components under internal pressure  1.800
Longitudinal seam welds 0.909
Dished heads 0.90¢
Unstayed flat heads and covers 0.769
Openings in shells, headers, and heads (with or without  0.769
compensation)

Ligaments 0.769

0.833

Supnorts and artachment lugs

creey life.

‘nsurance Corpany. All rights reserved

© American Socisty of Mechanica’

alf rights reserved.
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Code Case 3048
Section | Code Case for Creep Intolerant CSEF Steels in
| __time dependent service for Section |

ASME BPVC.CC.BPV.S6-2021

It has been demonstrated by creep
testing that Grade 91 Type 2 CSEF
steel does not exhibit creep intolerant
behavior. Therefore Grade 91 Type 2
CSEF steel is exempt from this Code
Case.

rights raserved.
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Section |, Revise the allowable stress values and Code Case
2180-7 for Grade 122 material

2180-7 sk seveocasy-2021 2180-8 ASME BPVC.CC.BPV.S7-2021
| Table 4 aahles
: Maximum Atlowable Stress Values
Maximum Allowable Stress Values
Yor Metal Temperatare Max, Allowable Stress F"':j‘;’x'r‘";'_“_“:‘r“m M“""”“'{; ‘l‘il""";::‘ Stress
Nat Exceeding, ‘¥ Values, ksi ot Exceeding L LS .
-20) to 106 287 s 100 257
200 257 200 257
300 25,0 300 25.0
400 242 400 24.2
00 237 500 23.7
600 231 600 231
£50 29 650 229
700 225 700 22.5
an zet 750 221
800 2Lé 800 216
850 211 850 211
= oy 900 203
1,000 Tns 950 195
1,050 e 1000 185
1100 0.6 1,050 144
1LIS0 232 1,100 flﬁ.{!mom (13
1200 43 1150 6.8i{Note {1}
1.200 g 4.5{Note {1}]
GENERAL NOTE: Thealluwable stress values are based on the re-
vised eriterta of tensile strength at temperatore divided by 35, NOTE:
where applicable. {1) These values are obtained from time-dependent properties.
2023 The Havtford Steam Beler Inspection and Insurance Company. Al rights reserved @ American Society

rights reserved.
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for Grade 911

Section I, Revise allowable stress values, Code Case 2327-2

2327-2 ASME BPVC.CLBPV-2021

The Hartford

2327-3 ASME BPVC.CCBPV.S7-2021
For Metal Temperauize Maximum Allowable For Metal Temperature Maximum Allowable
Not Exceeding °F Stress Yalues, ksi |Note (1) ] Not Exceeding, °F Stress Values, ksi
'mso“m f:: -20 to 100 257
: 257 200 257
= -
- o 400 241
600 500 236
pare 800 232
. 650 23.0
250 700 227
ano 750 223
o0 24 as0 210
us0 19,0 900 20.1 J
1,000 177 950 19.0
1,050 149 1000 177
1100 14 1050 THA)iNore (31}
1,150 &7 1,100 10.6Note {3)}
1200 1150 7.3)iNote (3))
1200

all righte reserved.
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Section | & Section VIil, Division 1
Code Case for UNS N07208 (VIll Lead ltem) Code Case 3024

Ni-Cr-Co-Mo-Ti Precipitation Hardened Alloy UNS N07208
The maximum design temperature is 1600°F (870°C).

Tabie 1

ASTM Specifications

ASTM B366-19

Fittings

ASTM B619-19

Welded Pipe

ASTM B637-18

Ba;'/Forging/Forging_Stock

ASTM B9583-16el

ASTM B§70-07(2018)

Seamless Pipe/Tube

Plate/Sheet/Strip

ASTM B1007-17

Welded Tube

+ 2023 The Hartlord Steam Bailer Inspecticn and ‘1surance Cc mpany. Al nghts reserver!

Society of Mechanical Engineers. all rights reserved.
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Section |
Interpretations

A Munich Re company

HSB - Global Inspections and Engineering Services
Presented by: Codes & Standards

63

BPV 1-22-16
WPS Qualification of Improperly Heat-Treated Grade 91

Standard Designation: BPYV Section I

Edition/Addenda: 2021

Para./Fig./Table No: Table PW-39-5

Subject Description: WPS Qualification of Improperly Heat Treated Grade 91 Material
Date Issued: 09/28/2022

Record Number: 22-998

Interpretation Number: BPVI-22-16

Question(s) and Reply(ies): Question: When qualifying a WPS as required by Table PW-
39-3 Note (3)(d), shall the acceptance criterion of the tension
tests be based on the Grade 9 material minimum specified
tensile strength value of the applicable product form?

Reply: Yes.

© American Society of Mechanical Engineers. all rights reserved.

1 2023 The Hartford Steam Sor'cs Inspection and Insurance Campany. All rights reserved.
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BPV [-22-16
Table PW-39-5 Note (3)(d)

ASME Section |, 2021 Edition

(3} Ifaportion of the component is heated above the Leat treatment temperature allowed above, one of the following actions shall be perforned:

{a} The component in its entirety must be renormalized and tempered.

{b} Ifthe maximum holding temperature inthe table or [Nots (2)] above s exceeded, but does not exceed 1,470°F {800°C), the weld metal shail

be removed and replaced.

{c} The partion of the component heated above 1,470°F {800°C) and at least 3 in. (75 mm) on either side of the overheated zone must be

Jemoved and be renormalized and tempered or replaced.

ﬂ (d) The allowable stress shall be that for Grade 9 material (1.e.. SA-213-T9, SA-335-P9, or equivalent product specification) at the design
femperature. provided that the portion of the component that was heated to a temperature exceeding the maximum holding temperature is
subjected toa final heat treatment within the temperature range and for the time requirad above. I order to apply the provisions of this paragraph,
the Manufacturer must have qualified a WPS with representative test specimens that accurately simulate the thermal history of the production part.
Specifically, the qualification specimens first must be heat treated at a similar temperature for a similar tine that violated the naximumnt holding
temperature limit and then must receive afinal heat treatment for the reguiradtime vvithin the temperature range specified by this table. The use of

this provision shall be noted in the Manufacturer’s Data Report in accordance with PG-5.6.1(c}{1).
For welds made with weld consumables of nominally matching chemistry ta the base metal {e.g.. AWS BY, BY1, B92,1SO CrMo91 ), after the

(4

Per

completion of welding and prior to any postweld heat treatment the weld metal shail be caoled to below 400°F {205°C). Measurement and

documentation of temperature are required during this cooling step.

712023 Tt.. Hartford Steam Boi r Inspection and Insu'-nce Company. Al rights rse, v2d.

reservad.

65
Painting of Boiler, prior to hydrotest HSB.
A M Re company
Standard Designation: BPV Section I
Edition/Addenda: ASME BPVC.I-2021
Para./Fig./Table No: PG-99 Hydrostatic Test
Sabject Description: Painting of Boiler, prior to hydrotest
Date Issued: 09/09/2022
Record Number: 22-985
Interpretation Number:  BPVI-22-10
Question(s) and Reply(ies): Question (1): Does Section I prohibit painting boiler pressure
parts and boiler external piping including the weld joint. prior
to the PG-99 hydrosiatic test?
Reply (1): No.
Question (2): Does Section I prohibit the retention of paint on
the completed boiler pressure parts and boiler external piping
including the weld joints prior to the Hydrostatic Test to
meeting the requirement of PG-99 afier the completion of the
unit?
Reply {2): No. © American Society of Mechanical Engineers, all rights reserved.
742023 The Hartford Steam Boiler Inspection and Insurance Company. All rights
66




BPV 1-22-17

Overlay waterwall Panels

Standard Designation: BPV Section I
Edition/Addenda: 2021

Para./Fig.Table No: PG-112.6

Subject Description: Overlay waterwal] Panels
Date Issued: 09/28/2022

Record Number: 22-1213

Interpretation Nember:  BPV I-22-17

Question(s) and Reply(ies): Question (1): Is a bailer furnace wall panel that contains no
pressire retaining welds with a weld overlay where the
overlay is not included in the strength of the tubes required to

be stamped and provided with a

Report?

Reply (13 : No.

Question 12): Is a single tube containing no pressure retaining welds with a weld overlay where the averlay

Manufacturer’s Partial Data

be stamped and provided witl 2 Manufacturer’s Partial Data Report?

Reply {2): Ne.

Tay

Question (3):

the parts described in questions 1 and 2 be certified by other means conficmin,

requirements of Section 1?7

Reply (3): Yes.

& American

Tre Hartford Steam Be - r Inspection and Insurance L5 nan,

is not included in the strength of the tubes required o

¢ the matedial and construction are in accordance with the

HSB

67
Recertification of Materials MO0
Standard Designation: BPV Section 1
Edition/Addenda: 2021
Para./Fig./Table No: PG-10.1.1
Subject Description: Recertification of Materials
Date Issued: 01/11/2023
Record Number: 22-1442
Interpretation Number:  BPV I-23-02
Question(s) and Reply(ies): Question: May a material certified to an SA material
specification be re-certified to a different SA material
specification in accordance with PG-10?
Reply: Yes, recertification of material requires ALL rules in
PG-10 are met which includes PG-10.1.1.1 where examples
are given for compliance {e.g. melting practice, deoxidation,
quality, heat treatment, mechanica! properties and chemical
composition).
@ American Sociely of Mechanical Engineers, alt rights reserved.
2023 The Hartfard Steam Boi'ar Inspection and
68
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BPV 1-23-03

Section |, PG-73.7.3, Form P-8: Distribution of Completed ang
" Form P-8 S

Standard Designation:
Edition/Addenda:
Para./Fig./Table No:
Subject Description:

Date Issued:

Record Number:
Interpretation Number :
Question(s) and Reply(ies):

BPV Section [

2021

PG-73.7

Section I, PG-73.7.3, Form P-8: Distribution of Completed Form P-8
01/11:2023

22-1719

BPV [-23-03

Question: When a pressure relief valve manufacturer or
assembler has completed application of the Certification Mark
and "V" Designator and has completed and signed Form P-8
in accordance with PG-73.7, do the rules of Section I require

the completed Form P-8 be supplied with the pressure relief
valve?

Reply: No. sharing the completed. Form P-8 is a commercial
activity outside the requirements of Section I rules.

© American

Thg Hartford Stean: Sci and insurance Coirpe

A Munich Re company

<1 and Insurance €
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H S B A Municn Re company

Section Il
Major Changes

HSB - Global Inspections and Engineering Services
Presented by: Codes & Standards

71

2023 Edition Major Changes to Section Il

Section Il, Parts A, B and D had 18 "= "0 accomplished since the
cutoff date for the 2021 Edition (November 2020) as follows:

—~PartA=~70

—Part B=~30

—Part D (USC & Metric) = ~70

©2023 Steam Zcar Inspection and inscance Caripany. Al fights reserved,

72
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lI-A & II-B: Specification Adoptions

o lI-A= B
s |I-B = &y

w

&

ce Comnany. 21 rights reser ed

® There are a large number of specification updates:
= specifications, 2 deleted specifications

- specifications

—

® As of the 2021 Edition, II-A had 84 specifications that would be 10 years
old or older as of the 2023 Edition.
¢ The oldest is from 1990 .

73

II-A & II-B: Specification Adoptions

S AU

20377, 1y 12

SUR2SSA-TIM
w328

SATTAISA-ITIN

S

3403,

A7 82 905N

e

184

420016}
"

ASME Section |l Part A, 2021 Edition

o vag20rs

Edoutat i b e e risisi s te Ners 520

I pads 0a through 195

155340 1,
' seceptable provded it tie
smer r
rane jarmrinr gl
Ittt it foe the deltiion of the e phwieibd 34 thrrngh 10
Estributoe” b6 163 208 175
fdeatical For T e & acceptalrle ASTM eftions e liuted tn 4 thaough 16
31 undt Lave
Wenticai e

e ndtaT O 1 T rechsion 65 5 tpeplace the wovds 13 10 etk 15
i swerdanee with Kew 3 o Tatle 2 with

e, GrSes 23, 31, wd S, other
iusons 228 indied ro 12

Bater Inspection and Insurance Cempany. All rights reserved.
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II-A & 11-B: Specification Revisions

Due to the 2-year publication schedule for Editions (since there

are no more Addenda), there is a delay getting revisions out to the

industry.

ST o B ~
- One mechanism for early notification is a Code Case, but Code
Cases are optional, so they cannot impose stricter requirements
to close a “loophole” or to clarify a misinterpretation, and some
_ Jurisdictions have restrictions on adopting Code Cases. ;
S

Harifard Steam

CASE
ASME BRVCCCUPVST 2021 3015
Approvat Date: January 20, 2821
Impending Annulment Dute: 2une 28, 2023
. . Cadde fiaser Wl feaiin Gk, abli for use onc. . el By sk pieshie Tandoras Uaaumittae.
This Code Case was published to allow
early use of material Grades TP316, Case 3015 . (B) The artawahie stresses, axcernal pressure chars,
Use of ASTM A312/A312M-16a Yhrough 18 in Welded  physical properdies, P-Number, and Group nomber of
TP316H TP316N and TP316LN Construction in Lieu of SA-312/SA-312M for Grades Grades TP316, TP 16, TPIL6N, and TPF16LN shali be
g TP316, TP316H, TP316N, and TP3I6LN in accordance with Section VUL Division 1 and Secrion
- Section VI, Bivision 1 0, fart D,
a lready a pproved by BPV Il for SA (¢} The foitawing requirements are apj licable in tiew of
- Inquiry: May ASTM A212/A312M- 16a through -18abe  ASTM A312/AT12M, para, 6.2,

312/SA-312M  where the range for used in Seztion VIH, Division 1 weided conssruction in fieu (1} &3 pipe shali be furnished in the heat-treazed
H : of $4-312/5A-3128 for Grades TP316, TP3LGH, TR6N,  condition in accordance with the requirements af

nickel content allows a wider range i £ S 512 AT o0,
. .. ) (2} For Grade TF316H, the pipes shait he reheated to
Wlth a minimum va I ue Of 1 O . O A) Reply: 1t is the optnion of the Commitree that ASTM  the specificd solution treatment temperature for the re.

: 0, 4312/A312M-162 throuph -1Ra may be used in Section  guired Hime before quenching.
Compared to previous value of 11.0%. VIII, Division 1 welded construcdon in feu of $A-312/ {3) For tha othar grades. seamfoss pipe immediately
SA-312M for Grades TP316, TP1GH, TP316N. and  following hot farming may be individualiy quenched by
TPI1SLN, provided the foliowing requiremenss are met: water or rapidly coofed by other mieans, provided thar
(a) The applicabie rules of Section Vi, Division 1 and  the temperature of the pipes after hot fornsng is not fess
ait ather requirements of $A-312/54-312M shali apply. than the minimum specified sotution treamient rempera-
ture in §A-212/5A-3124:2018, Table 2,

(¢) This Case number shall be roferenced in the docu
mentation ang marking of the material and shewn bn
the Mamufacturer's Data Report,

© American Society of Mechanical Tngineers,
Steam Boier inspection and nsurance Cemipary. All rights reserved.

38



II-A & 1I-B: Specification Revisions

® Another mechanism is an Intent Interpretation that asks “Is it the intent of ... 7"
» These Intent Interpretations can then clearly state how to implement the words
in the Code.
e The benefit of the Intent Interpretation is that it gets the word out earlv before
the Edition is published and way before the Edition is mandatory.

® ASME prefers to wait for ASTM to revise the specification and then adopts the
new version, but there are urgent cases where this wait is not possible, and
ASME will unilaterally revise the ASME specification while waiting for ASTM.

2am Bo insiurance Compary All rights reserved

77
II-A: SA-20 Tension Test Location =
HSB.
® SA-20 11.5.3 requires the 4" round specimen axis location at ' |
® However, plate of thicknesses %” to <1-%%" cannot be located at that precise
location due to the grip diameter being 34"
® The Intent Interpretation and Revision to SA-20 permit the specimen axis
location at 2
78
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lI-A: SA-182 “cylindrically-shaped parts”

® During a nuclear Survey of an HSB Customer, the Team Leader obJeCted
that a part with & machined cong and other *nion-cylis al” fea 5 could
be machined from bar under the provision of SA- 182 6.4.

® The [ntent interpretation and specification Revision clarified that the
intent was only that “the longitudinal axis of the part is parallel to the
longitudinal axis of the bar”

® The Revision also took the opportunity to provide further explanatory text to
6.4 and its subparagraphs.

HsB

® The wording was coordinated with | for the next adopted version
79
lI-A: SA-182 heat treatment =
HSB
® |In SA-182 7.2.1 regarding liquid quenching, Grade “F 3" is listed.
® | ooking at the chemistry & mechanical property tables, no “F 3” is listed.
® Apparently, some time in history, Grade F 3 was redesignated as Grade F 12,
with Classes 1 and 2.
® The [ntent interpretation and specification Revision replace “F 3" with “F 12,
Classes 1 and 2”.
® This is a new permission for this Grade, not a restriction.
80
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II-A & 1I-B: Mandatory Appendix Ii

® There was a gross reformatting of II-A and 1-B Appendix I, including
adding a Statement of Policy.

® The 2021 Edition Appendix Il contains rules. nuidelines and tables of data.

The [0 Edition moves the rules to this new Statement of Policy placed
before the first specification in the book.

The guidelines and informative material are maintained in &« odix il

® The tables of data are keptin 40 -

o 2023

81
II-D: Code Cases Incorporations =
HSB.
® Code Cases are intended to be a temporary vehicle to permit relaxation of
rules in the Code or to introduce new provisions.
e Note: Code Cases can be revised at which point they “supersede”
(replace) the previous version.
® Some Jurisdictions do not accept Code Cases by default, thus requiring
an exception from the Jurisdiction and possibly some commercial pain.
Tra Hartforc Steam Baler Inspection and Insurance Company. All rights “eserved
82
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lI-D: Code Cases Incorporations

| -

® Therefore, the proper path for Code Cases is that they be IS
after a sufficient time to vet their requirements, and to gain experience with
o the new provisions.

® After incorporation, Code Cases can be “automatically” =nnulled 6 months
after incorporation, or manually annulled some time after incorporation.

® Some Code Cases are anhulic o without incorporation due to lack of use
or unsuccessful experience

Steam Beiler inspaction

83

lI-D: Code Cases Incorporations N

® In the 2023 Edition, approximately (13) Code Cases were [N as
follows:

* Section I: 2192 (cast Gr 91), 2923 (N06617 wid tube)
* Section lll: N-655-2 (alignment with 11-D)

* Section IV: 2620 (S32101), 2643 (S32003), 2687-1 (S31635 tube),
2778 (S32205), 2849 (S31635 pipe)

* Section VIII-1: 2577 (316L @ <1200F), 2586-1 (S32707), 2591 (S31002),
2633 (cast Zr), 2669 (S32202), 2903 (S31655), 2923 (N06617 wid tube)

2023 The Hartford Steam Bailer Inspection and '1surance Corpany. All rights reserved.
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] II-D: VIII-2 Class 1 Allowable Stresses

® Many stress lines are added to 1I-D Tables 2A and 2B in both USC and
Metric.

® Inthe E17, the VIII-2 Class 1 available materials was synched up with the
list prior to the EQ7
e The E04/A06 Tables 2A and 2B used to be for VIli-2 before the 2
Class system was implemented

® Inthe "7, the VIII-2 Class 1 available materials are synched up with the
VIiI-2 Class 2 materials (from Tables 5A and 5B)

85

lI-D: SA-266 Grade 3 Welding

® SA-266 Grade 3was || bv ASTM in 1999 to lower the carbon
content to a maximum of 0.35%

@ [n [I-D, W Notes prohibited the welding of this material as it used to
have > 0.35% C.

® With the revision to the maximum C content, the prohibition on
welding is no longer appropriate.

® The W Notes were removed from those stress lines in Tables 1A,
2A and 5A.

2023 The Hartford Steam B¢i'er Inspection and :nsurance Cempany. Al rights resarve-t
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II-D: Nonferrous Type/Grade Column

e AL B inll-D Tables 2B and 5B, both USC and Metric, is now

--------

® Matches up with Tables 1A, 1B. 2A and 5A

® Permits:
e The BES ¢ listing of a Grade rather than just the UNS number
¢ The dlfferenhatnon of nonferrous material strengths when designated by a
different Grade with the same UNS
« Brought about by the “H” Grade titanium alloys with higher strength, but
the same chemistry/UNS

87
[I-D: Miscellanecus
e [ of Notes continues
® Verification and revision of Section IV allowables continues; up to +12%, -
8%
® Tables U (tensile strength) and Y-1 (yield strength) BB and revisions
continue
 These values are not typically used for design, except in special
circumstances like heat exchanaer desian (ViI-1 Part UHX) or design
by analysis (DBA)
88
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II-D: Miscellaneous

® Any revisions to specifications in II-A or II-B for mechanical properties
are synched up with the allowable stress and strength values in 1I-D

® Addition of, re-evaluation of, and revisions to QE allowable stress and
strength values continues, including =

® The Errata to the E21 are |l in the E23
® |- . EO07/A09 1I-D, Appendix A, B8 on hydrogen embrittlement of
cold-worked - less steels as A-702.1.6
89
I-D: Miscellaneous =8

HSB.

® SA-372-F-70 allowables |50 up to 12% in Tables 1A & 2A
e 0 SB-75 C10200 050 to Table 1B and also C12200 050 to 6B

e N applicability temperature for high-stress lines for SB-75 C12200
050 for Section I, and for Q60 for VIII-1 & XII

e I SA-240 S43932 for VIII-1 and X!l use

1¢ Hariford Steam Bolar Inspection anz
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II-D: Miscellaneous

® W many SB-366 nickel fittings for Section /ll. Classes 2 & 3

® Deleted SA-283 Grades A & B — not in SA-283 anymore

® Revised specification reference for UNS N08904 bar and seamless tube
from SB-xxx to SA-xxx

91

H S Bv,. A Munich Re campany

Section ll, Parts A,B & D
Interpretations

HSB - Global Inspections and Engineering Services
Presented by: Codes & Standards

& 2023 " he Hartford Steam Boi'er Inspection and Insurance Carpany. All rights reserved.
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Interpretation 1I-A-21-13
Lesson learned: data is required HSB.

Para./Fig./Table No: SA-370
Subject Deseription: Breakage of Charpy Impact Test Specimens

Date Issued: 09/21/2021

Question |- In accordance with SA-370 Section 25, may an unbroken specimen that cannot be
separated by force from bare hands be considered when an average of test results is required for
specification conformance?

Reply 1: No
Question 2: Must that specimen be reported as unbroken and an additional specimen tested?

Reply 2: Yes i .

=323 Tra e nspesual ar wany. All rights reseivad
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Interpretation 1I-A-21-20 =
Lesson learned: data is required HS B

Para./Fig./Table No: SA-20 Supplementary Requirement S3
Subject Description: Use of Plates with S3 requirement of SA-20

Date Issued: 11/05/2021

Question: May plates that were certified with tests performed in the simulated post-weld heat-treated
condition according to SA-20 S3 be used in the as-delivered condition?

Reply: No.

This Interpretation is assuming that only the simulated PWHT tension test results are reported on the
MTR, which is the minimum that is required. See also BPV II-A-21-17.

© American Society of Mechanica! Engineers.

ar Inspection and Insurance Company. Al rights reserved.
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Interpretation 1I-A-21-24

Lesson learned: ASTM => ASME HSB

Para./Fig./Table No: SA-249/SA-249M and SA-1016/SA-1016M
Subject Description: Referenced ASTM Specifications
Date Issued: 11/12/2021

Question: When reference is made in an ASME material specification, such as ASME
SA-249/SA-249M. to an ASTM specification, such as ASTM A1016/A1016M for which an
ASME specification exists, shall the reference be interpreted as applying to or invoking the
ASME material specification?

Reply: Yes, see ASME Section 11 Part A Mandatory Appendix 11.

meti i f . L
95

Interpretation 1I-A-21-25

Lesson learned: Mandatory Appendices can be heipful HSB

Para./Fig./Table No: SA-105/SA-105M and SA-350/SA-350M

Subject Description: Acceptability of Multiple Marking

Date Issued: 11/12/2021

Question: May material be dual marked and certified in conformance with both

SA-105/SA-105M and SA-350/SA-350M Grade LF2?

Reply: Yes, provided the material conforms with all requirements of both specifications. See

Section I Part A Mandatory Appendix II1 - Guidelines on Multiple Marking of Materials

© American Engineers, alf rights reserved.
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Interpretation lI-A-22-01 =
Lesson learned: things change ... for the better HSB

Para./Fig./Table No: SA-182 para. 6.4
Subject Description: Cylindrically-shaped parts
Date Issued: 04/01/2022

Question: Is it the intent that cylindrically-shaped parts need not be pure cylinders but only
that the longitudinal axis of the part shall be parallel to the longitudinal axis of the bar?

Reply: Yes.

This intent Interpretation was accomplished in SA-182 in the 1.23.

97
Interpretation I1-A-22-09 =
Lesson learned: hardness scales are important HSB
Para./Fig./Table No: SA-249/SA-249M, Table 3, 13.5
Subject Description: Acceptable Hardness Testing Methods
Date Issued: 05/18/2022
Question: Does SA-249/SA-249M permit compliance with specified Rockwell Hardness
requirements in Table 3 to be determined through the conversion of Vickers hardness test
results?
Reply: No
Rockwell B and C [and Brinell] hardness values measure a bulk hardness; Vickers only
measures a surface hardness. Interpretation 1I-A-22-12 is similar in intent.
of Mechanical Engineers, all rigiits reserved.
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Interpretation 11-A-22-10
Lesson learned: unit systems are separate

Para./Fig./Table No: SA-266 Table 2
Subject Description: Original gage length

Date Issued: 05/18/2022

SA-266M forgings?
Reply: Yes

vary. Al rights reserved.

Question: When calculating the percent elongation of a tension test specimen from a
SA-266/SA-266M forging, must the gauge length be 2 in. for SA-266 and 62.5 mm for

Per SA-266, 1.3, the unit systems are independeni. Also. per SA-266. 8.1, the metric Test
Methods A1058 shall be used for material certified to SA-266M.

ic-11 e Hl rights
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Additive
Manufacturing

A Munich Re company

HSB - Global Inspections and Engineering Services
Presented by: Codes & Standards

#2023 The Hartford Steam Boiler Inspection and lnsurance Cc mparny. All rights reserved.
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J' Additive Manufacturing:
Technologies

The technologies being most seriously considered are:
— Laser powder bed fusion (LPBF)

— Direct energy deposition (DED):
— Wire GMAW of carbon, low-alloy, CSEF, and stainless steels; and Ti and Zr
— Wire EBW of Ti alloys
— Essentially an extension of weld build-up
- Extensive test data is being collected

This is in addition to powder metal HIP fabrication already approved in various Code
Cases, and in /I-D Appendix 5 and (3) specifications in /-A & {/-B

nsurance Company. A1ig!
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Additive Manufacturing: =

=S

Progress HSB.

A

ok w

©2023 7

ASME initiated a top-level BRI to evaluate additive manufacturing

— This Committee created PTB-13, “Criteria for Pressure Retaining Metallic
Components Using Additive Manufacturing”, for laser powder bed fusion

— This Committee is nearing completion of a model Code Case for wire DED

- Section IX published Code Case 3020 for special considerations for welding

qualification for additive manufacturing using GMAW
— Incorporated into the E23 as new Article VI (QW-600)

Sections | Il and VIlI are working on Code Cases
Other Codes and Standards (e.g., B31.3, B16, BPE, NBIC) are also considering AM

Some significant amount of all-weld-metal test data has been provided and is being

analvzed for *equivalence” to base metal behavior.

Harford Steam Boiler inspecticn and lnsurance Campany. All nghts reserved
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! l S B A Munich Re company

e awd Insurance Company Al fights reserved
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H S B A Munich Re company

Section V
Major Revisions

HSB - Global Inspections and Engineering Services
Presented by: Codes & Standards

i 2023 The Hartford Steam Boier Inspection and insurance Caripany
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Revisions to T-110(a) and T-120(e) [ Article 1]
Listing of NDE Methods and Techniques

(1) T-110(a) (Scope) contained an incomplete listing of the NDE methods

included in Section V. The listina was deleted.

(2) Text was also added to T-120(e) to indicate:

"This written practice shall adaress the methods and technigues that

are applicable to the organization’s operations and ,

105

Revisions to T-120(e)(1) and T-120(e)(2)
Deletion of Mandatory Appendices Il & IV from Article 1.

(1) Revised Para. T-120(e)(1) to change reference from "SNT-TC-1A (2016)" to
"SNT-TC-1A (2020)" and delineated modifications and exceptions to the newly
referenced SNT-TC-1A Edition; and

(2) Revised Para. by retaining ~ [ASNT CP-189 (2020) but including

an exception to the provisions of its Paragraph 1.5.

These revisions resulied in the deletion of, Mandatory Appendices lll and 1V,

respectively from Article 1.

{2023 The Hartford Steam Bailer Inspection and "surance Carpany
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T-120(e)(1)

To enable Section V to “accept” the 2020 Edition of SNT-TC-1A and to clarify
and simplify modifications to it, Article 1, the modifications are now

shown in T-120(e). This eliminates the need for Mandatory

s ub-s (-e) and become mandatory
when T-120{e)(1 = invoked by : de /

(-a) SNT-TC-1Ais not to be considered as a “recommended practice” —
all instances of “should” are to be read as “shall” when establishing
requirements of the written practice.

£ American Saciety of Machanica' Lnu: ears. ed

107

T-120(e)(1)

(-b) Paragraph 1.5 of SNT-TC-1A, 2020 is not applicable to specific
and practical examinations (see T-120(f) for rules relating to
central certification programs).

(-c) Machine problems are specific to Vibration Analysis and are not applicable to
NDE practical examinations.

(-d) Technical Performance Evaluation described in Paragraph 10.2 shall be mandatory
prior to recertification of Level | and Level Il personnel, and,

© American Society of Mechanical Enginears, all rights

© 2023 The Harford Steam Bo. =r tnspectian and insurance Compa.y. Al rights reserved.
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T-120(e)(1)

(-e) In addition to the examination requirements of Paragraph 8.7, NDT Level lii
personnel shall be required to prepare a written procedure, for each applicable method,
meeting the requirements of an ASME construction or related inservice inspection

Code or Standard prior to initial certification by each employer. For individuals currently
certified, the procedure requirement shall be fulfilled at the next recertification event.

A minimum passing grade of 80% is required.

(-e)(1) If the NDT Leve! lll candidate will be required to administer practical examinations
for certification; or perform examinations, interpretations, or evaluations to an ASME
Code or Standard; the candidate shall complete the practical examinations required for
a Level Il in each applicable technique within the method with their current employer,

of Macranical Eraivess “jhis

109

T-120(e)(1) ?SDB

(-e)(-2) The composite grade for NDT Level Ill personnel shall be determined by simple
averaging of each required examination, including the written procedure and practical,
as applicable, and so recorded. A composite grade of at least 80% is required.

(-e)(-3) Successful completion of the requirements of T-120(e)(1)(-e) [the items listed on
this and the previous slide] is required only once with their current employer and is not
required to be completed again for recertification.

© American Society of Mechanical all

"2 2023 The Harfard Steam Boi'zr Inspection and ‘nsurance Cotapany Al righits reserved.
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T-120(e)(2)

ANSIASNT CP-189 (2020 Edition) ASNT Standard for Qualification and Certification
of Nondestructive Testing Personnel, except that,

(-a) The provisions of Paragraph 1.5 are not applicable to specific and practical
examinations (see T-120(f) for rules relating to central certification programs).

Amencar Sccist, Engince | =ez yar

i ~rgan Bor -arce Cempany. All rights reserved.
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Interpretation V-21-25 =5
Article 1, T-120(f); Alternative to SNT-TC-1A HSB
= [nterpretation #: BPV V-21-25 « Date Issued: 11/10/2021
= Standard Designation: Section V = Record Number: 21-1753
» Edition/Addenda: 2021 = Subject: Para. T-120(f), Alternative to SNT-TC-1A

= Par/Fig/Table: T-120(f)

Question (1): Does utilization of BPV Section V, Article 1, para. T-120(f)
provisions require qualification and certification to a written practice meeting
all of the requirements in BPV Section V, Article 1, T-120(e)?

© American Scciety of Mechanical Frgineers. al

Reply (1): Yes.

& 2023 The Harord Cteam Beiler Inspection and ‘nsurance Company. All rights reserved.
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Interpretation V-21-25

= Par/Fig/Table: T-120(f)
Question (2): When National or International central certification programs,
such as ISO 9712-based programs, are used as permitted by BPV Section
V, Article 1, para. T-120(f), may credit be granted under the written practice
conforming to para. T-120(e) for the General, Basic, and/or Method

examinations completed as part of the central certification program at the
discretion of the responsible Level I11?

Reply (2): Yes.

2323 The Ha rsurance Cem

© Americar

Article 1, T-120(f); Alternative to SNT-TC-1A HSB.
= Interpretation #: BPV V-21-25 = Date Issued: 11/10/2021

= Standard Designation: Section V = Record Number: 21-1753

= Edition/Addenda: 2021 = Subject: Para. T-120(f), Alternative to SNT-TC-1A

113
interpretation V-21-25 N
Article 1, T-120(f); Alternative to SNT-TC-1A HSB
= |nterpretation# BPV V-21-25 » Date Issued: 11/10/2021
= Standard Designation: Section V = Record Number: 21-1753
= Edition/Addenda: 2021 = Subject: Para. T-120(f), Alternative to SNT-TC-1A

» Par/Fig/Table: T-120(f)

Question (3): Is it a requirement to supplement the NDE Level |l Basic
Examination performed in accordance with National or International central

certification programs with “15 questions related to understanding SNT- TC-
1A document?”

<11 of hMechanical E rghts reserved.

Reply (3): No.

- 2023 The Hartiord Steam Bof'ar Inspectic. and Insurance Corpany. All rights reserved.
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Interpretation V-21-25

Article 1, T-120(f); Alternative to SNT-TC-1A HSB.
= nterpretation #: BPV V-21-25 s Date Issued: 11/10/2021

= Standard Designation: Section V = Record Number: 21-1753

= Edition/Addenda: 2021 » Subject; Para. T-120(f). Alternative to SNT-TC-1A

= Par/Fig/Table: T-120(f)

Question (4): Does BPV Section V, Article 1, paras. T-120(e) & T-120(f)
require a specific examination in accordance with the employer's written
practice?

gl rights  served.

Reply (4): Yes.

115

ASME Section |

2023 Section |, A-360 will refer to SNT-TC-1A / CP-189 2020 Editions but makes no mention
T-120(e)(1) or T-120(e)(2). That means Section V's modifications are still not required for
Section | Written Practices.

% 2023 The Hartiora Steam Boi'er Inspection and ‘vsurance Company. All rights reserved.
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B31.1 Revisions

B31.1, 2022 Edition, which will be recognized by the 2023 Edition of Section | for BEP, has added the
2020 editions of SNT-TC-1A and CP-189 to Appendix F as referenced documents.

B31.1-2022, 136.3.2 will be changed to read:
(a) Personnel performing nondestructive examination to the requirements of this Code shall be qualified
and certified for the method to be utilized in accordance with their employer’s written practice. The written
practice shall be based on the training, examination, and experience requirements of one of the following:
(1) ASME BPVC, Section V, Article 1
(2) ASNT CP-189,
(3) ASNT SNT-TC-1A,
(4)180 9712,
(5) Other national or international central certification programs or standards
Therefore, T-120(e)(1) and T-120(e){2) are still an option just as Mandatory Appendices lll & IV are
now.

2 Society ‘cal Enginears. alt

and insurance

117

Section V, Article 1, T-120(j)

Revised T-120(j) to address personnel certifications made to a previous
Edition of Section V. At the point of recertification, new rules must be met in
accordance with the updated written practice (not based on continuing
satisfactory performance ). This Code change is based on an Intent
Interpretation.V-21-18.

: 2023 The Hanford Steam Bclier Inspeclion and 'nsur Company. Al rights :2served
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Interpretation V-21-18 R

Article 1, T-120(j), Personnel Qualifications ﬁSB

= Interpretation#: BPV V-21-18 * Date Issued: 08/09/2021

= Standard Designation: Section V * Record Number: 21-319

= dition/Addenda: 2019 = Subject: Personnel Qualifications
= Par/Fig/Table: T-120(j)

Question: Is it the intent of T-120(j) that personnel qualifications meeting the
rules of a prior Edition of ASME Section V, in effect at the time of
certification(s), are valid until recertification?

reserved.

Reply: Yes.

120

Article 1, T-150(a) & T-150(b) ey

RS

T-150(a) and T-150(b) were revised to state NDE procedure demonstration to the
Inspector must be performed on a sample with a known discontinuity or as
otherwise allowed by the referencing Code like in T-221.2 where
demonstration of the density and image quality indicator (1Ql) image
requirements of the written procedure on production or technique
radiographs shall be considered satisfactory evidence of compliance with
that procedure.

tn addition, T-150(a) was also revised to add sub-subparagraphs (1) and (2) to
improve readability.

{2028 T-e Hartford Steam Bailer Inspection ard insurance Company.
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Article 1, Mandatory Appendix | =
I-121 General Terms — Definition of High Alloy Steel HSB.

Adhunich Fe oy

high alloy steel - all stainless steels and any other alloy steel in which the sum
of all elements, other than iron, exceeds 10% of its weight.

7 A mnetican

©.2023 Th Hariford St2am Bo er sspection ahts
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Article 1, Mandatory Appendix i, Para. iI-122.1 =
Highlighted Changes HSB.

N

Paragraph 11-122.1 General Note (d)(3) of Table 1I-121-1
i
1i-122.1 In addition to the written examinations specified {3} an{il;crf‘ease in practical examination test specimens required in
in Table 1I-122.1, ali CR and DR technique qualifications f1-122.1{a), from two to ten. " . i 3
shall include practical examinations consisting of, as . RS R " ghetl mc.l BoelEREE thm}.mess’
2 minimam diameter, and exposure technigues representative of those used in the

employer’s written procedure{s).
(-b) The additional test specimens may be raw, unfiltered digital
images provided to the individual with the radiographic technique

(a) Level [ and II practical examinations shall require at
ieast two test specimens. These specimens shall be

representative of the techniques used in the employer’s details requiring only interpretation, evaluation, and docamentation of
written procedure{s), e.g, single/double wall exposure, the results.
single/double wall viewing. (-c) Each additional test specimen shall contain at least one

{b) Each specimen shall contain a minimum of two discontinuity. |
discontinuities.

w American Society of Mechanical Engineers, alf rights reserved.
{c} The employer’s written practice shall define the

grading criteria for all written and practical examinations.

€ 2023 |he Harford Steam Boiler Inspection and Insurance Company. Al rigits reserved
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Article 2, Table T-276

| tivi HSB
Add a General Note Regarding 2-2T sensitivity ;
Al e campany
Table T-276
I1GI Selection
14
Source Side Film Slde
Haminal Single-Wall Matertal Thickness Hole Yype Essental WireType Hale-Type Essential WireType
| Designatinn Hole  Essentiathire | Besignatinn Hole  Essential Mive
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Boier Inspection ¢ cis
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Revised Article 4, Mandatory Appendix 11-479.1 =R

Due to the possible inability of detecting
flaws in the lateral wave and back-wall
TOFD "dead zones", “using a technique
other than TOFD” was added to allow a
manual or semi-automated or automated
UT technique other than TOFD for initial
flaw detection. This revision was initiated
g; t1he result of an Intent Interpretation V-
-13.

2023 The Hertford Stsam Bo, er Inspection ar

Record 21-2455 (Public Review Draft)

l1-471.9 Supplemental |.D. and 0.D. Near
Surface Examination. Due to the presence of
the lateral wave and back-wall indication signals,
flaws occurring in these zones may not be
detected. Therefore, the |.D. and O.D. near
surfaces within the area of interest shall be
examined per Article 4 using a technique other
than TOFD. This examination may be performed
manually or mechanized; if mechanized, the data
may be recorded in conjunction with the TOFD
examination.

© American Society of Mechanical Engineers, all rights reserved.
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Revised Article 4, Mandatory Appendix Vil-421.2 ﬁi‘é_

8

VII-421.2 Procedure Qualification. When required by the referencing Code
Section, in lieu of the requirements in T- 150(d), the procedure shall be
considered qualified when the supervising Level Ill and the Inspector are
satisfied that the indications produced by the demonstrated procedure
reveal the length, location, orientation, quantity, and characterization of the
discontinuities known to be present in the examined test specimen.

T American

132

Section V, Article 6, Table T-672 (Liquid Penetrant )

Address Dwell Time in Table T-672 for HAZ Examination HSB
Record 20-2730 (Public Review Draft) SRR S
Delgie and - ARTICLE 6. g
Replace: "Welds. N
Heat-Affected \ | TableT-672 |
Zones, and N\ {Minimum Dwelt Times!
Castings* [~ oo T

Wrought materials - { itaps, cracks : 110}

i axtrusions, forgings plate | ;
 Carbide tipped tals | Brved or welded { Thsck of Fasion, porosity, eracks | 8}

@ American Society of Mechanica! Engineers, all rights reserved.

The Hanforg S.eam Be er Inspection and All rights reserved
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A Munich Re company

HSB - Global Inspections and Engineering Services

Presented by: Codes & Standards

141
Interpretation V-22-02 =
Article 2, Para. T- 262.1; Step Wedge Calibration Film HSB.
= Interpretation # BPV V-22-02 * Date Issued: 01/13/2022
» Standard Designation: Section V * Record Number: 21-1742
= Edition/Addenda: 2021 = Subject: Step Wedge Calibration Film

= Par/Fig/Table: Article 2, T-262.1

Question (1): In accordance with BPV Section V 2021, Article 2, Para. T-262.1 (a)

does a step wedge calibration film need to be traceable to a national standard?
Reply (1): Yes.

Question (2): In accordance with BPV Section V - 2021, Article 2, Para. T-262.1 (a)
does the national standard have to be a National Institute of Standards &
Technology (NIST) standard?

@ American Society of Mechanical Engineers. all rights reserved.
Reply (2): No.

© 2023 T2 Hart'ord Steam Bo .er Inspecticn and 1surance Copany. All rights reserved.
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Interpretation V-22-05

Reference to ASNT SNT-TC-1A: 2016

Interpretation # BPV V-22-05
* Standard Designation: Section V
= Edition/Addenda: 2021

Reply: Yes.

“h b o5 All rights reservad

Article 1, Mandatory Appendix IlI, 1l-112.8(g)(6) and 11i-112.8(g)(7);

= Date Issued: 01/13/2022
= Record Number: 21-2054
= Subject: Article 1, Mandatory Appendix i1, 11-112.8(g)(6)

and 11-112.8(g)(7)

= Par/Fig/Table: Paras. l1I-112.8(g)(6) and 111-112 8(g)(7)

Question: Does BPV Section V, Article |, Mandatory Appendix [l contain
additional requirements not found in ASNT SNT-TC-1A?

of Mecha, 4. ..ag 3w s, 8a resared,

143

Interpretation V-22-09

Practicai Examination

Article 1, Mandatory Appendix Ill, Para. 111-112.6(d)(8);

= Interpretation #: BPV V-22-09
= Standard Designation: Section V
= Edition/Addenda: 2021

2016 Edition with 2018 Addendum?

Reply: Yes.

and ‘nsurarce Cemp my. Al rights reserved.

= Subject: Article 1, Mandatory Appendix lll, Para. Ill-

= Date Issued: 06/07/2022
= Record Number: 21-1824

112.6(d)(8);

= Par/Fig/Table: 11[-112.6(d)(8)

Question: Is the intent of the Note in Article 1, Mandatory Appendix Il
Paragraph 111-112.6 (d)(8) to be an addition to Table 6.3.1B of ASNT SNT-TC-1A

€ American Saciety of Mechanical Enginecrs. all rights resarved.
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Interpretation V-22-10

Article 1, Para. Ill-112.12(d); Examination Requirements HSB.

= Interpretation #: BPV V-22-10 = Date Issued: 06/07/2022

« Standard Designation: Section V * Recaroitlumber: 211625

= Edition/Addenda: 2021 * Subject: Level lll Examination Requirements
* Par/Fig/Table: H1-112.12(d)

Question: In accordance with ASME BPVC Section V, Article 1,
Mandatory Appendix lll, Para.lll-112.12(d), may the examination
requirements for recertification of Level Ill personnel be waived?

Reply: No.
145
Interpretation V-22-11 %
Article 4, T-472 and T-475 HSB
= Interpretation #:  BPV V-22-11 = Date Issued: 06/07/2022

. . . » Record Number: 21-1993
» Standard Designation: Section V

= Edition/Addenda: 2024 = Subject: Nozzle to shell weld
= Par/Fig/Table: T-472 & T-475

Question: When required by the referencing Code Section, is it
mandatory to perform an examination in accordance with para. T-475
when a nozzle to shell weld is examined with an angle beam technique
in accordance with para. T-472 and a straight beam technique in
accordance with para. T-472.27?

© American all rights reserved.

Reply: Yes.

22023 " r2 Hatiord Steam Bailer Inspection and Iisurance Company. All #ghts eserved.
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Interpretation V-22-12
Article 1, Para. lll-112.10; Technical Performance Evaluation HSB.

* Interpretation #  BPV V-22-12 * Date lssued: 06/07/2022

. . . = Record Number: 21-2206
= Standard Designation: Section V

» Edition/Addenda: 2021 = Subject: Technical Performance Evaluation
= Par/Fig/Table: 111-112.10
Question: In accordance with Article 1, Mandatory Appendix lll, par. 11-112.10,
may the practical examination for recertification satisfy the technical

performance evaluation requirement if administered within 5 years of initial
certification?

Teelety 00 schanica Fagineers.

Reply: Yes.

ar inspection and

147

Interpretation V-22-13 (Article 4, Mandatory Appendices 11, VII =

& VIII) Use of TOFD without Supplemental Scan of Near-surface HSB.

Standard Designation: BPY Section ¥V

Edition/Addenda: 20t

Para./Fig./Table No: TH-471, VILA31, VIlE-431

Subject Description: BPV Secrion V- 2021 Asticle 4. paras. 10-471. VIE-431, VI3« Use of TOFD witheut suppiementat scan of near-surface
Date Issued: u

Record Number:;
Interpretation Number:  BEFV V-22-13

Question(s) and Reply(ies): Question (1): Is it the iatent of Article 3. Mandstory Appendix
I

HE TI-471.6 that a 3 for
indications be performed in conjunction with a TOFD
examination?

Reply (1): Yes.

Question {2: In accerdance with Asticle 4. Mandatory Appendix VIf or VI, may TOFD equipment meeting the requirements of Mandazery Appendix VI, VII-431 ar Masdatory Appendix VIIL VIT-431. a5 applicable. be
used for the 1 fal ccanning of Face indications™

Reply (2): No.

Question (3): When using Article 4. Mandntory Appendix VIE or VII. shali or semi  techniques other than TOFD be used for initial scanning of near-surface indicssions?

Beply (3): Yes.

Society of Mechanical Engineers. all rights reserved.

72023 The Hanfard Steam Boiler Inspection and Insurance Coripany. Al rights reserved

148

67



Interpretation V-22-14
Limited Certification

= Interpretation#. BPV V-22-14
= Standard Designation: Section V
« Edition/Addenda: 2019

Reply (1): No.

limited certifications?
Reply (2): Yes.

= Date Issued: 07/20/2022
* Record Number: 21-669

= Subject: Article 1. Mandatory Appendix lil, Paras. 1.1,
6.3.1; Limited Certification

# Par/Fig/Table: 1.1 & 6.3.1

Question (1): Does BPV Section V, Article 1 Mandatory Appendix Ill, para. 1.1,
prohibit the reduction of experience for a limited certification?

Question (2): Does BPV Section V, Article 1, para. T-120 (k) allow the use of

149

Interpretation V-22-15
Level Ill Recertification

= [nterpretation # BPV V-22-15
= Standard Designation: Section V

= Edition/Addenda: 2021

Reply: No.

2023 The Hartford Steam Boi.2r Inspection and Insurance Company. Al rights reserved.

= Date Issued: 07/20/2022
= Record Number: 21-2611

= Subject: Para. llI-112.12; Level Ill Recertification
= Par/Fig/Table: Para. Ili-112.12

Question: Does BPV Section V, Article 1 Mandatory Appendix lll, para. 111-112.12,
permit waiving of the recertification examinations for an NDE Level lll, if they hold
a valid ASNT/ACCP Level lll NDT Certificate in the method?

@ American Society of Mechanical Engmeers. all rights reserved.
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Interpretation V-22-16
Article 1,T-120(f) & Mandatory Appendix 111-112.8; Use of

Outside Agency to administer and grade examinations

= Interpretation #: BPV V-22-16 = Daie [Ssued: 8/30/2022

. . . » Record Number: 21-2452
¥ Standard Designation: Section V

» Edition/Addenda: 2021 ] S:::s;t;tli)snesof Outside Agency to administer and grade

= Par/Fig/Table: T-120(f) & 11-112.8

Question: In accordance with Article 1, para. T-120(f), may ISO 9712 specific
and practical examinations be used to satisfy the required specific and practical
examinations in BPV Section V, Article 1?

Reply NO ail nahts
2 2023 The Martford Steam nsura - Corpany. Ali rights ressrued,
151

Interpretation V-22-17 0

Article 9, T-952, Magnifying Lens HSR.
* Interpretation# BPV V-22-17 = Date Issued: 08/30/2022
= Standard Designation: Section V * Record Number: 21-2498
s Edition/Addenda: 2021 = Subject: Magnifying Lens

= Par/Fig/Table: T-52

Question: When performing direct visual examination in accordance
with Section V, Article 9, Paragraph T-952, may magnifying lenses be
used to assist the examiner?

& American Society of Mechanical Engineers, all rights reserved.

Reply: Yes.

© 2023 The Hartford Steam Beller Inspection and Insurance Company. Al rights reserved.
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H S B A Munich Re company

153

H S B A Munich Re company

Section VI K |
Major Revisions g

HSB - Global Inspections and Engineering Services
Presented by: Codes & Standards

G 2023 The Hartford Steam Boiler Inspection and Insurance Cepany. All rights reserved,
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Major Trends in 2023 Section VIII and Beyond

= Section VIiI, Division 1 ReShape
— Common Rules
— Promote VIIi-2 for Construction of Custom Engineered Pressure Vessels
— Improve Clarity in Standards
— Give Interpretation Service Lower Priority

“-2023

155

==

Project ReShape iy
ASIe

Section VI, Division 1 continues to be the most widely used pressure vessel standard
worldwide.

= Section VIII, Division 1 will celebrate its one-hundred-year anniversary in 2024

* The 791-page standard contains 48 Mandatory Appendices and 26 Non-mandatory
Appendices

— ltis not the easiest of standards to navigate for new users.

In August 2021 ASME conducted a survey of VHI-1 users

& 2023 The Hartford Steam Boller Inspection and insurance Ce “ipany.
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Project ReShape Survey

= Approximately 630 responses to the survey

. . . Strong
= Some of the areas probed in the survey included: majority said

— Whether there should be a limit on design pressure for VIlI-1 vessels YES
— Whether there should be a limit on design temperature for VIII-1 vessels
— Whether the committee should reduce the frequency of issuing new editions
— Would users support having certain Appendices available as standalone products

Not much

We can’t keep up with
the two years cycle.

support

It’s a nightmare!

1 Tghts reserved.
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Common Rules

= Long term goal is to maintain rules that are common between one or more Section Vill
books in one place
— Better use of volunteer resources
— Eliminates rules being out-of-sync between the different books

* Two major sets of rules will be removed from VIII-1 in E23, and replaced with references to
VIII-2
— Part UHX - Design rules for shell-and-tube heat exchangers
— Appendix 26 - Bellows Expansion Joints

* Likely that other rules, such as Appendix 13
Noncircular Vessels, Appendix 9 Jacketed
Vessels, Part ULW Layered Vessels will be
removed from VHI-1

Getty images

© 2023 The Hartford Steam Bai.er inspection and wpany. All rights reserved
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Why the Concern with Clarity in Standards?

L 2

- Ehe fleod of 2 omp ex langusge w u P a n
b il "“‘vr-? gttt

It

+ Safety  Written E

RISQUBCES » 877 ( . . &
o %‘Adjectxveg e
The Hldden Costs of Complex Language 2a3 S EDcisded §
.g g g Pl g 3 Ducenents b F
szt s-adminsiation finm recently required all its claims { [ bl” g = g 2 E
RS Publick e, Q H
o hedp them write clear] The weso\’%«crdm? 1 = Z 4 @ g T i_r“
5, "Pecple don't understand what we're irving w say.’ } Adverh ﬁLang uage TCHS" b

= US'"""E"COmn?jgc!atioQ
H | d de 'h L e LS

+ Time spent Plain Language: The Bottom Line

interpreting Code

Rules U)

» Project delays
* Rework

LB s e g N

Why should we use plain langoage? It saves us time and money. It savee our
rustomers Hme and maney. And # improves ooy apliazn TEQUITEDETS We
o, Here are some examples taken mostly from Prafessor Joe

impase ot the p
Kimble's book Writing for Dellars, Writing fe Please.

“k_/ﬁf\/\mm;

#2023 A
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Defining Plain Language

A communication 1s i plamn language 1if it meets
the needs of 1its audience—by using language,
structure, and design so clearly and effectively that
the audience has the best possible chance of
what thev need. understanding it.

readily inding

and usinge it.

Ref: “Defining Plain Language, by Dr. Annetta Cheek; Clarity
64 November 2010

22023 Bor'er Inspection ard insurance Campany, A rights reserved
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Example of Improving Clarity in a Code Paragraph : e
Section V-1, UG-11 — Where are the Requirements? {'{SB,;

Section VIII. Div. 1 2021 Edition

1. UG-11 PREFABRICATED OR PREFORMED PRESSURE PARTS FURNISHED WITHOUT A
CERTIFICATION MARK

(a) Prefabricated or preformed pressure parts for pressure vessels that are subject to stresses due
to pressure and that are furnished by others or by the Manufacturer of the completed vessel shall
conform to all applicable requirements of this Division except as permitted in (b), (c), (d), (e), and
(f) below. When the prefabricated or preformed parts are furnished with a nameplate that contains
product identifying marks and the nameplate interferes with further fabrication or service, and
where stamping on the material is prohibited, the Manufacturer of the completed vessel, with the
concurrence of the Authorized Inspector, may remove the nameplate. The removal of the nameplate
shall be noted in the “Remarks” section of the vessel Manufacturer’s Data Report. The nameplate
shall be destroyed. The rules of (b), (c), (d), and {e) below shall not be applied to welded shells or
heads or to quick-actuating or quick-opening closures (see UG-35.2 and UG-35.3, respectively).

£ nose

(1

12023 nsurance Company. Al rights reserved
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Section VIll-1, UG-11 — Where are the Requirements

Section VIII, Div. 1 2021 Edition

UG-11 PREFABRICATED OR PREFORMED PRESSURE PARTS FURNISHED WITHOUT A
CERTIFICATION MARK

(a) Prefabricated or preformed pressure parts for pressure vessels that are subject to stresses due to
pressure and that are furnished by others or by the Manufacturer of the completed vessel shall conform
to all applicable requirements of this Division except as permitted in (b), (c), (d), (e), and (f) below.
When the prefabricated or preformed parts are furnished with a nameplate that contains product
identifying marks and the nameplate interferes with further fabrication or service, and where stamping
on the material is prohibited, the Manufacturer of the completed vessel, with the concurrence of the
Authorized Inspector, may remove the nameplate. The removal of the nameplate shall be noted in the
“Remarks” section of the vessel Manufacturer’s Data Report. The nameplate shall be destroyed. The
rules of (b), (c), (d), and (e) below shall not be applied to welded shells or heads or to quick-actuating or
quick-opening closures (see UG-35.2 and UG-35.3, respectively).

2 American Scciety of Mechanicai

The Harfor Steam Bai'er insp-clion anc Insuranze Cot wany. Al rights reserved
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e

Section VIII-1, UG-11 — Where are the Requirements

Section VI, Div. 1 2021 Edition

UG-11 PREFABRICATED OR PREFORMED PRESSURE PARTS FURNISHED WITHOUT A CERTIFICATION
MARK

(a) Prefabricated or preformed pressure parts for pressure vessels that are subject to stresses due to
pressure and that are furnished by others or by the Manufacturer of the completed vessel shall conform to
all applicable requirements of this Division except as permitted in (b), (c), (d), (e), and (f) below. When the
prefabricated or preformed parts are furnished with a nameplate that contains prodact identifying marks
and the nameplate interferes with further fabrication or service, and where stamping on the material is
prohibited, the Manufacturer of the completed vessel, with the concurrence of the Autharized inspector,
may remove the nameplate. The removal of the nameplate shall be noted in the “Remarks” scction of the
vessel Manufacturer’s Data Report. The nameplate shall be destroved. The rules of (b}, (c), (d),and (e)
below shall not be applied to welded shells or heads or to quick-actuating or quick-opening closures (see
UG-35.2 and UG-35.3, respectively).

2023 The Ha foid Inspecticn and
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S et 7

Section VIlI-1, UG-11 — Where are the Requirements E

Section VIII, Div. 1 2021 Edition

UG-11 PREFABRICATED OR PREFORMED PRESSURE PARTS FURNISHED WITHOUT A CERTIFICATION
MARK

(a) Prefabricated or preformed pressure parts for pressure vessels that are subject to stresses due to
pressure and that are furnished by others or by the Manufacturer of the completed vessel shall conform to
all applicable requirements of this Division except as permitted in (b), (), (d), (e), and (f) below. When the
prefabricated or preformed parts are furnished with a nameplate that contains product identifying marks
and the nameplate interferes with further fabrication or service, and where stamping on the material is

may remove the nameplate. The removal of the nameplate shall be noted in the "Remarks” section of the
vessel Manufacturer’s Data Report. The nameplate shall be destroyed. The rules of (b), (), (d), and (&)
below shall not be applied to welded shells or heads or to quick-actuating or quick-opening closures (see
UG-35.2 and UG-35.3, respectively).

@ prohibited, the Manufacturer of the completed vessel, with the concurrence of the Authorized Inspector,

© American Society of Mechanical Engineers. ali resarved.

Tha Hartford Steam Boiler Inspection and nsurance Company. rights reserved
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Section VIlI-1, UG-11 — Where are the Requirements

1. UG-11 PREFABRICATED OR PREFORMED PRESSURE PARTS
FURNISHED WITHOUT A CERTIFICATION MARK

(a) Prefabricated or preformed pressure parts for pressure
vessels that are subject to stresses due to pressure and that are
furnished by others or by the Manufacturer of the completed
vessel shall conform to all applicable requirements of this Division
except as permitted in (b), (c), (d), (e), and (f) below. When the
prefabricated or preformed parts are furnished with a nameplate
that contains product identifying marks and the nameplate
interferes with further fabrication or service, and where stamping
on the material is prohibited, the Manufacturer of the completed
vessel, with the concurrence of the Authorized Inspector, may
remove the nameplate. The removal of the nameplate shall be
noted in the “Remarks” section of the vessel Manufacturer’s Data
Report. The nameplate shall be destroyed. The rules of (b), (c),
(d), and (e) below shall not be applied to welded shells or heads
or to quick-actuating or quick-opening closures (see UG-35.2 and
UG-35.3, respectively).

and asurance Compary, Alf rights reserved.

Section VI, Div. 1 2021 Editicn

Counts

Words
Characters
Paragraphs
Sentences

Averages

Sentences per Paragraph
Wiords per Sentence
Charasters per word

Feadahifine

Flesch Reading Ease
Elesch-winaid Grade Level
Passive Sentences

.2

£28

100.0%
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Section VIII-1, UG-11 — Requirements Separated

UG-11

(a) Prefabricated or preformed pressure parts for pressure vessels
that are subject to stresses due to pressure and that are
furnished by others or by the Manufacturer of the completed
vessel shall conform to all applicable requirements of this
Division except as permitted in (b), (c), (d), (e), and (f) below.

(b) The nameplate on a prefabricated or preformed part may be
removed under the following conditions:

a. The nameplate interferes with further fabrication or
service.

b. Stamping on the material is prohibited.

¢. Removal of the nameplate requires concurrence of the
Authorized Inspector.

(c) The rules of (b), (c), (d), and (e) below shall not be applied to
welded shells or heads or to quick-actuating or quick-opening
closures (see UG-35.2 and UG-35.3, respectively).

[ Note: This is an example only; changes have not yet been
approved by the Committee]

2023 The Hartford Steam Bailer Inspection and insurance Convpany. All rights reserved.

Readability =~ ——

.. Score reduced

Readabiiity Stat-éstics

Counts
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Characters
Paragraphs
Sentences
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Waords per Sentence
Characters per Word
Readability
Flesch Reading Ease
Flesch-Kincaid Grade Level
Passive Sentences

£ American
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all rights reserved.
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Reduction in Section VIl Interpretations

» Pre-pandemic, Section VIII received
approximately 150 to 250 inquiries per year

* Most submittals not processed ( Consulting Reply.
Question already answered in earlier Interp )

+  Committee struggled to keep up with demand

+ Starting in 2021, less priority given to Interpretation
work;
» More submittals considered consulting
+ orintent interpretations requiring a Code revision

+ In 2022 complete shut down of interpretation service

»  Section VIl officers need to reset their priorities

Stzam Be’ or Inspection ard nsurance Coripany. All rights

. 2022

YEAR

2018
2019

2020
2021

# INTERPRETATIONS
ISSUED

48
23
53
14
1

170

Section VIII
Code Updates

A Munich Re company

HSB - Global Inspections and Engineering Services
Presented by: Codes & Standards

& 2023 The Hartforg Steam Baller Inspection and ‘nsurance Company. All rights “eserves!
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Removal of Part UHX & App. 26 — Common

Part UHX and Appendix 26 are the first major sections of VilI-1 that are being deleted as
part of Common Rules project

Only requirements related to design of shell-and-tube heat exchangers removed from Part

UHX

Summary of Changes
UHX-1 —~ Paragraph completely rewritten: provides instructions for locating rules in Part 4.18 of VIII-2
UHX-2 - Requirements for materials and methods of fabrication remain in Subsections A, BandC of

Vi1,

» UHX-3 through UHX-5 Deleted.
UHX-8 through UHX-14 Deleted.
* UHX-16 and UHX-17 Deleted.
UHX-18 & UHX-19 unchanged.

S-eam Bailer Inspection and Al izine
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Removal of Part UHX — Common Rules

* Record 21-1768
~ | (Public Review Draft)

i Table UHX-1.1

|- Paragraph Cross Reference List
Topic | Division2 -
Scope 4.18.1
Terminology 4.18.2
Design 4183 I
Tubesheet Design Definitions 4.18.15

Tubesheet Effective Boit l;oad, W Table 4.18.6
| Tubesheet Extension 4.18.5

General Conditions of Applicability for 4.18.4
Tubesheets | B —
 Tubesheet Characteristics 141886

Rules for the Design of U-Tube Tubesheets 4.18.7

Rules for the Design of Fixed Tubesheets 4.18.8

Rules for the Design of Floating Tubesheets | 4.18.9

Bellows Expansion Joints

& 2023 The Hartford Steam Boiler Inspection and insurance Car-pany. All rights reserved.

4.18.11 {See Note 1}

Flexible Shell Elements Expansion Joints | 4.18.12 (See Note 2)

Society of Mechanical Engineers. all rights reserved,
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Removal of Part UHX — Common

Table URX-1.2 — 1 Record 21-1768

Referance Paragraph Cross Reference List

‘ (Public Review Draft)

Topic [ Division 2 - Division 1 - 2021 Edition
ek Ve u NOTE, where Part 4.18
JE3E — — | references other locations in
sn — | Vill-2 for design
[ 421 requirements, such as
42114322 flexible shell element
TIWYEY expansion joints in Part 4.20,
- ) the Section VIII, Div. 1 rules
il eets Without a Boiting | jil,li_ N in Appendix Sha“ be
| Flange P 4. followed.
Tubesheets With  Boltng Hlaige | Table 422
“’_uhesheera With Bubs We Table 4.2.7 S
Allowale Compressiu | 4412 7 {Seablore 13 ]
Mote 1. Required by 48-2{~111. s all rights rzserved.

© 2023 T+ 2 Hartford Steam
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Removal of Appendix 26 Design Rules for Bellows
Expansion Joints— Common Rules

» Part UHX and Appendix 26 are the first major sections of V!lI-1 that are being deleted as
part of Common Rules project

*+ Only requirements related to design of bellows expansion joints are removed from Appendix
26

*  Summary of Changes
*  26-1- Paragraph completely rewritten; provides instructions for locating rules in Part 4.19 of VIII-2

+ Table 26-1.1 - Addition - This Table provides a cross reference between different Appendix 26
paragraphs and their locations within Part 4.19 of VIII-2.

+ Table 26-1.1 - This table dealing with maximum design temperatures for application of the rules of
Mandatory Appendix 26 has been renumbered as Table 26-1.2

*  26-2through 26-4 ~ Deleted

*  26-6 through 26-9 — Deleted

*  26-12.1 - Deleted

*  26-15- Deleted

2023 The Hartford Steam Boiter Inspection asurance Corpany
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i=

Stamped Parts

parts.

U-2(j) Instructions to Manufacturer When Ordering Code

HSB.

Ahosich Ha carmpany

> This new paragraph clarifies the vessel Manufacturer’s responsibility when ordering Code stamped

*  Main concern is communication and coordination between vessel and part Manufacturers to assure that
all applicable Code requirements are satisfied. Below is a list of 9 items that shall be considered:

pressure:

UG-120(d)];

6.The need for preheat or postweld heat treatment;

7.The extent and method of nondestructive examination (see UW-12),
8.The units of measurement (see U-4);
9.The mandated Edition of the Code to be used for construction (see Mandatory Appendix 43)

1.The design requirements established by the user or his designated agent [see U-2(a)];
2.The Certificate Holder that is responsible for design [see UG-120({c){1)(-b)];.
3.The need for pressure testing by the Manufacturer of the part, including the required test

4.Impact testing requirements for materials and/or welding procedure qualifications:
5.The compliance with the special requirements for vessels intended for special services [see

2023

Ce
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Standards

Division 1- Table U-3

Section VI, Divisions 1, 2 & 3 Updates to Reference

R Y

HSB

AMuich i gy

Division 2- Table 1.1

* The acceptable year/edition for the following standards have been updated:

Division 3- Table KG-141

1

*ASME B16.1 - 2020 Edition
*ASME B16.5 - 2020 Edition &
New Note (4)

*ASME B16.42 - 2021
“ASME B16.47 - 2020 & New
Note (4)

*ASME PCC-2 - 2022
*ASTM E186 - 2020

*ASTM E208 - Latest Editicn
*ASTM E280 - 2021

*ASTM E446 - 2020

+ISO 148-1 - Latest Edition
*ISO 148-2 - Latest Edition
*ISO 148-3 - Latest Edition
*AWS A4.2M - Latest Edition

*ASME B16.5 - 2020 Edition &
New Note (2)

*ASME B16.47 - 2020 & New
Note (2)

*ASME PCC-2 - 2022
*ASTM E127 2020

*ASTM E186 - 2020

*ASTM E208 - Latest Edition
“ASTM E280 - 2021

*ASTM E446 - 2020

«ISO 148-1 - Latest Edition
*1SO 148-2 - Latest Edition
*ISO 148-3 - Latest Edition
AWS A4 2M - Latest Edition

- 2023 The Hartford Steara Boiler Inspection and Insurance Cc pany. Alf nghts

-ASME B16.5 - 2020.Eion &
New Note (2)

*ASTM E338 - Deleted

*ASTM EB02 - Deleted

ASTM E1681 - R2021

*ASTM E1820 - 2021

*ASTM E1823 - 2021

Note (4 & 2): The
use of a flange or
flange fitting that
relies on and
meets the
requirements of a
B16 Case is not
permitted.

Regarding B16.5 & B16.47 Notes:

Starting with the 2020 Edition of ASME B16.5, the B16
Committee added a new Section 1.10 that automatically adopts
B16 Code Cases, that may modify the requirements in ASME
B16.5 such as adding new materials or alternative construction
requirements. Since Section VIII carefully reviews all reference
standards before adopting them, they decided to add a Note
just in case B16 publishes a Case for B16.5 or B16.47 that the
Section Vill Committee does not want to accept.

177
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' Section VIIi, Division 1 =
UG-11(e) Subcontracted Brazed Parts HSB

+  When UG-11 was completely rewritten in the 2011 Addenda, it included a new option whereby a
Certificate Holder could subcontract to a non-certificate holder the fabrication of parts made to a
standard other than an ASME product standard.

This new option is published in UG-11(e) and was inadvertently limited to welded parts.

*+ Inthis revision, the terms “welding” and “welded” were replaced with “joining” and “joined” in six locations
in UG-11(e) to accommodate all joining methods, including brazing.

With this change, Interpretation =" VI11-1-20-40 will no lenger be valid for construction to the 2023 and
subsequent Editions.

2023 The Haitfore Srezm Bo

178

Section VIII, Division 1 - PRT Designator

+  Conformity assessment requirements are currently Record 21-1068 Public Review Draft
published in ASME CA-1.

Figure UG-116

* Inthe 2020 edition of CA-1, the PRT designator was Cfficiat Certification Mark to Denote the
revised to now include the applicable code. American Society of Meehanical Engineers

» Net resultis that throughout VIii-1, the designator
‘PRT" is replaced with “PRT VIiI-1",

» This change occurred in paragraph/Figures UG-
116(1)(-b), Figure UG-116, UG-116(h)(1)(-a)(-2), UG-
116(h)(1)(-c), UG-117(a), UG-117(f), Figure UG-118).

}
PRT wili1

87
® American Society of Mechanical Engineers, all rights reserved.

22023 and iasurance Company ntis reserved
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Section VIIl, Division 1

UG-35.2 Quick Actuating Closure Rules HSB

UG-35.2 extensively revised in 2015 Edition with the goal to simplify the rules for quick actuating
closures (QAC)

Shortly after publication of the revised rules an error was identified in TUG-35.2(b)}2):

(2) Quick-actuating closures shall be designed such that the failure of
a single holdina elsment while the vessel is pressurized (or contains a
static head of liquid acting at the closure) will not:"

The phrase: "failiie o = sinale holding element ” impacted some Manufacturers such that their QACs
no longer complied with UG-25.2.

* The Committee approved a correction by replacing this phrase with: “failure of a sinale locking

+  Early implementation Code Case 2912 addressing this correction was issued in March 2018

181

UG-84 Rewrite of Impact Testing Requirements

*  There have been over 25 interpretations issued on paragraphs UG-84(g), (h) & (i)

+ Revisions to all three paragraphs made to simplify the rules, and in some cases reduce the amount of
impact testing of HAZ

+ UG-84(g)(1) — Completely rewritten to improve clarity, but no technical changes

«  UG-84(g)(2) — Weld impact testing paragraph completely rewritten

+ One technical change related to weld metal specimens; one face of the specimen shall be within 1/16
in. (1.5 mm) of the surface of the material except that the specimens may be located at any depth
when the weld has been postweld heat treated

(2023 The Ha~ford Stsam Bailer Inspection ar-
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UG-84 Rewrite of Impact Testing Requirements

* UG-84(g)(3) — addresses HAZ specimens
* In 2021 Edition, Figure UG-84.6 and Table UG-84.6 used to define location and # of impact test
specimens
» Table UG-84.6 deleted
* New rules only require a single set of HAZ impact specimens regardless of base metal thickness
* Base metal thickness < 1 in. — take specimen at depth that maximizes amount of HAZ at notch centerline
* Base metal thickness > 1 in. — centerline of specimen shall be located between % and ¥ of f below the surface.

Section VI, Division 1 2021 Edition

Figure UG-B3.5 f Table UG-84.6 "
HAZ Impact Specimen Removal Reguired HAZ impact Test Specimen Set Remavat i i

= S Their A eamismote G
Sirzgle Skded Wekd

Nomber of Spraimen Xatt snl ihe Liey
[T — 4

o MR 33

S e mstal taicknases o % o §
P e vnth it the doem ol Semnin b 1kl 7

- o,

B L corts  base et hucaesaes p.per o . 35 m
it @ v o of th saith 2k g the s oACk G Detvere ol ekt Eean - ach w

Society of Machanical BV
Te o tingrance Covpaw
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UG-84 Rewrite of Impact Testing Requirements = N
UG-84(g)(3) Cont. HSB.
*  UG-84(g)(3) ~ addresses HAZ . Weld Metal Record 21-544

specimens (Public Review Draft)

- New Fig. UG-84.6 provides '0.04 in. (1 0.04 in. (1 mm) »[ --J - 0.08 in. (2 mm)
guidance on locating notch %

centerline for the case where the Heat ‘
HAZ is approximately normalfo | 7% “—"" affected

material surface, or when the ! zone

HAZisatanangletothe | Heat i X, ‘

material surface. | affected W N1 Specimen
zone Centerline

|

Fusion Lines

© American Saciety of Mecharical Engineers, all rights reserved.

1 2023 The Hanford Steam 3o.er Inspection and scrance Campany Al rights reserved.
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UG-84 Rewrite of Impact Testing Requirements
UG-84(h)

+  UG-84(h) — addresses Impact Test of Welding Procedure Qualifications

Entire paragraph rewritten to:

+ Simplify rules for impact testing multi-process test coupons

+ UG-84(h){2)(-b) — Guidance given concerning the orientation and location of the HAZ specimen:

To sample as much of the heat-affected zone as possible, use of a joint
design where only one side of the joint is beveled (i.e. a single-bevel or
double-bevel groove weld) is recommended. See Fijure UG-84 6)

ratine, stear Lol inspastion and Isurance Company. All rights reserved
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UG-84 Rewrite of Impact Testing Requirements
UG-84(h)

*  UG-84(h)(2)(-c) — addresses test plate material for Part UCS material

« The requirement that the test plate material be of the same P-Number and Group Number has been
deleted. [ Not needed since this already addressed in Section X Supplementary Essential Variables for
weld procedures qualified with impact tests]

+ The requirement concerning the test plate material heat-treated condition has been revised as follows:

For vessels constructed to the rules of Part UCS, the test coupon material shall be in
the same heat-treatment condition (as-rolled, normalized, qguenched and tempered,
etc.) before welding as the vessel to be constructed. The heat-treatment condition
shall be recorded on the PQR and specified on the WPS. This requirement does not
apply to P-No. 1, Gr. Nos. 1 and 2 materials with the exception of SA-737 and SA-841.

© American Scciety of Mechanical Er.gineers. alirigits reserved.
 The requirement that the material used for the test coupon meet the minimum toughness requirements
of (¢)(4) for the thickest material of the range of the base material qualified by the procedure has been
revised such that this rule applies to all materials, not just Part UCS materials.

an 'nsurance Company. Al rights reserved
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UG-84 Rewrite of Impact Testing Requirements

UG-84(h) HSB.

* UG-84(h)(3) — contains general requirements for the welding processes qualified with impact tests
* Introduces requirements for multi-process impact testing when more than one set of essential or
supplementary essential variables for process is recorded on a procedure qualification record.

- Forthe case when a test coupon contains two weld processes:
Weld metal test specimens shall contain as much of the weld metal from each process as practical
+ Specimens shall be located within 1/16 in. (1.5 mm) of a surface.
+ For the case when a test coupon contains more than two welding processes.
Not possible to take specimens near the surface.
Weld metal impact specimens shall be taken at the thickness where the process is located.
* HAZ specimens shall be prepared from material that was removed at the thickness plane associated
with the weld metal from each process.

* UG-84(i) - Title changed to: Vessel Production Welding Impact
* Several editorial changes
* UG-84(i)}(3)(-b)(-5) deleted — rule associated with HAZ impact specimen removal location

COMMON RULE - IDENTICAL REVISIONS MADE TO 3.11.8.2, 3.11.8.3 AND 3.11.8.4 IN VHI-2

188

Section VIIl, Division 1 — Impact Test Requirements for
Diffusion Welding — UG-84(d)(3)

+ Diffusion welding (DFW) is a joining Record 21-7836 Publiz Re
process by heat and pressure where
the cqntact surfaces_ are joined by ' G-84id)
diffusion ,Of atoms W,[th no macroscoplc {3y Impact Tests of Diffusion Welded Assemblies i
deformation or relative motion. it Whan Impact test is required fo verify the MDMT, impact
contains no weld metal and does not test shail be performed as below.
roduce a hea ne. {a) The diffusion welded assembly t=st block shall be
P a heat affected zo prepared in aceordance with OW-1851 of Section IX
. Rules for impact test requirements for (b} Two sets of impact test specimens shali be removed
diffusi di h b dded t and tested.
fliusion welding have been addea to {1} One set of test specimens shall be taken

new paragraph UG-84(d)(3). perpendicular to the interface planes of the test block.
{2} One set of test spacimens shaif be removed parallel
o the interface planes of the test block,

(¢} The impact test temperatiure and acceptance criteria
for the impact tesd results shall be in accordance with the
specified requirementa given in Subsection © for the
base metal,

© American Society all rights reserved.
2023 The Hanford | Be er Inspection and nsurance Corrpany Al nghts reserved.
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Section VIII, Division 1

Figure UG-84.1/M CVN Energy Acceptance Criteria

HSB

R

+  Figure UG-84.1/M contains Charpy
V-Notch impact test acceptance I
criteria for carbon low alloy steels
having a specified minimum tensile
strength of less than 95 ksi.

*  There are five curves in the Figure
covering a range of minimum
specified yield strength from <38 ‘
ksi to 65 ksi.

«  A8Mcurve is added for 80 ksi

Record 21-1811 Public Review Draft

Fiure UG-84.1

Charpy V-Notch fmpact Test Requirements fok Full-Size Specimens for Carbon and Low Atloy Steets,
Having a Specificd Minitmum Tensite Strength of Less Than 95 ksi, Listed in Table UCS-23 _

goks”

7

Rl and '

ali rights
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Section VI, Division 1
Plate Heat Treatment Marking

HSB.

Atdurnch e sonigany

+  The purpose of this revision to UG-85 is to maintain
consistency with the latest edition of SA-20, para.
13.1.2 dealing with plate specification heat treatments.

»  Letter “T” replaced with “MT”
Record 21-2614 Public Review Draft

weny and refesung oy

| T shali b Ehacceplabie Kehdai o .
retesting only are permitted, ietters "MT" Edenct?ng gﬁ
UG-85 HEAT TREATMENT material reatmert) -

When plate specification heat trements are not per-
formed by the material manufactasér, they shall be per-
formed by, or be under the, enptrglef the Manufacturer

e, shall then place tt\ oliowing the letter

C‘Xﬁx the Ml plate marking {see SA-20] to indicate that

"t heat treatments reqaired by the reaterial specification
have been perfarmed. The Manufactuser shall also docu-
ment in acoordance with UG-42({b) that the specified heat
treatment has been performaed.

YLS-B5, BHT-5{e], and UHT-E1 provide requirensents
for heat treawnent of test specimons,

Vessal (production] impact test
al} jolnts for which tmpact tests
elding procedusre by UCS-67
Lprwhere production test plates
by these paragraphs}. Test shal}
ftal and/or heat-affected zone to
Ihe procedare test {see UCS-67

et

Himpact Fest Plates Required

el, one test piate shafl be made/
lure used for Cavegory A and B
is one of several as defined/in

[ ['ﬁ" (de_noting green)

W, o

LL\J” ”VX-’HJ’\&-

o~

“ T

Section |, Part A SA-20 2021 Edition

13.1.2 Plates that are required to be heat treated. but have
not heen so heat tremted, shall be marked. by the manufacturer
or processor. with the Teuer "G™ tdenoting green; following the
required ASTM designation mark, except that “G™ marking is
not necessary if such plates are for shipment. for the purpose of
obtaining the required heat treatiment, to an organization under
the manufacturer’s control. Plates that are required o be heat
treated, and have been so heat rreated. shall be marked, by the
party that performed the heat treatment, with the leiters “MT™
(denoting matenal treated) following the required ASTM

designation mark.
Note 2—Aav stress relief of lest specimens intended W simufare

COMMON RULE — Section VI, Division 2,
Part 3,3.2.7.1(c)

Society of Mechanical ¢ all rights reserved.
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Section VI, Division 1 — Recommended Pressure Test
Temperature — UG-99(h) and UG-100(c)

- For hydrostatic tests, the test temperature is addressed in UG-99(h) and is a recommended value
» 30°F (17°C) above the MDMT, with additional consideration given to UG-20 and Fig. UCS-66.2, Note
(6).
+ The reference to Fig. UCS-66.2 Note (8) deals with the situation where the test pressure is based on

“new and cold” condition [UG-99(c) calculated test pressure] and the recommended test temperature
based on the MDMT determined per Fig. UCS-66.2.

* Users were having difficulty understanding the ride oo  of Fig. UCS-66.2.

¢ UG-99(h) completely rewritten;

+ The coldest test temperature for all materials not covered in Part UCS should be 30° (17°C) warmer
than the vessel MDMT and shall never be colder than the vessel MDMT..

- For Part UCS materials, several cases now presented to establish the recommended test temperature
based on how the MDMT is determined; e.g. UG-20(f), UCS-66(a), UCS-66(a) & UCS-66(b) or (i)

+ Additional calculations required when the low stress exemption rules of UCS-66(b) are applied.
+  Similar revisions made to UG-100(c), except that for pneumatic tests, the test temperature is
mandatory. COMMON RULE - VIli-2 §8.2.4

N}
el
N
W
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Section VI, Division 1 — Recommended Pressure Test
Temperature — UG-99(h) and UG-100(c)

Ao Ko £ aeLany

Public Review Draft Fig. UCS-86.2 revised to remove
Paragraph UG-99(h) completely  Rrecord 18-278 Note 6
rewritten oo Yooy
125 01 TS SRS RS WhHL 1 LAY LY NSRRI } Dﬂh:r-'ni}uk(%—L‘ i
'\ are given a visual examinavien far wnr};mmsl;ip prior to 1‘ [Notas %1;}"" , & 18)] I
Y assembly; = ey T
3 ‘Il__{i} e vessel will not contain a “lethal” substanca. R t] ________ N

£*4ing Ratia from Stes: 3 1o enter ardints |
of Figiro UCS 66,1, dercemine seduction i |
Step 2 MOMT iNote (911, \

_____ ¥

t

1
| Determine aditsted MOMT for governing i
: thicknass uader sonsigerstion, 1
L i

fepest for alt govarsing thizknesses [Note 151 and
¥ warmest value as tha lawest allawabla KMOMT t5 be

raarked 05 namepinte for hie 20ne under consideration
[Nn1o (101]. Soa UG 116 r

) Any [ dous Tiyuid at any P g
r : hyi S0 106 i below its Dodling peifit,
. bk 1 g Blash point foss thag ATH
b [{22°C) sleh as petrolenm distitlates, may byﬁm anly

1 far near i temg tests, b,
ed thay the meni?s'\cmpem!ma during b_yﬁ)smﬂc test be
maintained at feast307F (17°0) ah;éy'xi\e miramua: dev

at need not exceed 120°F
brittie fracture. {Se2
te {61 The tast pressuce

figuee UCS-64.2
Diagram of 1XCS-8¢ Rules for Determining Lowest Minktum Desigr
wthsut Impact Terting (Contd)

Rt s ST o wcetond i co
i A 85310 oy o
5ty 2 she

x5 goecrcion

peratare is peluced (0 120°F (49°C) or less”

B | caumiopa smal tiqoi rettef valve set to 1% times e test
m;zﬁ is recommended for the pressure tost system, intase
i E k. while pnder sest. Is thely $o bt warined up matertally

with pewsem el ahaept,

L]
Frygd

i
it A4,

£

sl

I
i B, N R R S e )

{1} Venns shaif be provided at all figh points of the ves-
sel in the positien in which it is to be tested t0 purge poss

sible air pgpkess while te vessel s iling
W\M

\‘/M‘,W'\ SAANAA

of Mechanicz! Engineers. all rights reserved.

#2023 The Hanford Steam Beler Inspection and 'nstrance Corpany. Al rights reserved.
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Section VI, Division 1 - Recommended Pressure Test
Temperature — UG-99(h) and UG-100(c)

Public Review Draft

1if below, its bhoiling point. Comsbustible liquids having
fov aear atmo:

Record 18-278

e caldest
»warmer than the va

nperatuie duri
s applicabi

as applicabie:
Part UL has
e

zaarpled
f Part UCL-22 %) has bees
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Section VI, Division 1
UG-101(a)(5) Sharing Proof Test Reports

A Muraeh e s gy

* Code philosophy always mandated that each Manufacturer (Certificate Holder) shall be
responsible for the design of the pressure vessel, including the case where the MAWP is
established by a proof test.

+Numerous inquiries from companies asking if it was permissible for two Manufacturers who
are owned by the same entity to share proof test results.

*  After years of debate, the Committee reached consensus on the following rules: see next
slide

- «023 The Hartford Steam Sai.er Inspection and insurance Carpary. Al nghts reserved
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l UG-101(a)(5) Sharing Proof Test Reports H s-i"B

1. QCS shall describe operational control and authority for technical implementation of shared proof test
reports, fabrication drawings and procedures for assembly of the vessel.

2. Fabrication drawings and welding, brazing and bolting procedures shall be identical to those used to
produce the proof test report

3. Each Manufacturer takes full responsibility for each shared proof test report and documents this by
making reference to the specific proof test performed by the original qualifying Manufacturer and the
location where the proof test was performed.

4. Each Manufacturer submits the shared proof test to the Inspector for acceptance,

9. Weld procedures shall be identical, with respect to variables used, to the procedures originally used to
weld or braze the proof tested object.

6. The shared proof test remains valid even when the original qUalifying Manufacturer no longer holds a
valid ASME U Certificate of Authorization or has a name change.

2 American Engineers.

Jenpany. Al s
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Section VII, Division 1 —
UG-101(m) Revision to Burst Test Procedure HSB

*  When performing a burst test per UG-101(m) to establish the MAWP, the actual tensile strength of the
material being tested must be known.

+  Forall material other than cast materials, two equations are given in UG-101(m)(2)(-a) to calculate P

B Suf

B S, E
— _.‘L_ r P=
4 .Sumgg 4 Sur

* Inthe first equation, the specified minimum tensile strength at room temperature, S, , is divided by the
average actual tensile strength of test specimens at room temperature, S avg -

+ Todetermine S, ,,, requires samples to be taken from the material used to fabricate the vessel or
component being tested.

Next Slide

%2023 The Hartford Steam Boiler Inspection and
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Section VIII, Division 1
UG-101(m) Revision to Burst Test Procedure

HSB

AWl e sy e

+ The Committee received an inquiry asking if the tensile strength reported on an MTR could be used for
S

Havg ©
+ Initial response was NO; however, upon reconsideration the Committee approved the following revised
definition:

Sy avg = average actual tensile strength of test specimens at room
temperature, or the tensile strength reported on the material test
report when postweld heat treatment is not applied to the
production compenent.

* Note that an early implementation Code Case was approved for this revision to UG-101(m)(2){(-a). The
Case Number is 3065.

artford Steam rtion ard g
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UW-20 Merger of Mandatory & Nonmandatory Tube-to-Tubesheet
Strength Rules
#- Munich Re campany
*  Rules of Nonmandatory Appendix A “Basis for Establishing Allowable Loads for Tube-to-Tubesheet
Joints” merged with UW-20 “Tube-to-Tubesheet Welds” — Appendix A deleted
*  Appendix A rules now become mandatory. Section VIII, Div. 1 2021 Edition
*  VII-1 now consistent with VI1I-2
NONMANDATORY APPENDIX A
BASIS FOR ESTABLISHING ALLOWABLE LOADS FOR
TUBE-TO-TUBESHEET JOINTS
2 Al GENERAL fe} n the selection of joint type, consideration shall be
given to the mizn meta) temparature of the foint st sper-
fu} This Appendix provides 3 basds for ab  aung te {see ¥-2}and hermal exe
‘ towahl -t6-tibechoct joint loads, except for the  pansion of the tabe and tubosheet which map ffect the
fabowing: fink integrivy. The fulluwing provisions apply for esvst-
{1} Tubg-to-tikiesheet jusats Moving foll strength  Hshing maximum sperating tempersture ins tube-tor
welds as defined in accordance with Q&-250(+) shall  tuheshear jojniss
by designed in sccordance with 1W-20.4 and do mot re- 1) Tobe-to-tubesivet founs where the maxinie al-
quire siear Kad Testing. Yonsuble: insiat Joad is contrated by the wekd shaf tre Firs-
{2} Tube-to-tubtsheet julnts designed for required 1164 10 the maximm tensperaterc for which there ary g
foads using partiai strength welds as defined in acene- allowablo stresses for tha tbe oz whesheet matorial n
dance with UW-20.2(0)(1) shalt be designed in aconr-  Section 16, Part D, Subpart £, Tabile 14 or Table 18
danve woh YW-20.5 and do not sequise chear load Tubetw-tubesheet foints i this category e asy of
testing. the iﬂ!l«?winim A i)
g " i . . 0] thesie compiving with (2} or {a)12) with or
2 American Seciety of Mechanical Enginesrs. all rights reserved.
@ 2023 The Hartford Steam Baiier Inspectan snd inst ance Compary. Al rghts
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Section VIll, Division 1 — UW-28

HSB

e e,

only permitted when allowed by referencing Code.

QG-106.4.

COMM -2 6.2.2.2

1 BLaRr s Ract oura Coms ny, rights raserved.

*  New paragraph UW-28(d) added to VIH-1 permitting
use of simultaneous procedure qualification rules of

* Inthe 2021 Edition Section IX added rules permitting
simultaneous qualification of procedures by multiple
organizations. One condition is that this provision is

Section [X 2021 Edition

{213 QG-106.4 Simuitaneous Procedure Qualifications. :‘_‘;

When expressly permitted by the referencing code, weld- ¢
ing procedures may be simultancously qualified by more .
than one organization, provided that each organization ‘;
accepts full responsibility for any such qualifications 3
and the following requirements are met: ) (;
(e} Each participating organization shall be represent- }
ed by an individual with responsibility for qualification
of joining procedures, as detailed in QG-106. S
(b} A preliminary joining procedure specification ac- {
ceptable to the representatives of each participating orga-f
%"‘"\ﬁ. shal¥t ™ \promasad \gﬁk‘&:»ﬁnn_{@_g-?\sgo nkial and

g

Society of
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Section VIII, Division 1
UW-35 and UW-36 Revisions

i E ay

» Paragraph revised to improve clarity

Section Vill, Division 1 2021 Edition

UW-35 FINISHED LONGITUDINAL AND 21
CiRCUMFERENTIAL JOINTS

(a} Butt-welded joints shall have complete penetration
and full fusion. As-welded surfaces are permitted; how-
ever, the surface of welds shalf be sufficiently free from
coarse ripples, grooves, overlaps, and abrupt ridges and
valiays to permit proper interpretation of radingraphic
and other required nondestructive examinations. if there
is a question regarding the surface condition of the weld
when interpreting a radiographic image, the image shall
be compared to the actual weld surface for determination
of acceptability.

(b} A reduction in thickaiess due to the welding process
is acceptable provided all of the following conditions are
met:

22023 The Hartford Steam “pany. All rights reserved.

» More than 15 Interpretations have been issued on UW-35;

Record 21-12298 Public Review Draft

UW-35 Completed Welds

(a)Butt-welded joint shall have complete penetration and full fusion.

(b) As-welded surfaces are permitted; however, the surface of welds
shall be sufficiently free from coarse ripples, grooves, overlaps, and abrupt
ridges and valleys to permit proper interpretation of radiographic and
other required nondestructive examinations. If there is a question
regarding the surface condition of the weld when interpreting a
radiographic image, the image shall be compared to the actual weld
surface for determination of acceptability.

{c) A reduction in thickness due to the welding process is acceptable
provided all of the following conditions are met:

© American Society of Mechanicat Engineers, a!l rights reserved. See neXt S“de -l
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« Paragraph revised to improve clarity

Record 21-2298 Public Review Draft

~{d} (v To assure that the weld-greeves butt welded joints are completely filled so
that the surface of the weld metal at any point does not fall below the surface of
the adjoining base materials,49 weld metal may be added as reinforcement on
each face of the weld. The thickness of the weld reinforcement on each face shall
not exceed the following:

UW-36 FILLET WELDS
In making fillet welds, the weld metal shall be deposited in such a way that
adequate-peretratior-fUsion into the base metal at the root of the weld is secured.
The reduction of the thickness of the base metal due to the welding process
at the edges of the fillet weld, which includes undercut, shall meet the same
requirements as for butt welds [see UW-35(% ¢)].

of iechanic® Engircers K sRess, .

Insurance Company

Section VIII, Division 1 =N
UW-35 and UW-36 Revisions HSB

203

Section VIII, Division 1 ~ Table UCS-56.1

+ Table UCS-56.1 provides an alternative to conduct PWHT at a lower temperature, but over a fonger time
period

»  Table UCS-56.1 currently contains 4 rows covering temperature decreases of : 50°F (28°C), 100°F
{66°C), 150°F (83°C) and 200°F (111°C)

*+  The Table does not address whether or not interpolation is permitted, nor any instruction on whether one
could decrease the minimum specify temperature by value less than 50°F

* Revisions made include:
* Interpolation between values greater than 50°F (28°C) permitted

* NOTE (1) revised to read: (1) Minimum holding time for 1 in. (25 mm) thickness or less. Add 15 min
for each additional inch (25 mm) of thickness greater than 1 in. (25 mm).

* Decrease in PWHT temperature of 50°F (28°C) or less now addressed.

COMMON RULE [ VIII-2 Table 6.16]

Baier Inspection and Isurance Ca~pany Al rights reserved
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Section VIII, Division 1 - Restating Minimum PWHT Holding
Time for Improved Clarity — Table UCS-56

*  These revisions to the carbon and low alloy
steel postweld heat treatment tables are intended
to impraove clarity of the holding time definitions.
Two types of revisions were made to accomplish
this:

1. Replace use of "min/in."
additicnal inch".

with the phrase "for each

EXAMPLE
From Table UCS-56-5 - Minimum Holding Time

Current Code: 1 hr minimum, plus 15 min/in. (25 mm)
for thickness over 1in. (25 mm).

2023 Edition: 1 hr minimum, plus 15 min for each
additional inch (25 mm) over 1in. (25 mm).

Next Slide—i

3 TE

Record 21-2308 Public Review Draft

i Table UCS-56-5

Irements for Carbon and Low Alloy Steels — P-No. 9A
Riding Temperature,
2}, Minimum

L8 (595)

Mintsue Holding Time at Nermal Temperature
for Nominat Thickness [See UW-40(1))
1 hr enininsum, plus Meevirdine 35 amm 3 or th et
epdebieLdRrmmd
REWCE

i ?50"0{;& KNSR
Areatar the temperatul| gy

unptmmrcs ey i
B T N, MWM

D American Sogiety ¢ TMena o Foutan iy

YRS pegver Ty {06

These revisions made to following Tables:
Tables UCS-56-1,2,3,4,5,6,7.8,9 and
Tables UHA-32-1.2.3.4.5.6.7

205

Section VIiI, Division 1 - Restating Minimum PWHT Holding
Time for Improved Clarity — Table UCS-56

2. Holding time values in PWHT tables removed where
the information was redundant, such as where the
values are duplicated for larger thicknesses.

EXAMPLE

In Table UCS-56-1, the holding time over 2 in. to 5

in. is defined as: "2 hr plus 15 min for each additional
inch (25 mm) over 2 in. (50 mm). This same holding
time definition is repeated for nominal thickness over
5in. (125 mm) and is therefore removed.

COMMON RULE - Section VI, Division 2,
Tables 6.8 through 6.15

£ 2023 Tie Hartferd Steam Bailer Inspeciion and insus ance Company. All rights resenved.

Record 21-2308 Public Review Draft

Table UCS-56-1
irements for Carbon and Low Alloy Steels — P-No, 1

Mintmun: Holding Time at Normai Temperature for Nominal Thickness

|Bee UW-40IT)] 2
Over 2 in,tordrier ‘l e
Over S in. (125 mm
2 he plus 15 min for
vaxh ad dinbmal tch
{28 rromd wver 2im.

50 mm to- 425

2hr plus 15 min for each
additional inel (25 sem)

Uprto 2 in (50 mm

1 bl {25 mns}, 15 min
Fanirnn

aver T i {58 mmy

(50 me) 2
Nene None None = __3
........ )

twwine iny tids Tabig,jj Wjﬁﬁiﬁgﬂkﬁ&“‘e ostw/,;zﬁ

€ American ai rights reserver,
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Section VIl Division 1 =
PWHT Exemptions for Wrought or Forged Butt Weld Fittings HSB.

R

* APWHT exemption is provided for circumferential butt welds in pipe or tube that satisfy thickness and
carbon content limits. (See Table UCS-56-2 GENERAL NOTE (d)(2) below)

+  Consideration was given to expanding this exemption for the situation where a pipe or tube is welded to
a fitting such as a pipe elbow.

» This exemption was extended to circumferential butt welds between pipe, tube and wrought or forged

butt weld fittings in the following Tables:
Section VI, Division 1 2021 Edition

{d) Fogwelding connections and attachmests to pressure pants pestweld heottreatment is notmandatery under the conditions specised

s Table UCS-56-2 bef‘i, i

¢4 for attaching to pressure pasts that have a speciied maximum carbon watent of net more than B354 [SA muterial speciSeation
o Table UCS~56*3 carb contant, except when further Himited by the purchaser to a value within the spen‘r?u‘:\!.mn fmits} or nonpressure parts with
g --ﬁ\’el&k nit over Y in {13 mm] in size or et welds that kove o throat thidmess of ¥ in, {13 mm) or less, provided prehaszt
W a s¥nimum temberature of 200°F (95°C) s applied;
» Table UCS-56-4 (2} for drounferential butt welds in jupe or tabe where the jupe o7 tubs have buth & numinat wall thicknes of % B (13 mm) or
tess and 2 spertfied maxkoum carbun content of ast mare ten 0.25% (SA matesial specification corbom cantent, eatept when further
Binited by the purchases 1o 3 valoe within te specdication limis);

(3} for studs welded o pressure parts that have o specif s cartion content of not mote ten 02500 (SA material spec-

ification carbon content. excent when farther limited bv the purchaser to a vabue within the snecifeation Emits] erovided srehoat to
I Tables 69, ; o i reseren

7 2323 Tre darting Steam Bo and nsu pary. All
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Impact Test Exemption Temperature for B16.5 & B16.47
Flanges - Fine-Grain Practice - UCS-66(c)(1)(-a)

- Impact test exemption rules for standard flanges (B16.5, B16.47 and long weld neck flanges) were
revised in 2019 Edition

+ o qualify for -20°F (-29°C) exemption temperature, flanges must be produced to fine-grain practice and
supplied in the heat-treated condition.

+  Satisfying the fing-grain practice condition has proved to be a sticky paint for being able to apply this
exemption rule.

+  The Committee approved the following intent interpretation and code revision to provide some relief to
the industry:

Question s it the intent of Section VIII, Division 1, UCS-66(c)(1) that evidence
be provided for certification to fine grain practice?
Reply: No

Revision to UCS- [ A certification statement on a Material Test Report or certificate of compliance
66(c)1)(-a) attesting to production to fine grain practice is sufficient.

€ American Sociely of Wechanical Engineers, al! reserved.

2023 The Hartford Steam Boi'ar Inspection and Insurance Cc spany Al rights reserved.
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Section VI, Division 1
Clarification of UCS-85 Heat Treatment of Specimens Rules

+ Iltem opened to address inquiry on UCS-85(i) concerning representation of prior heat treatments in test
specimens

« It has been widely understood that all heat treatments carried out on materials at temperatures colder
than a subsequent normalizing or austenitizing heat treatment do not need to be represented in the test
specimens required by UCS-85.

+  UCS-85(i) rewritien to more clearly state this requirement

+ Under this same Record, Committee decided to a carry out complete editorial review of this paragraph to
improve clarity of the requirements. Changes made are shown on

aiy Steam All
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Section VI, Division 1
Clarification of UCS-85 Heat Treatment of Specimens Rules

Murnch it sonpany

Record 20-1641 Public Review Draft

fabncatwn except as provided in {e]. (). {2}, (b} am [} s
below. The test specimens shall be prepared as follows: ™o, Note that FhlS
{1} The kind and mumber of tests and test results change aligns
shall be as required by the material specification. : with clarfication
{22 The vessel Manufacturey shall specify the in UGCS-85(i)
temperamhe time, and cooling rates to which-the n = (' }

Existing Text: Proposed Revisions: )
Revise and reformat as follows: «
- EAT TREATMENT OF

U§ BS H NT O TEST,SPEG':‘ENS {c} The material usedin the \esselshall be\epxesel\red

{1 The & dowing provis awe shalk Goply in addstion te, by test speci il havat i to the sama
| m to the genersi rules for heat treatipent | A B et et _‘ o
idheat asﬂunng 2
5

e boswer ti ms{un atisn tempera
o heat trewrnt Gxeept as providest |
2180 W), and {1 Belows, The kind and sumber o

% [[emsre i vest posues shalt e ¢ required by the material during fabrication,
& [|speriticn.on, The vesial Marutietsrse shal speciy tiss sxcept as permitted in {b) below.

= i the pateri- {3) Material from which the specimens ave

‘§ B L BXEPPE 2§ per f preparsd shall be heated at nm pedﬂed temperature

B ovial fm n.l\lrh the sperusien within £/- 159F {§°C) 1 +

‘i i ek oo wermalin astualisbeiration,

&

&

{31 The total time at temperature shall be at least

-
b
80% of the total time at temperature applied during ;

tualheattraatinent.obtheproduct fabrication and
may be performed in a single cycle.

i such tocal heating as thermat cutiing, prefeaving Revise as follows: B
e fareh by 0 hexiring bedow: lhlm s :

e —_——

© Amercan Saciety of Mecharical Engineers, all rights ron-rved.

%023 The Hariford Steam B jer inspectic - and Insurance Campany. All rights reserved.
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Section VI, Division 1

Clarification of UCS-85 Heat Treatment of Specimens Rules

Record 20-1641 Public Review Draft

T T U Ty TV A T Iy P TR L N res L e gy
dude such bsead beating as thermal cuthing, prekeating,
weidbing, Torclt fasas, or beating helow the Jower Trans,
fersation Wemperarere of tobig asd mpe for beadng oy
S

{ef An exception (o the vequiresaends of {< sbey
1 Al apply te standard panwelded jter

Sencnitoad i UG 1 1oe) amad UG- 1800 Those m e
| Fect te poshiveld Beat tre ;1 ~su) a1y vensed
et wiRhot the sam rest of the

Revise as foiluws-
(&) An-excepti th H t5effc)al UG
856}3&!—1—&9{)&—&9&Q¥and3rd nonwelded xtems Skt
described in UG-11{c] and UG-11{d) that ave subjected to
postweld beat treatment \ﬂtlx the vesse} or vessel part
duving fabrication do not & ire test specimens prepared
with the fabrication heat rreatmem as otherwise required
: 3

zlmuu asled cu e ittedd by the Biades, o
exantpt fram the requirements of {of

\,-—*‘-’er}f" s

i L__[t)ahme-mdu y i
| voption shall it apply ro s dally PP P ey i Lpart Note that this
£a1 1 3 irod-oftl 3 i
s confurating e oo of B specilicatieny e R f:' : ' P E: e last sentence
Pl 1 (zsu;. 2 Nas. 1 and 2 of Sectiun N, Talide Rt 5 PRy P ¥ TEH was removed
QUEQB-422 el umu and losy atloy see weppnghi-Giings,

120237 y. Al rghts reserved.
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Section VI, Division 1

Clarification of UCS-85 Heat Treatment of Specimen Rules

Record 20-1641 Public Review Draft

ieatinn arg sxempe from the requirements of (U} above
whea e koot treatimem during febrication is Ensited to
Postaals Bt £anne ot 3 temperatre - Dudew e lower
eanslocmsation Temp cature of the send, Thae exempthon
dsex ot spply to \Amdi

L) Materiuale lixged in < o
#eNp 1 Groun Nm 3 and ©-3ia. 3 4 nnp
stxe FETTIRGY daTie wIin o1
meas wb;mwd m t)w (".& HY im:( B
S

by Table HCS- 56 59

) The simulstine of conlayg eated for Tes “pecimens.
Seoins nonimpact Tested materialy 3 insdod ¥ in thick-
nets i5 bot requirad for Reat treasments hoeline the lowsr
ErARinTIABON teMpETE,

Delete and Replace with the following:

£ Al thensatl teatoncats which procedy o thurowh
traatiient that Tolly aostemtives the meterial peed nat
o nevzmanded far by the specimen Beat treatimests, pro-
Vil T Quenit ng mReriuse IS al feast as high
% any of e groveding thermal eameni,

{i) Al prior heat treatments applied at
e temperatures colder than a final heat treatment
that fully austenitizes the material are not required

to be included in the test specimens.

t Reploce “recertified “ with “retested”
| Insert %75 mm)*

Society of Mechanical Engineers, all rights reserved.

2202 The Hartford Steam Be'er Inspection and Insurance Company. Al rights reserved.
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l Section Vlil, Division 1
Tables UHA-32-1 and UHA-32-2 HSB.

+ Note (a) of Tables UHA-32-1
and UHA-32-2 exempts
welds from PWHT under /,_;New General Note (a) for Table UHA-32-1.

certain conditions, including o

s
e

Record 21-2301 Public Review Draft

-

that the joints are completely i ) : - | .
{a) Postweld heat treatmant is not required when conditions (1) through (4) below are met:

radiographed. (1) vessels constructed of Type 410 material for SA-182 Grade F6a, SA-268,
. . ) and SA-479
*  There was an inquiry asking (2} having a carbon content not exceeding 0.08 %
ifthis RT requirement {3} welded with electrodes that produce
P [ a. an austenitic chromium-nicke! v.eld deposit or
applied to corner joints. b. a non-air-hardening nickel-chromium-iron weld deposit
ANSWER = No {4) for nominal thicknesses —
) a. not exceeding 3/8 in. (10 mm) cre ™
= Note (a) completely rewritten b. exceeding 3/8 in. {18 DUt not greater Man 1 172 in. (38 mm) for full penetration
to improve clarity in both welds in butt joints wnen V
P y i a preheat of 450 F (230 C} is mai ‘ained during welding and
Tables ii. the joints are compietely radiographed
m ~f Machanical 3
S 2023 Th2 Ha tford Steam Boiler Inspoction ar Al
214
Section VI, Division 1 - Impact Test Exemption Temperature =
for Lined and Integrally Clad Plate HSB--

+  Currently UCL-24 provides guidance on establishing the maximum allowable working temperature for
components that are either lined or integrally clad

» There is no parallel set of rules for low-temperature design. Two paragraph added to UCL-27 to address
lined and clad construction.

*  UCL-27(b) - states that when an applied corrosion resistant lining is used in accordance with UCL-23(a),
the impact test exemption temperature of the component shall consider the base material only.

«  UCL-27(c) - states that when a corrosion resistant integral cladding is used in accordance with UCL-
23(b) or UCL-23(c), the impact test exemption temperature of the component shall be the warmer of the
two values determined for the base material and the integral cladding material.

= The impact test exemption temperature for the integral cladding material shall be determined in
accordance with Parts UHA or UNF as applicable.

COMMON RULE - Section VIII, Div. 2 — New paragraph 3.3.6.6 added to establish low temperature
operation rules for vessels with applied lining or cladding.

732023 The Harifard Steam Bo''er inspection ar 4 insurance Capany. All rights reservett
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Section VIll, Division 1
PWHT Exemption for UHT Material SA-353 and SA-553

UHT-82 [{k) The PWHT as required by Table

A joint industry research project was conducted to study whether PWHT as specified in Table UHT-56 for

welded SA-553 greater than 2 in. ( 50 mm) thick was necessary.

Conclusion of work was that the tensile properties. toughness and crack arrest properties of the base
metal and weldments remain mostly unaffected by PWHT when the below conditions are satisfied:

Record 20-2729 Public Review Draft

nominal thickness over 27 {30mn.) pr
{1} One ofthe high nickel alloy Sller metal Hoted
{2} The welding processes are limited 1o SMAY
{31 Impact tests are performed 32 part ol the wel
Production impactiests ave performed in ace
heat affected zones of each of the cpeeimens o

tests and productdon Impacs teste

specified in UG-24,
HiY Lo ca ex ions in weld metals and
sallnot e decs than 2030 in [02mm]) for both welding precedure gual'Seation

2 2023 The Hariford Stear Soiler Inspec: 1 2 his regervad,
216
Section Vi, Division 1 =
. . . i
Definition of Bolt Cross Sectional Area — Appendix 2 ﬁSB
*  Definition of A,, cross-sectional area of bolts, as given in 2-3 Notation, has been revised to align with the
definition given in PCC -1 Appendix H.
A, = Total cross-sectional area of all the bolts based on the smaller of:
a) Root diameter of the thread
b) Least diameter of any unthreaded portion
ASME PCC-1 Appendix H contains root areas for common bolt sizes.
COMMON RULE - Section VIII, Division 2,
Part 4.16, 4.16.13 Bolt Area
42023 The Hariford Steam Boiler Inspecticn and nsurance All rights reserved
217
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Section VIII, Division 1 — Short Cylinder Definition for
Flexible Shell Element Expansion Joints — Appendix 5

»  5-3(f) addresses straight flanges between the Figure 51 Section VIl Division 1
inner torus and the shell and between both outer Flexible Shell Element Expansion Joints 2021 Edition
tori.

Butt joint {outer shelf

TN / element parmitted]

e Graight flange (typical}

» Extended straight flanges ( see Fig. 5-1) that v Gty tosus (typicalt - .....m_m___b/"_\__’__j__‘
exceed length of 0.5./Rt; shall satisfy UG-27 - Annotar piate fypicall - . &)
inner torus {typizail T — I<—i’
«  This action introduced new term, L, ., that ] — N——s
defines short cylinder effect Burt joint!tvnicals/ T”" ‘113

Lymie = Maximum length where the requirements of

UG-27 are not mandatory = 0.5,/Rt;

b} Flanged and Flued

all rights

See next slide: COMMON RULE - Section VIli, Division 2,
_E Part 4.20, 4.20.3(d) & Fig. 4.20.1

ard g
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Section VI, Division 1 — Short Cylinder Definition for

Record 20-758
Public Review Draft

Figure $-1
I  Typical Flexible Shell Etement Expansion foints L.d
S

¥
| .1

y tHutt joint fouter shell
. |« eman perminad)

Liimar

!

Butt joint {outer sholt :
elemen permitgll S

=l

VoV

Radius {typical} &
{Mots (1}

ia} Flanged Only (b} Flanged and Flued

Lo

® American Society of Mechanical Engineers. all rights reserved.

#2023 The Hartford Sieam Boi'er inspection and instirance

Flexible Shell Element Expansion Joints — Appendix 5 HSB
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3

Appendix 10 - Record Retention; Welder Performance
Qualification Records

+  With regard to welder performance qualification records, 10-13(b)(7) states:
Record 18-1027 Public Review Draft

(7) Welder/Welding Operator Performance Qualification Records for each

welder who welded on the vessel

©

+  Some Manufacturers satisfy this requirement by having records of all welders and welding operators that
were gualified during the time period that the vessel was constructed.

All

The Committes wants the construction records retained for a particular vessel to list the specific weiders
that welded on the vessel.

*  Revised Raquirement: (7' Welder/Welding Operator Performance Qualification Records for onl those
- the vessel or part.

221

Appendix 10 — Record Retention; Maintenance of Welder
Continuity Records

+  Paragraph UW-29(d) requires the Manufacturer to maintain a record of the welders and welding
operators showing the date and results of tests and the identification mark assigned to each.

«  These records shall be maintained in accordance with Section 1X. But must they be maintained for 3
years as part of record retention requirements of Appendix 10, 10-13?

+ ANSWER: YES
. 10-13(b)(16) added Record 21-1092 Public Review Draft

(16) Continuity records showing that the qualifications of welders, braziers,

welding operators, and grazing operators have been maintained.

& The American Society of Mechanical Engingers. All rights reserved

COMMON RULE - Section VI, Division 2,
Annex 2-C, 2-¢.3.1(d)(13) added

All nghts

222

100



Section VI, Division 1
Appendix 20 Hubs Machined from Plate HSB

+  As presently written, Appendix 20 rules appear to only apply to hubs machined from plate made of SA
materials.

+  Thatwas not the intent; the rules should also apply to SB (nonferrous) materials.

+  The following revisions were made to 20-2 to correct this oversight:

Both specimens shail meet the tensie-and-yieitregquirerments-of-tre-Sf- mechanical property

reguirements of the material specification.

For carbon and low alloy steels, tFhe reduction-of-area shall not be less than 30%;-(Fer for
those materials for which the material specification requires a reduction-of-area value greater
than 30%, the higher value mustshall be met--

Saciety of t d.

223

Section VIll, Division 1 =
Appendix 31 — Materials Added HSB
. Appendix 31 provides Record 13-866 Public Review Draft
supplemental requirements Nominal " Type/grade Specification No. Product Form
for Chrome-Moly steels for | Composition _ B
which tightly controlled 21/4Ce-1Mo | Grade F22,4L 1 SA-182 Furgings
We[dlng and heat treatment Grache F22, 0L 3 SA-182 Forgings
rocedures are of particular Grate T22 S5A-213 Senks. fube
P p Grade WS SA-217 tastings
importance. Grade W22, {1 SA-234 Smils. & wid, fitings
. . - P i Grade 722 SA-335 Smis. pipe
Fifteen additional 2 ¥4 CR-Mo Grade £22, 00, 1 SATEE Forgings
steels have been added to Grade F22, €1 3 SA-33G Porgings
Table 31-1 Grade FP22 SA-369 Forged pipe
Grade 22, CL. 1 SA-387 Plate
Grade 22,CL 2 SA-387 Plate
Grade 8, {L A 5A-487 Castings
Grade B22 SA-739 Bar
Grade 1W0CrMo9-10 SAJEN 10215-2 Smis, tube
Grade 1310GMo3-1C SAJEN 10222-2 Fotgings
& American Society of Mechanical
0 2023 The Hartford All rights reserved.
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Section VIii, Division 1 — Deletion of Mandatory Appendix 42
- Microchannel Heat Exchangers

+ Inthe 2021 Edition, specific welding requirements e J—— R
for microchannel heat exchangers were removed G
i i i ~ ;
fromAAppAendnx 42_ since Section IX added coverage . IANDATORY APPENDIX G2 _
for diffusion welding. DIFFUSION-WELDING OF MICROCHANNEL HEAT EXCHANGERS
+  Theremaining rules in 42-2 Design are covered fai GERERAL \

elsewhere in VIli-1

{o} Vs Appendix cstablissies tfre regtnynents
tri

> Ruies for Production Diffusion Weld examination in
42-3 were moved to new paragraph UW-55

e na indicatians

= With these changes, Appendix 42 has been
removed in the 2023 Edition

e
423 PERODUCTION DIFFUSION WELD
ATION

AMIN
eductinn diffesion-welded jasmts shati te esamned
the ollowwing sequenca:

Tia L Eo spany. Al rigits reserved.
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Section VIIil, Division 1

Appendix 44 Cold Stretching Rules — Stiffening Rings HSB.

A ach K con gy

*  Appendix 44 provides rules that iake advantage of the work hardening properties of austenitic stainless
steels operating under cryogenic conditions

*  Current rules do not address use of stiffening rings
+ Use case — horizontal vessel supported by saddles

¢« New Paragraph 44-5(i) added:

(i) If required to support loads, no more than two rings shall be placed inside or outside of a shell. Ring material shall
be stainless steel Type specified in Table 44-4-1. Rings shall be attached to the shell by continuous double fillet weld
or full penetration weld. If double fillet welds are used, proper venting shall be provided to avoid air entrapment
behind weld. The distance between the centroid of the ring and any structural discontinuity shall not be less then
1.1{D, x t)05.

Where: D, = shell outside diameter before cold stretching

. 3 i © American Society of techar Engineers, all rights reserved.
t = nominal shell thickness before cold stretching

'+ 2023 The Har g Eo¥ar Inspection ard nsurance Carmpany. All rights reserved.
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Section VI, Division 1 — Appendix 45

. . Section VIII, Div.1 2023 Edition
1. Design rules for fixed and movable endplates and igure 45.6.1

compression components (e.g. bolts) updated Typical PHE Geometry

2. Endplates may be designed per UG-34 or Appendix
46 (alternative calculations, including design-by-
analysis)

— No longer required fo validate design-by-analysis
by pressure test or strain test.

yhts reserved.

Design of End Plates for Plate & Frame Heat Exchangers HSB
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Section VIlI, Division 1 — Appendix 47
Editorial Corrections

Record 20-1641 Public Review Draft having an accredited pragram |

et _ o H dance wrh the requn amems of this Appendu
*  Revision to 47-3 clarifying that signactivnies perormed o coried by she Man- 47-3 ALTERNATIVE QUALIFICATIONS FOR |
] H i int r.The quatification requirenients shall alsa apply RESPONSIBLE CHARGE™
there is no implied minimum ~ wers,cngincers, and Certifying Engineers wha arc s or 52 !
H by the Manufacturer by contract or agreement In tieu of the roquirements of -2 or 47-2(c} the  :
number of years of design services in the design af prosare vesseis Manufacturer may implement the fofowing akternaive |
H any intai gualifications far the engineer or designer in responsible i
experience The Manufacturer ‘anvfacturer shali maintain a conwrolied docu.  SSLCHIONS 191 the Sgine !
° ferenced in the Quality Control System, idestity-  ChATBY for design actividies: e
1 o i £ i ¢ 15 ! of design faf Engineer
{ persons thai may exercise contre! ol a1 f
determ nes What 1S sufﬁment rlarmed by others. {1} The engineer shall &.@vya/d/ggroe Trom an-acere-
experience in the des|gn of “tifing Eugineers dited university or coflegeddi engineoring, sdence, ar
2 Zertifving Engincers shali be Chartered, Regis-  technology requiriag an equivalent of 4 yr of Ruli-time
preSSU re VeSSG|S . r Licensed in accordance with ana or move of  stidy of higher education.
wing: (2} The engineer shall have a-minizum nambey of
. o} as a Registered Professional Engineer inat  years-of experrence defined by the Manufacturer in-the
- Correction to 47-4 > state of the United States or at ieast one pro-  Gesigh’A pressure-vessels.
Canada wM)engner The Dasigner shall meot either of the
B
&) with the i Register of Prof: H ¢
s by an authorized member of the International 143 he Designer shall have completed an accredited
anal Engineers Agreement (IPEA} ‘gineering technician ot assaciaies degree, requiring the
47-4 QUALIFICATIONS FOR DESIGN ¢ with an authorized memiber of the Asia Pacific /equivaient of at least 2 yr of study, pius have & minimny
CTIVITY © Cooperation {APEC) number-ofyears of experience defined by the Manufac-
A dj with an autharized meyber of the Ewnpeay/ﬁ Lirer tirthe-desigh-of pressure-vessels.
.. . ; - . an of National Engineering Assodations (FEAN, 2] The Designer shail have s-minimony number-of
Individuais engaged n dcs‘g" activity while under the The Certifying Engineer shall have 4 yr or mog/of defined by the Manufacturer inthe
N PR . B P ¥ W
respansible charge of an individuat described in 47-2 ce i the design of pressure vessels. S design of pressure vessels.
o] 4 ~
shal " . ) [suficient experience Inthe |~ _
{a}be quatified to meet the following minimam re- design of pressure vessels 57
I Ergineers, all rights reserved.
| e g

Steam Baoiier inspection and Insurance Cc mipany All “ghts reserved

228

103



Section VIil, Division 1 — Appendix 47
Subcontracting Design Work

Record 20-1641 Public Review Draft

MANDATORY APPENDIX 47 . Revisions provide clarification concerning the
REQUIREMENTS FOR PRESSURE VESSEL DESIGNERS Manufacturer’s responsibility for design work
) performed by employees or outside subcontracted
47-1 '"TRUDUCT“)'« “47-11d) The person in respansdie charge may be a direct employes o engages by the | H o
By sonrat o greement ' individuals.

e AVed URNETSIY DF GoTIage 1N EREIREeTING, SCIERCE, OF

cor shal e I raspn- ar pquivalent of € y7 af Jl-tirme
of a pressure vessel that is

car.
ible chatge of desi
descrsbed in the wse

, 1 3 oW paragraph wilh the Fowwing 16

ot REPICE e Bienng Satence ot 47-2 veih TRe following texd f

T i Cpening fiaragranh of 37-4 with the [ctoving fext

“The Manufacturer's Grganization” shall qualiy one or more persons ta 1

o PEION G510t 00 o exercise Conlrl of Sesign mork porfoumed by s, e mcv direct empicyeEs of KSE whio afe €ngaged Ly ine Manufactirer

ment far thelr serviees. may perform design activity while under

Mers in accordance with the requirements of His Appendix for 21
1 B arg»..ra-» served i 47-2 ang 47-3 and shall”
e design complexuy’ esign acttes performad of certified by {ne Manulaciuer. it e S e e 9= OE pintE T
ture of the ind: y7 of study pliss have a minimum AL CTIVITY pecfornung seismic reations, design

ressure vessels. closw

being enguged in U-2(g) design actities

of § vr of expecience in the design af

{2) The De: sor shall have @ ;’ i
a7 QUALFICKTION REQUIREMENTS FOR  *herioss 1o toa e of presre e b
BESPONSIBLE CHARGE™ O e Syt ementein (3, (ifoc P T—— 47-6  MANUFACTURER'S RESPONSIBILITIES

Manufacturer way foflas the requiremsnts of
ection I, Division 2, Part 2.

airements by

£03 The Manuthesus oz who evplags the
e Contal S¢ £0j The Manutactui oz who emplogs the &

seer, or Gestiytay Engineer shall

;, engi-

o e : i
- esign-wnckep gk i {1) dentify the minimun: qualifications required for
v
Faie e 3 fo 47-3  ALTERNATIVE QU“UFlCA’nONS FOR
e The afaion reuirserns snall 2 appls RESPONSIBLE CHARGE™
o desi gineers who are G & gis

sixets of 47-2(b} ar 47-2(

B ; :
engagee b‘ e infocient by dosieses o aprecient W Bev of the roqui £, the
fo lement the fotlowing altr:

sepvices i the design 0 presire vassels, Manufactursr m: ative
r shal} 15 2intuin 3 cantrolled dorme Quaiiicutions far th\ wugineer os designer in rasponsi
the Quality Cootral System, identfy-  C1a0Re for design activities

2 the persass that cercise conteol of design  fa) Engincer

All rights
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Section VIll, Division 1
nterpretations

HSB - Global Inspections and Engineering Services
Presented by: Codes & Standards

2023 The Hartford Steam B er Inspection ard insurance Company, Al rights reservad
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Production Impact Test Plates for Repair Welding

= [nterpretation : BPV VIII-1-20-02 = Date Issued: 13Feb2020
= Edition: 2015 = Par/Fig/Table: Mandatory Appendix 2, Fig. 2-4 (6)

Background: A standard flange conforming to one of the ASME Flange Standards defined in UG-44(b) of
Section Vil Division 1 (i.e., ASME B16.5/B16.47) is being verified for its adequacy for pressure-temperature
conditions beyond that specified in the respective flange standards using the Appendix 2 rules.

Question: If the standard flange geometry does not conform to all the requirements in Appendix 2, including
Figure 2-4 geometry, may Appendix 2 rules be applied to a standard flange?

Reply: No.

Comment: One example where the geometry of a standard flange may not conform to App. 2 concerning the
hub 1:3 taper maximum limit

af Machanical Exgireers, all

Stean Boiler
231
Thickness of flat plate in UG-93(d)(4)-c) ==
HSB.
= |nterpretation : BPV VIiI-1-20-04 = Date |ssued: 20March2020
= Edition: 2017 » Par/Fig/Table: UG-93(d)(4)(-c) & UG-34(b)

Question: As referenced in UG-93(d)(4)(-c), is “the thickness of the flat plate such as defined in UG-34(b)"
the same as “t” as defined in UG-34(b)?

Reply: Yes.

Comment: See next slide. Note that in UG-34(b). “t" is defined as the minimum required thickness

Society of Mechanical Engineers, all rights reserved.

> 2023 The Hartford Steam Boi er Inspection and Insurance Company. All rights reserved
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8 Thickness of flat plate in UG-93(d)(4)-c) R
HSB.
« [nterpretation . BPV VIlI-1-20-04 s Date Issued: 20March2020
= Edition: 2017 = Par/Fig/Table: UG-93(d)(4)({-c) & UG-34(b)

UG-93(d)(4)(c)

{~} the cutside peripheral edge of the flat plaieﬁ\"
after welding, ag shown in sketches {e-1}, {e-2), {f), an% e

{g] if the distance from the edge of the completed wel
to the peripheral adge of the flay plare is less than the B
thickness of die flat plate such as defined in UG-34{b}; j

{«d} the inside peripheral surface of the flat platgd

WM,—&%%WWWLBL”%/ !
&+ bnotiess
il than 2
b=
{e-4
233
Inspection Openings in the Jacket of Jacketed Vessels =
= [nterpretation : BPV VIII-1-20-06 = Date Issued: 09March2020
w Edition; 2017 = Par/Fig/Table: Appendix 9, 2-4(b})

Question: With reference to 9-4(b) shall the rules of UG-46 related to the number of inspection openings to
be provided in the jacket of a jacketed vessel be based on the ID of the jacket?

Reply: Yes.

Comment: Per 9-4(b) “The requirements for inspection openings as prescribed in UG-46 shall apply to
jackets. .......”

© American Society of Mechanical Engirieers, all rights reserved.

© 2023 The Hartford St Baier inspechon and surance Cempany. Al rights reserved
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Welding after PWHT

» Interpretation : BPV VIlI-1-20-10 « Date Issued: 29April2020
« Edition: 2017 = Par/Fig/Table: UCS-56

Question: When PWHT is not a service requirement under the rules of UW-2(a) or UCS-68, and not
required by the User per U-2(a)(3), may a weld exempt from PWHT by UCS-56 be applied after optional
PWHT and prior to pressure testing without repeating PWHT?

Reply: Yes.

Comment: Since the weld is exempt from PWHT and the User did not mandate PWHT be performed,
nothing prohibits the fabricator from welding on the material after an optional PWHT is performed.

236
UW-50, Nondestructive Examination by UT or RT =E
= Interpretation : BPV VIII-1-20-18 = Date Issued: 18June2020
= Edition: 2017 = Par/Fig/Table: UW-50 and endnote 71

Background: A vessel is pneumatic tested, UT and RT is performed, MT or PT is not performed on the same
welds already examined by RT or UT. The materials are ferromagnetic.

Question: Is it acceptable to perform Ultrasonic examination (UT) or Radiography examination (RT) to satisfy
the nondestructive examinations required by paragraph UW-50 and endnote 71.

Reply: No.

Comment: Note that “endnote 71" is now “endnote 47" in the 2021 Edition. Endnote 47 reads: Examination
shall be by magnetic particle or liquid penetrant methods when the material is ferromagnetic, or by the liquid
penetrant method when the material is nonferromagnetic.

© American Society of Mechanical Engineers. all rights reserved,

52023 The Harford Steam Boiar Inspection and Insurance Ca.pry

238

107



Tubesheet and Head Plate Thickness Requirements for PWHT

= Interpretation : BPV VIII-1-20-38 = Date Issued: 16Nov2020

= Edition: 2017 « Par/Fig/Table: UCS-56(d)(2) and UCS-56(d)(5)

Question: Does the maximum metal thickness Section VI, Div. 1 2021 Edition

specified in UCS-56(d)(2) and UCS-56(d)(5) apply (d)’i‘he_operation of postweld heat treatment shall be ‘E-‘-'\‘

to flat heads? carried out by one of the procedures given in UW 40 in
accordance with the following requirements: / ﬁ

{3} The temperature of the furnace shall not exceed) =
Rep|y; Yes. BOO°F [425°C] at the time the vesse] or part is placed ix},i

{2] Above 800°F (425°C). the rate™ of heating /nall L
be not more than 400°F/hr (222°C/h) dividedﬁe’y the
maximum metal thackness of the shell or head material o
Comment: This Q&R confirms that the phrase J/
“shell or head material” includes flat heads and P N N R N Tt |
tubesheets.

all .nights reserved.

aaar L '8 resarved.
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Stiffening Ring

= |nierpretation : BPV Vill-1-21-04 = Date Issued: 31March2021
= Edition: 2017 = Par/Fig/Table:

Background: A stiffening ring extends completely the outside circumference of a cylinder. A notch is made in the ring away from
the shell surface and the required moment of inertia and area of the ring shell section is maintained through the notch as
calculated per U-2(g).

Question: When a stiffener ring extends completely around the outside circumference of a cylinder may a notch be made in the
ring away from the shell surface if the required moment of inertia and the area of the ring shell section is maintained through
the notch per UG-29(b) and the design and construction details are submitted and accepted by the Authorized Inspector per U-

2(g)?
Reply: Yes

Comment: The Code addresses placement of a notch adjacent to the shell surface, but not away from the
shell surface. Hence, U-2(g) applies.

© American Saclety of Mechanical Engineers. all rights reservec.

2023 The Hartford Steam Boiler inspecticn a- 3 insu ance Ce wasy
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Heat Treatment of Formed Heads

= [nterpretation : BPV VIII-1-21-06 = Date Issued: 12April2021

= Edition: 2017 = Par/Fig/Table: UCS-56, UCS-85, Interp BPV VIII-
1-16-80, UCS-79(d)

Background: Normalized carbon steel plates are formed into heads and then subjected to an austenizing
heat freatment at the same temperature of the initial narmalizing.

Question (1): Must the holding time, heating and cooling rate of austenizing heat treatment meet the
requirements of TABLE UCS-56-1, UCS-56(d)(2) and UCS-56(d)(5)?
Reply (1): No.

Question (2): When an austenitizing heat treatment is specified by the user or his designated agent, are the
applicable details for its application such as the holding time, heat treatment temperature, and cooling rate to
be provided by the user or his designated agent?

Reply (2) Yes. See U_z(a)(s) “y American Socisty of Mechan.cal -nginzors. a
© 2023 The Hanferg B¢ 2 yspection and
242
Same Heat-Treated Condition N
= [nterpretation ; BPV VIil-1-21-07 = Date Issued: 12April2021
= Edition: 2017 = Par/Fig/Table: UH-84(h)(2)(-b)

Question (1}): Is the “same heat-treated condition” stated in paragraph UG-84(h)(2)(-b) referring to the
procedure qualification test material and the production material being subjected to similar post weld heat
treatments?

Reply (1): No.

Question (2): Does paragraph UG-84(h)(2)(-b) require the heat-treated condition of the procedure
qualification test plate, prior to welding, be in the same heat-treated condition of production material, prior to
welding?

Reply (2): Yes.

Comment: Note that Q&R (2) will be reflected in the revised UG-84(h) in the 2023 Edition.

& American Society of Mechanical Engineers, all rights reserved.

© 2023 The Hartiord Steam 3oi &¢ Insp2ction ard 'suance Campany. All rights reserved
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Code Compliance Certification of Liquid Penetrant Written Procedure
by others than the Manufacturer

* |nterpretation : BPV VIII-1-21-11 = Date Issued: 18may2021

= Edition: 2019 = Par/Fig/Table: Appendix 8, 8-1(c)

Question: Does it meet the requirements of Mandatory Appendix Section Viil, Div. 1 2021

8, para. 8-1(c) if the liquid penetrant examination written P}
procedure followed by a subcontractor who is performing liquid 8-1 SCOPE }\
penetrant examinations, is certified in accordance with Section v, Loyt vji?r:;iijli@;g*f:je;‘:;?zf;:‘:ia s ’j
Article 1, T-150 by the subcontractor or by other than the | Cibed o cis Division. || - o /e
Manufacturer? (b} Section V. Article & shall be appiied for devail e/

quitements in methods and procedures, unless atheradsy

specified within this Appendix,
{r} Liguid penetrant examination shali be performe ! in
Reply No accordance with a yvri:ten procedure, ceniﬁeg hy the
. Manafacturer to be in accardance with the requirements

of Section V, Article 1, T-150. },

Comment: Per 8-1(c) the Manufacturer of the vessel must certify e BB e Shoving it pezaquined ooy
the written procedure in accordance with Section V, Article 1, T-

1 50 € Amercan rasarvas

Steam 3eigr nspac won
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Production Coupon

= Interpretation : BPV VIII-1-21-12 = Date Issued: 18June2021
= Edition: 2017 = Par/Fig/Table: UG-84(i)

Question: For a given vessel, a production impact test plate meeting the requirements of UG-84(i) for a Cat
Ajoint is welded using a WPS containing three welding processes. All three of the welding processes on the
WPS were used to make the weld deposit and the requirements of UG-84(h)(5) were met. If another Cat. A
or Cat. B joint exists in this vessel and was welded using the same WPS, but only with one of the welding
processes listed, is an additional production impact test plate required?

! Reply: No.

Comment: UG-84(i)(3) requires that separate production impact test plates be made for Cat A and B joints when the WPS is
different. A given WPS can be written with more than one welding process. It is also permissive to use only one welding
process in a procedure in production when multiple processes are listed.

Itis believed that "each welding procedure” implies each welding process or same set of essential and supplementary

essential variables in a given procedure, since this has been permissive practice in Section IX for a very long time.
& American Socisty of Mechanical Enginears, ail rights reserved.

32023 The Hanford Steam Be'er Inspection and Insurance Compary
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Scope

= Interpretation : BPV ViI-1-21-13 = Date Issued: 20Sept2021
= Edition: 2019 » Par/Fig/Table: Appendix 9, 9-1 Fig. 9-2

Section VIII. Div. 1 2021 Edition

Question: Does Appendix 9 place any requirements on Fgure 2 <
the orientation of the vessel? e Reee TR e s <
Reply: No. ! ?
Comment: The inquirer, observing that the vessel : ;’
configurations presented in Figure 9-2 appear to be in the %
vertical orientation, asked if the rules of Appendix 9 were M
applicable solely to vertical vessels. ¢
!

4

”

of Mechr L9

8o Al rghts
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UW-51(a)(4), Appendix 12; Section VIII, Division 2 (2013 Edition),
7.5.5.- Ultrasonic Examination Acceptance Criteria

= |nterpretation : BPV VIil-1-13-2 » Date Issued: 10Jan2023
= Edition: 2013 * Par/Fig/Table: UW-15(a)(4)

Question: An ultrasonic examination of a weld is performed in accordance with Section VIil, Division 1. Appendix 12.

May the acceptance criteria of Section VI, Division 2, paragraph 7.5.5 referenced in paragraph UW-51(a)(4) of
Section VIII, Division 1, be applied in lieu of that provided in Appendix 127

Reply 1: No.

Question 2: An ultrasonic examination of a weld is performed in accordance with Section VIll, Division 2, paragraph
7.5.5 referenced in paragraph UW-51(a)(4). May the acceptance criteria of Section VI, Division 1, Appendix 12 be
applied in lieu of that provided in 7.5.5?

Reply 2: No.
Comment: It appears that ASME failed to publish this Interpretation when it was approved in October 2013.
The Q&R’s clarify that you cannot mix and match manual UT and automated UT requirements.

® American Society of Mechanica

Inspection ard [nsurance C¢ wpany. Al rights reserved.
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Fine Grain Practice for ASME B16.5 and B16.47 Flanges, and
Long Weld Neck Flanges

= Interpretation : BPV VINI-1-23-01 = Date Issued: 10Feb2023
# Edition: 2021 s Par/Fig/Table: UCS-66(c)(1)

Question: Is it the Intent of Section VIII, Division 1, UCS-66(c)(1) that numeric evidence (such as in SA-20
8.3) be provided for certification to fine grain practice?

Reply: No.

Comment: This interpretation has an associated code revision approved

interpretation | for Section VIII, Division 2: BPV VIII-2-23-01.
249
Opening Reinforcement
= |nterpretation : BPV VIII-1-23-02 = Date Issued: 09March2023
= Edition: 2019 = Par/Fig/Table: UG-36(c)(3)

Question: In meeting the requirements of UG-36(c)(3) regarding "rapid fluctuations in pressure”, does
Section VIII Division 1 make a distinction between internal and external pressure?

Reply: No.

Comment: UG-36(c)(3) concerns small openings exempt from reinforcement. These rules do not apply to
vessels subject to rapid fluctuations in pressure. The Committee’s position is that the term “pressure” can be
either internal or external pressure.

2023 The Hartford Steam Bc. er Inspectic ard Insurance Company. A% rights reserved.
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de Cases

A Munich Re company

HSB - Global Inspections and Engineering Services
Presented by: Codes & Standards

Hartiord reservel
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Case 3035 — Minimum Thickness of Standard Fittings under
UW-16(f)(3)(-a)(-6)

In UW-16(f)(3)(-a) fittings not exceeding NPS 3 (DN 80)
may be attached to vessels by a fillet weld deposited
from the outside only without any additional
reinforcement.

In UW-16(f)(3)(-a)(-6) the minimum wall thickness for
fittings shall not be less than that required by UG-45 or
that shown in Table UW-16.1 plus the thickness added
for corrosion allowance.

In General Note for Table UW-18.1, for fittings having a
specified OD not equal to the OD of equivalent standard
NPS size as listed in the Table, then the next largest
NPS size and thickness shall be chosen.

This causes a problem for B16.11 threaded couplings
that do not have a defined OD based on NPS size. Net
result is that you have to select a higher class fitting.
Next slide

Sizam Bailer Inspection and ‘nsurance Company. Al rights reserved

Section VIII. Div. 1 2021 Edition

Table UW-16.1
Minimum Thickness Reguirements for

Fittings
NES () b m
(B} .11 &7
hm 611 2.7
(10} &1l 54
PG B.14 34
% (203 016 42
14153 ¢.22 55
1%, (32} .36 75
13 (40} 30 5
2050} 31 e
2%, (65} 537 45
3 (60} .38 45

GENERAL NOTE: For fithngs having o specified outside diametsr
not equal to the outside di of an equivak dard NP5
(ON) size, the NPS (DN] size chosen fram the table shall be ohe have
iug an equivalent sutside diameter larger than the Biing's oumside
diameter,

of l.lechanical Engineers, ail rights reserved.
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UW-16(f)(3)(-a)(-6)

Case 3035 — Minimum Thickness of Standard Fittings under

= Case 3035 provides an - Case 3035
alternative to the UW-16(f)(3)(- Table 1
a)(_a) rule Class 3000 Coupling Nominal Thickness
NPS, in. - Cotipling O.D, in. Plpe 0.1, tn. Thickness, in
= The thickness of a standard fitting ij oo o o
shall not be less than the nominal I, . e S
thickness of an ASME B16.11 % = o s
Class 3000 threaded coupling as b 2 Laow vass
shown in Table 1 z ;1 o3z
» Example: NPS 1 5 428 b7

Table UW-16.1 t=0.22 In.
CC3035Table 1 £=0.218

Under current UW-16(f) rule, this
CL3000 coupling would not be
acceptable.

3 bter igal T a' rights resen

d.
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Case 3036 Alternative Requirements for Certifying Engineer
Qualification — Section VIII, Divisions 1 & 2

A 8dgich fe < eany

= Case 3036 permits engineers from within
Central and South America to be able to
carry out the duties of a Certifying Engineer.

Engineer shall have a minimum of 8 years
experience in the design or PV’s

* Engineer shall have received authority to
perform engineering work from a licensing
or registering authority.

s The jurisdictions where the vessel design
and manufacturing takes place and the
jurisdiction of the location of installation shall
be within Central and South America.

Effort underway to expand the case beyond
Latin America under Record 22-77.

2023 The Hartford Steam Boi.2r Inspecton and Insurance Compaiy AL reserved.

ASME DPYCCCHPY.54-2028

Approval Date: anuary 6, 2022

otk Eaa Wit eqmRb <l s T u e Uk InauteR BF i o7, e Samdrds Cammiies.

Case 3036

Aiternative Requirements for Certifylng Engineer
Quatification

Section Vi, Division 1; Section Vi, Division 2

Engastry: As an ahternative da the requirements of Sec.
ton VI, Bivision 1, Mandstery Appendin 47, 47-

or Section VHEL Division 2, Annex 2-], 2.
what rouditiors may an engineer charjered, re
or Heensed within the furisdiclions where the v
sigs and manufacturing take place and the ;umdmmn
ol the fucation of the lastailatien, be qualified a5 a Cestify-
ng Engineer?

Reptie: It is lhe o;\ nmn ni(’w Ion mmm it i o af
e i

CASE

3036

user, For Division 2 applications, the engincer shal! attes
In writing that they #nderstand and meet the requires
ments of e ASME Code of Ethics,

(b} The engineer shofl have recoived audiority to per
form engineering work fram Hcensing or registering
authonties.

(¢} The engincer shall [dentify the locations and the b
censing or registering suthusities under which they have
received the authority 1o periorm engineering work.

{d} The engineer shall campiy with the requirements of
the locations to practice engineering where the vessel de-
Sign @ —md sanuRcasting toke pince, and the requiroments

1 of the instaflation.
eﬁgm:..'r <luil pmvhf@ LndU:m showmg ﬂml'

of Mecranical Engineers, all rights reserved.
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Material Code Cases — Section VI, Division 1 =

« Case 3058 — Ni-Cr-Mo-Cu Alloy UNS N06235 ASTM B166-19 bar and rod
ASTM B366-20 fittings
ASTM B168-19 plate
ASTM B167-18 seamless pipe and tube
ASTM B619-19 welded pipe and tube
ASTM B626-19 welded pipe and tube

= Case 3056 — Ni-25Cr-20Co UNS N0O7740 ASTM BE637-21 bar, forgings
ASTM B872-19 plate, sheet & strip
ASTM B983-21 seamless alloy pipe & tube
ASTM B1007-21 welded tube
ASTM B366-20 wrought fittings

2023 The *Hartfors Sieam Bei'er mspection
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Material Code Cases — Section Vill =

= Case 3052 (VIlI-1 & VII-2) EN 10216-3:2013 Grade P690QL2 — Fine-Grain seamless steel tube
EN 10028-6:2017 Grade P690QL2 — Fine-Grain flat products

= Case 3047 — Use of Carbon Steel Pipe without Requirement Bend or Pressure Testing — SA-53/SA-53M
Type E, Grade A

* Case 3043 (VIN-2) — Use of ASME B16.47-2020 Lieu of ASME B16.47-2017 [Approved 1April2022]
= Case 3043 (VIll-1) — Use of ASME B16.47-2020 Lieu of ASME B16.47-2017 [Approved 1April2022]

= Case 3037 — Use of 1.15Ni-0.65Cu-Mo-Cb (UNS K21001) High-Strength Low-Alloy Steel Seamiless Pipes
and Tubes, Flat Products, Forgings, and Fittings

£ 2023 The Hartford Steam Boier Inspection and asurance Cor pany. All
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H S B A Munich Re company

HSB - Global Inspections and Engineering Services
Presented by: Codes & Standards

712023 The Hartforc Steam Boi *r Inspection and Irs.ranes Corpany. £
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V-2 Certifying Engineer Changes =

+ Section VIIl Standards Committee continues to promote use of Section Vi, Division 2 for
construction of custom engineered vessels.

« The number of PV's constructed to VIII-2 versus VIii-1 still very low

+ Feedback on reasons why VIII-2 is not used always points to requirements for certification
of UDS & MDR by a Certifying Engineer, that is challenging outside North America

+ Changes to VIII-1 in E19 & E21 defined specific examples when a Certifying Engineer must
be used, which is significantly less than VIII-2

< For E23, Committee took action to reduce the frequency when a Certifying Engineer must
certify a UDS or MDR

£ 2023 The Rartford S.eam Boier Inspectior and insurance Carmpany. A riniits resesved
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VIII-2 Certifying Engineer (CE) Changes

2.2.1 Certification of UDS for Class 1 & 2 now only required when the user provides data
required by 2.2.3.2(f)(1) or 2.2.3.1({f)(2) to perform a fatigue analysis.

removed

2.3.3 Mandatory certification of MDR by CE removed for Class 2 construction.

For E23, Certification of MDR by a CE only required for Class 1 & 2 when any of the

following design activities are performed:

+ Fatigue analysis

+ Use of Part 5 to determine thickness of pressure part when design rules are not provided in Part 4
+ Use of Part 5 to establish design thickness in lieu of Part 4 specified in 4.1.1.5.2

+ Use of Part 4.8 to design a quick-actuating closure

+ Dynamic analysis

For all other cases, MDR shall be certified by the engineer/designer in responsible charge.

259

Section VIli, Division 2 - Editorial Clarification to Toughness

Rules Relative to Parts Subject to PWHT

& 2323 "he Hartford Steam Bai'er

Impact test requirements vary based on
whether or not welded parts are subject to
PWHT

This action add the word “Welded” in front of
the phrase: “Parts Subject to PWHT" as a
reminder that the toughness benefits
associated with postweld heat treatment only
applies to welded parts.

This change affected:

Record 15-2810
Public Review Draft

HSB

AMzach ke ooy

Figure 3.4

Charpy V-Notch Impact Test Requircments for Full-Sze Specimens for Carbon and Low Alloy Steeis as
2 Function of the Minkmum Specitied Vield Strength —; Parts Subject to PWHT or Nonwetded Parts

e | Welded |

* Figures 3.3/M, 3.4/M, 3.7M, 3.8/M
* Tables 3.12, 3.13
* Paragraphs 3.11.2.1(b), 3.11.2.3(a),

3.11.2.5(a), 3.11.7.6.2(b)(2), 3.11.2.9(b)

All nghts raservett
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© Americar Society of Mechanical Engineers, al. rights reserved.
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Section VIII, Division 2 e
Table 4.2.3 Definition of Material Types for Welding and Fabrication Requirements HSR

» Revision corrects assignments to Material Type 1;

+  Only SA-387 Grade 12 of P-No. 4. Group 1 should be assigned fo Material Type 1

Record 20-1723
Table 4.2.3 Public Review Draft

Definition of Material Types for Welding and Fabrication Requirements

Material Ty pe Deseriution

1 o Pl Boougx 1, L et
9 T “«\"“&f}*’mw'wf‘mmﬂ

2 G G T G AN N S R W P.Ma. 4. Groun - anly

4 Group 1 ‘\*“-,.. e p4q H "

N — 5A-387 Grade 12 and SAEN
£ Materials not included i noterld Tepes 1, 3, and 4 16023-2 Grade 13Criiod-5

3 squenchad ano temperad bk oteenph steeks (ree Table 342} sxeept SA-AY2 Grake 8 and Gy 70 of Grawer B 7 0 B and |

when gsod G targed b
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Section VI, Division 2 =
Horizontal Vessel On Saddle Calculations — Part 4.15 HSB.

AN B oy

« Corrections are made to Part 4.15, Figure 4.15.3 sketch (c) concerning stiffening ring spacing

*  Revise "x," to "x," and dimension line for "a" in Figure 4.15.4 sketch (a). [ See Next Slide ]

Section VHI, Div. 2 2021 Editio Record 21-1364 Public Review Draft

— J b= 158 Rt ,
’:‘=‘ = ( ’ oL h=168{ Rt
Yt  E— —+-Y L
|+ 2 ‘; :
I I — . H !
Xt Lst x, ) ' . f ! v
11 (1 &
A 2 i
)i
. S
Fig. 4.15.3 s
{e) PSS —

T o g
@ American Soclety of Mechanical Engineers. all rights reserved.
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Section VIll, Division 2
Horizontal Vessel On Saddle Calculations — Part 4.15

HoB

Revise "x;" to "x," and dimension line for "a" in Figure 4.15.4 sketch (a)

Record 21-1364 Public Review Draft

o

[
156 YR t<h= R,

X3

| L B Iy
I
=8
R
B
[£5]

T “ford St22

S ciety €&, 3
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New caonicai channel rules shall be
used when the concentric cone is
attached to the tubesheet and there are
no cylindrical sections between the
cone and the tubesheet.

The half-apex angle , 8, shall not be
greater than 60 degrees.

ner LISPEtut and insu

Section VI, Division 2— Concentric Conical Sections
Welded to Tubesheets — 4.18.4(f)

Record 22-370 Public Review Draft

o EY wio. b taper
S

Lo Heminphericel shapa fulky

fet Hemvisptracivad Charsvel With Tubiestvest thas Thichar Then Chuonel

NOTES:

{2 Head shall b 180 dog with oo intervening eviiadars.
{3} TresETL €53 52 Bpp vz channe's o thiubeshess heiing

Bty i Date

{Hiengthof cone Lo shallbe = L . = os(@.3 + 638 X

}
y

& American Society of Mechanical Engineers. 'l rights reserved.
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Section VI, Division 2
Update to Tubesheet Design Rules Mob
+ Revisions to U-Tube, Fixed and Floating e Ry
tubesheet design rules s bant ) i
+  Many of the revisions are based on [csfrfrgzlt?oz;] e 4
recommendations from ASME PTB-7 - o j
2014 “Criteria for Shell-and-Tube Heat €
Exchangers According to Part UHX of ASME fj
Section VIII, Division 17 ¢
b
é
H
&
Record 22-370 {
Public Review Draft ;o
N
¢
{
20 AT irspetion ‘e cance Sompany. Al rights reser ed.
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Section VIll, Division 2 N
Fatigue Screening — Method B HSB

= Not all pressure vessels subject to cyclic operations require a fatigue analysis.

+ Paragraph 5.5.2 provides three fatigue screening methods to determine if a fatigue analysis is required.
« Experience with comparable equipment
+  Method A — Limited to material with specified min. tensile strength < 552 Mpa (80,000 psi)
=  Method B — Simpler screening procedure; can be used for all materials.

* The Committee recently reviewed Method B and found it can produce non-conservative results when
compared to a full elastic fatigue analysis.

+ 5.5.2.4 Method B completely rewritten

Bc. er Inspection and ‘nsi-ance Company. All nights reservad.
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Section VI, Division 2 - Re-write of DBA Rules for
Protection Against Collapse from Buckling

Consideration of buckling failure modes due to external pressure or other compressive loads is covered

in Part 4.4 {Design-by-Rule) and Part 5.4 (Design-by-Analysis)

Current Part 5.4 rules provide three options for evaluating protection against collapse from buckling

(Types 1, 2 and 3).

« Very little background information available for current Part 5.4 rules

+ Current Part 5.4 rules also will produce overly conservative results when compared to Part 4.4
calculations.

Part 5.4 is completely rewritten, and now provides step-by-step instruction for use of two methods to
evaluate protection against collapse from buckling
+ Method 1 - Elastic (eigenvalue) buckling analysis
+ Primarily intended for evaluation of individual components (e.g. heads, cylinders, cones, etc.)
+ Method 2 — Elastic-Plastic buckling analysis
+ No limit on applicability

267

Section VI, Div. 2 — Joint Category F — Tube-to-Tubesheet
Welds

Section VI, Div. 2 2021 Edition

1. Joint Category F defined in 4.2.5.7 to
cover welded joints connecting tubes to
tubesheets. Previously assigned to joint - Tebe to-Tubeshest eots Aceptabi 1o Bstmine ot Stsagth by Coiulstion
category D. e Gt b

i argaontt
tyvesef

4.2L6 FIGURES

2. Rules for tube-to-tubesheet joints given in | ,
Part 4.21 Y |

3. Table 7.2 revised ; for all Examination ot Faco- Rl ek
Groups 100% MT or PT now required. . -
N S . S
e ! ¢
d iwtion Face-Fil d 1dt inxtion Facs-Fllat and Groovs
whors:a, oy - s and oy ey whore: s, 4 a,00d3, o,
b i

] o M O T O B N B

© American Society of Mechanical Engineers 1'50ts reserved.

an and Insu-ance Company. &L rghts reserved.
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Section VIll, Div. 2 Part 8,8.2.4 & 8.2.5
Examine vs. Inspect

1. Code intent:
“examine, examination” relates to an activity performed by an employee of the Manufacturer

o . P s i Record 18-2112
inspect, inspection” relates to an activity performed by the Authorized Inspector Fublic Reviow Draft

= In VIII-2 pressure test procedures, 82.4 TEST PROCEDURES
t Nt i i " {0} The metal tenperature during a pressure test shail be maintained 31 Jeast 17°C (30°F) above the minimum design
iterms exa mlnlng ’ examlnatlon metai temperature of the vessel, but need not exeeed 50°C (120 F) e m ze the risk of britde fracture.
]nCOﬂ’eCtly used R The A| performs 57 The test pressure shall not be apphed until the vessel and the test fusd are at about the same temperature,
. . {c7 The tast pressure shall be gradualy increased until the tet prossare b besn reached. For poawmatic tes, the
the ll"lspec’[lon fOl’ Ieakage. test pressure shall be gradually incressed uniil onehalf of the test pressure is reached, after which the test pressure

shall be increased By steps of approximately one-tenth of the test pressure untd te test pressure has beon reached.
‘The pressure shall then be reduced te a value net less thoa the test precsu

age in A ce with 8.2.5,
age inacgordance with 8.2.5 TIRPESHET

* NOTE: In 8.2.4(c), the test 8.25 TESTEXAMINATIIN AND ACCEPTANCE CRITERIA /
prs ssure must be red uced p ri or to {a} Following the reduction af the test preasure to the jevel indicated in 2.47¢), 2 visual praminationtfor leakage shall
» . be made by the Iaspectar of a1t joivs and connections and of all regions of 3 knuskles of formesd houds,
the Al ne rformin g the leak canesto-cylinder juncliong, regioas 2round openings, and thickr gss twansitiv FRIRIAnERof the vessel may be
R waived, provided sl of the foillowing regui are satistied \‘\

£1) A suitabie gas leak test S appiivd, 3.3.2,

£3) Substitution of the gas leak test is by sgreement between the

13} AR welded seuams thar witl be hidden by assenshly are given a vinual exam
- issc;n::b!y‘ .

e T B e T N

Manufaciorer and inspector.
ion for workmanshin prier o

e N W W s WY
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Section VI, Division 2 = N
Valves Installed in Pressure Gage Line during Pressure Test HSB.

A igich s oot pany

»  Currently 8.1.4(a) states that pressure gauges used during pressure tests shall be connected directly to
the vessel.

- However, it is not uncommon to connect the indicating pressure gage to a pressure line that then
connects to the vessel.

+  What is implied is that there shall be no intermediate valves placed between the indicating gage and the
pressure vessel.

*+  8.1.4revised as follows:

Pressure gages used in testing vessels shall be indicating pressure gages and
shall be connected directly to the vessel or with a pressure line that does not
include intermediate valves.

Hartford Steam Boiler Inspection and Insurance Con pany. All rights reserved
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Nozzle Taper for Heavy Barrel Forgings Detail 7, Table 4.2.13 g N
HSB.
= |nterpretation : BPV VIII-2-21-02 * Date Issued: 31March2021
= Edition: 2017 s Par/Fig/Table: Table 4.2.13 Detail 7

Question: For Section VIiI, Div. 2 Class 1 and Class 2 vessels with openings in shells designed in
accordance with the rules of para.4.5 with reference to Nozzle Detail 7 in Table 4.2.13, is it permitted to
reduce the heavy-barrel neck taper angle to less than 45° ?

Reply 1: No.

Question 2 : For Section VI, Div. 2 Class 2 vesseis with openings in shells designed in accordance with
Part 5, with reference to Nozzle Detail 7 per Table 4.2.13, is it permitted to reduce the heavy-barrel neck
taper angle below 45° ? Reply: Yes.

Comment: 4.5.1 Scope states: The rules in 4.5 are applicable for the design of nozzles in shells and heads subjected to
internal pressure, external pressure, and external forces and moments from supplemental loads as defined in 4.1.
Configurations_includina dimensions and shape, and/or loading conditions that do not satisfy the rules of this 4.5 may be
desjgned in accordance with Part 5. @ Arverican Socisty of Mechanical Engineers, alf rights reserved.

© 2023 The Hartford Steam Boi.er Inspecticn and Insurance Cc ~pany. It rights reserved.
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Calculation of Forming Strains for Elbow E o

= |nterpretation : BPV Vill-2-21-04 = Date Issued: 23April2021
= Edition: 2015 = Par/Fig/Table: Table 6.1

Question: Does 6.1.2.3(d) require an elbow formed from a plate to be evaluated to determine its extreme
fiber elongation?

Reply 1: Yes.

Question 2: Does Table 6.1 provide a specific formula for calculating the extreme fiber elongation of the
formed elbow?

Reply 2: No.

Comment: This is not a standard method for forming an elbow, which is typically formed from a thick wall
pipe segment. Options are to either perform a design analysis, or carry out a post-forming heat treatment if
the forming strain cannot be accurately determined.

Inspsciion and

L

273

Closure Bar Calculation

» |nterpretation : BPV VIII-2-21-07 = Date Issued: 260¢t2021
= Edition: 2017 = Par/Fig/Table: Table 4.11 1 Detail 6

Question: When using Table 4.11.1 Detail 6 to attach a jacket-to-closure member, is it the intent of Section
Vil Division 2 that the closure bar thickness and jacket spacing meet the equations shown in Detail 8, in
addition to already meeting those shown in other Details (e.g. 4 or 5)?

Reply: No.

Comment: This interpretation has an associated code revision approved under Record 20-2489 in the 2023
Edition. This revisions aligns the VIli-2 rules with VII1-1

© American Saciety of Mechanical Engineers, alt rights reserved

© 2023 The Hartiord Steam Bailer Inspection and Insurance Company. All rights reserved
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A Munich Re company

Case 3047

] -

fase 3047
Use of Carbon Stael Plow Withewt Regoinsy Bend ot
Pressure Testing

s Bleats

Jergrasy: e swlat Conditine . may the pojairemeers
for bend tostlng and preccre testing of $A-R3PRACSY
sor Type B Gale A ppo b viabved for Seetion ¥
sian } constryaion?

{her

Aepd 1 the oplyaa of the nowsation 8ot te res

uire 5 for frend testing and prescurn testing of
SA-B35ARIM Ror T E, Grade A pyse pay S weaived]
for Seton i " renstrvcting, provided the -

Towngg TN Thi HHIRESTY + @ L

fu? This fase ooly pravides b evematon o the SA-53/
FALAM, vectivt Hand 10 requaensoala il sthes v
quirements of S&-52/5A-52M for Typy £, Trade A shall
B k.

b} Thie pipi xhall pnly be usizd for telding elments of
amulthohed cover,

{0} The i pipe v wneter shall "o NP 2 (BN

03, and the Max ke somi tiscknoss sha be
Q154 w. {331 mew).

«w 2023 The Hartford Steam Boller Inspection and Insurance Campane Al nghts reserved

HSB.

AM; ich Re sompany

ASME SPYCLLBPVS3-20T1 3047

Apgroval Date Jume &, 2032

0T s g e

{i The pipe shali ot be bent in fbricstion.

e The sHaxim din g0 el tenip rature shall by
SRk (343708

i The runeners destgn meial fompersinee (MOMTY
ston b vo eoider than ~38°F {0°CL The caateyia s this
Caog 2Pl be wmsidered 10 be B-No. 1 Graup Ne. L ware
riaf for the purpese of jmpdet 3t exensalon per
1L3-66{

£ T allowhabie ey ol sXlernal prossury Chart as-
sigrnent shall be su atynnlence with Lyt 4, ot
Tare 14 for SASISASIM Tape £, trade £, Phe yid
ansd tensde strengths ved e dovigh shall be in accare
dance with Setizn {1 #ays | Tobles J and ¥-1 for
SASAAA BIM Tyge E Grde &

11} All physical prapenties shali be those Tar cathon
stevis witls £ 5 0.30% i« T Sebeasr 2

£ Weriding procediste and parfosmance guatiication
st b conduried it accordanve with vy

137 St pther reguirgments of Part UCS shalf apply.

k2 This Case number shal b shpwn on the inazerfst
1t g sad dati arul o the Mapudactarer’s
D Report,

2 American Scciety of 'Mechanical Engineers. all rights reserved.
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Liquid Penetrant Examinations, PT Examiners

QW-195

» This change was initiated as a response to
confusion in the industry as to whether the PT
examiners performing examinations in
accordance with QW-195 are required to be
qualified per the rules of Section IX or not.

= The changes (see across) now provide criteria in
new paragraph QW-195.3 for qualifying personnel
preforming PT examinations which are essentially
the same as those found in Section | and Section
VIII Div. 1.

= There are corresponding revisions in QW-195,

QW-193.1.2, QW-216(a), and QW-382.1(c) which
reference QW-195.3.

© 2023 The Hartford Steam Bailer Inspection and

Record 19-1681
Public Review Draft

The organization shall certify that personnel
performing liquid penetrant examinations meet the
following minimum requirements:

(a) Have vision, with correction if necessary, to enable
the reading of a Jaeger Type No. 2 Standard Chartata
distance of not less than 12 in. {300 mm). They shall
also be capable of distinguishing and differentiating
contrast between colors used. These requirements
shall be checked annually.

{b) Are competent in the techniques of the liquid
penetrant examination method for which they are
certified. This includes making the examination and
interpreting and evaluating the results. Where the
examination method consists of more than one
operation, the examiner may be certified as being
qualified only for one or more of these operations.

2 American Society of Mechanical Engineers, all rights reserved.
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Welding Operator Continuity,
Qw-322

Change detail

* The last sentence of second paragraph has been
revised to clarify that:

— welding operators who use machine welding
maintain qualifications for both machine and
automatic welding, when machine welding is
performed during the 6-month period of
effectiveness.

— but a welding operator who only uses automatic
welding orily maintains gualifications for
automatic welding.

= Also see interpretation 1X-23-13

% 2023 The Hariford S2e0 56 e

ASME Section IX, 2021 Editio;
QG-109.2 Definitions

» welding, automatic: welding with equipment
which performs the welding operation without
adjustment of the controls by a welding operator
The equipment may or may not perform the
loading and unloading of the work. See also
machine welding.

= welding, machine: welding with equipment that
has controls that can be adjusted by the welding
operator, or adjusted under the welding operator's
direction, in response to changes in the welding
conditions. The torch, gun, or electrode holder is
held by a mechanical device. See also welding,
automatic.

Engnears, all rights reserved.
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Procedure Specifications

= Historically Section IX has stated that:

organization” have been deleted.
« But;

2023 The Hartford Steam Bo: 2r Inspection ar i pany. Al nghts reserved.

Preparation of Procedure Qualification Records and

= QG-101, QW-101, QW-200.1, QW-200.1(b), QW-200.2, QB-200.1(b), QB-200.2, QF-201(b) and QF-201.5

— QW-200.1 Each organization shall prepare written Welding Procedure Specifications. ..
— Similar words are included for brazing and plastic fusing procedures.

= In Interpretation 1X-18-47, the Section IX endorsed the acceptability of procedure and performance
qualification records being prepared by a subcontracted entity.

* The words stating the procedure qualification record or procedure specification is “prepared by the

— It does not relieve the Organization of requirements for:
— Supervision of welding of test coupons per QG-106, or
— Certification of records as required for procedure or performance qualification records.
— These activities are still not permitted to be contracted out.

288
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Procedure Qualifications made prior to 1962,

QG-108

= QG-108 addresses procedure and performance qualifications made to prior editions of the Code

= Previously:

— Joining procedures, procedure qualifications, and performance qualifications that were made in
accordance with Editions as far back as the 1962 Edition may be used in any construction for which the

current Edition has been specified.

— Older qualifications were permitted if the requirements of the 1962 Edition or later were met.

= Now - Procedure qualifications made in accordance with earlier Editions or Addenda may be used to
support procedure specifications written to iater Editions and Addenda provided the essential and, when
required, supplementary essential variables specified by the later Editions or Addenda were
addressed on the previously qualified procedure qualification records.

* Regardless, as required by QG-100(b), the qualification requirements of the referencing code, standard, or

specification shall be met.

2023 The

289

Title,
Table QW/QB-422

= Table title is revised to “Base Metal P-Numbers”.

= Additionally, a web link is included with the title
to a searchable source data table which is used
to generate the published table.

— This will offer users the ability to search for
material grades which have been assigned a
P-Number ahead of the assignment being
published in the next Code edition.

@ There is a corresponding revision in QW-421.1
and J-100 in Mandatory Appendix J.

“e Hartora S.xom Be ar Inspecticn and 1surance [orepany. All rights reserved

replace text

Record 22-1476
Public Review Draft

Peppibed astign

Minimum
Specified
Tensile,

___UNSNo. ksi(MPa)_

Table QW/QB-422 —
Ferrous and Nonferrous P-Numbers !
Grouping of Base Metals for Qualiﬁcation_a
Base Metal P-Numbers

rents isted in hitpa . 'Souree4ink but et prvted i s tabli may rho Ll oo

. Welding |
Group Aws 150 15608

_P-No. No. | P-No. B22BM___ Group  Nominal Composition

& American Society of Mechanical al
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Brazing P-Numbers,
Table QW/QB-422

= In the Table title block, the column listed under Brazing P-
No. in the 2021 edition has been deleted along with the
column title AWS B2.2 BM.

= This action does away with listing both the Section IX P-No.

and the AWS B2.2 base metal number and makes ASME
Brazing P-Numbers the same as those given in AWS B2.2.

= An explanation is provided in revised paragraph QW-
421.3(a).

= Actions you should be looking for:
(1) BPS updated with the new P-Numbers.

(2) BPQ should be addended with the new P-Number,
see QB-200.2(c).

Addended BPQ should be recertified and dated by
the Organization.

Record 22-2233
Public Review Draft

: _ Tabte QW/QB-422
Peiete hY Ferrous and Nonferrous P-Numbers
3 | Grouping of Base Metals for Qualification

Mininmum Welding | - Delue
Specified \\\ +5
Tensile, Graup fpt e aws T 150 15608
UNSNo.  ksi(MPa)  P-No. “No. [P-No.l|iziim|  Group  Nominal Con
L Ferrons
58 {4001 1 1 m 100 11 CoMaeSi
K02504 48 {230) 1 1 1 108 1.1 C
RKOIS0+ 48 {330} 1 ] i 100 1.1 C
Xo3005 60 {115} 1 1 Hi1 100 1 oM
R03005 18 (=30} 1 1 g Hul 100 114 ¢
Arerican ongiteers.
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Spec No.,
Table QW/QB-422

= In the Spec. No. column, the use of the slash (/) is replaced
by 'or' so A/SA will now read A or SA, similarly for B/SB will
now read B or SB.

= This will clarify the differentiation between separate ASTM
and ASME specifications against a single ASME
specification or adopted foreign material with a slash (/) in
the specification title e.g.:

EN or SA/EN
10025-2

GB or SA/GB 713
1S or SA/IS 2062

JIS or SA/JIS
G3118

272028 The Hartford Steam Bo, er Inspection and i~ urance Company. All rights reserved.

Record 22-188
Public Review Draft

For pages 98 through 150 For pages 151 through 174
replace "ASSA-" with "A or SA-" | replace “B/SB-" with "B or §8-
Designation, Type, Alloy, Type,
e, Mo, ot Grate UKS Ko | Spec Ne ar Grade UNS New
pPETee . = 6623 LaqBI0
A{'SAJ§3 A Rezang
83650
4zsA-53 54 wezsns |
275853 L8 xeagas | B0
Assain ¥ xeapps | BRSO
AIRASS L Lg KIIDOS | g 65 23000
#5583 KOY502
a7sa 508 4 Ruzsot || v AUISER
A7SA 0w 3 KR3NBa Lt AMIRAD
|a sadinF [4 K53SHL AT4420
A 1915 LisEsa cap
£3249%

© American Socisty of Mechanical all righis reserved.
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Miscellaneous,

Table QW/QB-422 HSB

Thirteen (13) new materials added.

Eight (8) Non-US materials had the minimum tensile values for customary units revised, conversions from
MPa to ksi are rounded to the nearest 0.5 ksi.

A or SA-240 UNS S32101 for thicknesses > 0.187 in. (5 mm), minimum tensile values for customary and
metric units revised.

'Eighteen (18) were editorially corrected for the identified Product Forms.

A/SA-691 Grade 91, UNS numberEhanged from K21560 (no Iongér active) to K90901.

Eighteen (18) Grades for A or SA-182 and five (5) grade for A or SA-240 had nominal thickness limits
revised.

A or SA-182 18 grades, deleted “in.” from ‘Nominal Thickness Limits’ column of thicker, so > 5 in. (125)"
now reads as “> 5 (125)”, and added '< 5 (125)' for the nominal thickness range to thinner materials.

2028 reserved
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"

Procedure Qualification — Fillet Welds
Figure QW-462.4(a), QW-181.1

Records 22-196, 20-2921, 20-1847 and 21-1017

Public Review Draft
Three changes: _— -
- Fites Wl Pt P
— Original general note deleted. The note exceeded the

requirements of QW-183(a) which addresses visual examination.

— New general note added to permit substitution of a tube or pipe
for the horizontal plate.

+ Certain applications, attachments are longitudinally welded to
tubes using fillet welds.

+ QW-181.1 requires that test configurations ‘shall’ conform to the oy
figures, so these welds had to be qualified as a mockups per L A
QW-181.1.1, resulting in more restrictive qualification ranges. T e
*+ This change allows these configurations to be qualified as a et St . |
fillet weld (see Table QW-451 .3). aw-181 Zﬁgﬁfgg:Tzlgmzsgg;&mAncg
— Figure edited to highlight a weld on both sides of the vertical e it T

Tion as re

plate, with additional words added to QW-181.1. Also see
interpretation 1X-23-06.

7 2022 The Hartford Steam Be 3r Inspecton ard ‘nstiance Cormpany. A r'gh's reserved.
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Performance Qualifications, Fillet Welds
QW-306

» QW-306 Qualification of Fillet Weld Performance Test

= QW-306 did not prohibit using multiple weld processes in a single fillet performance
test and then subsequently switching or removing one of the processes.

— In this case the process that was used for the root weld of the fillet in the performance test may
not be that used in production. This change eliminates the possibility that the weld process that
is used in production was not subject to the fracture test at the root required as par! of the
performance coupon examination.

— It clearly states now that a combination of weld processes only
weld test coupon, not on a fillet coupon.

2023 e riattforn steam Boit Inspection

295

GMAW/FCAW, Mode of Transfer
Table QW-255, QW-409.30 & QW-403.10

= Deleted the Essential Variable QW-409.2 for Procedure and add a new nonessential
variable QW-409.30.

— QW-409.30: At least one of the following transfer modes shall be specified:

(2) short-circuiting
(b) globular

(c) spray

(d) pulsed-spray

* QW-409.2 does remain an essential variable for performance qualification.
s QW-403.10 deleted, no longer required.

— In the 2021 edition variables for base metal and weld metal thickness restrictions based on
short circuit transfer for procedure qualification were removed form Table QW-255,

© 2023 The Hartford Stsam Bai er inspection and tnsurance Coripany. All righls reserved.
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Shielding Gas
QW-408.2

» This is an essential variable for GMAW, FCAW, GTAW, EGW, Stud Welding, LBW and LLBW.
* There are now two conditions described:

— the addition or omission of shielding gas, and
— a change in the composition.
» There is a significant change as to how a change in the composition is addressed.

— Previously any change in the specified percentage composition of a shielding gas mixture required
requalification.

— Now, a change in the shielding gas composition, except that, ™ .
o 2s8008, BFR-0.20, SFA-5.28 o Lot B that include an Oxygen Equivalent shielding gas range
designator do not require a separate qualification when the shielding gas Oxygen Equivalent is within
the range listed in the classification of that electrode.

— What is an Oxygen Equivalent shielding gas range designator?
— Next Slide for an explanation

Steam Boilgr Inspection and Insurance nghts reserved
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Pt

Shielding Gas =5
QW-408.2 H

Atdgsich ke zompany

* Oxidation potential of the shielding gas is important for the weld metal chemical composition and properties.

— The shielding gas oxygen equivalent (OE} is calculated as:
OE = % oxygen + (0.5 x % carbon dioxide)

— In the latest editions of AWS A5.18, A5.20, A5.28 and A5.29 oxygen equivalent has been adopted as an
optional designator for weld wire classifications.

= The OE shielding gas range designator is determined by the requirements in the AWS A5 standards which
require bracketed testing at both the high and low ends of an OE range before a shielding gas designator
can be applied.

— Foran example: an ER70S-6 electrode is tested using:
— 100% carbon dioxide shielding gas (OE = 50%), and
— 96% argon/4% oxygen shielding gas (OE = 4%)
— If it has passed all requirements for classification using these gases it would be designated as:
— ER70S-6 OE 50/4. continued

$ 2023 The Hartford Steam Boiar Inspeciicn and '1surance Company. Aa ights reserved

SB.
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Shielding Gas
QW-408.2

= What does this mean in practice?
= For the wire classification from the previous slide (ER70S-6 - 50/4)

a change in the shielding gas composition is periniit.. nout i if the Oxygen
Equivalent of the proposed shielding . as is beryex:.

— In this example the OE 50/4 was based on two gases,
— 100% CQO, (OE = 50%), and 96% Ar/4% O, (OE = 4%)
— What if | want to use an 80% Ar/20% CO, ?
— Oxygen Equivalent value of this gas = % oxygen + (0.5 x % carbon dioxide) = 0 + 0.5 x 20 =10
— The value falls within the range 4 to 50 and the gas can be changed without requalification.

= Caution: Even though the Code permits such changes, the Manufacturer should still apply good
Engineering Judgement when making such changes in terms of effects of weldability, transfer mode,
weld metal properties, just because you can doesn’t necessarily mean you should

Steam Boi'ar Inspeaticn anu
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Material Manufacturing using Wire-Additive Welding, = N
Table QW/QB-422, QW-424.3, Article Vi HSB.

s Background
— ASME has been looking at the use of additive
manufacturing in various guises over the last several years.
— More recently, consideration has been given to the use of
what is known as Direct Energy Deposition (DED) which
addresses the use of wire weld consumables in conjunction
with an energy source such as a laser beam or welding arc. %
— ASME PTB 13 2021 Criteria for Pressure Retaining Metallic =
Components Using Additive Manufacturing
» Guidance on design, guality control, and NDE of AM
components.
- Intended to be used in conjunction with a governing
design code.
* Recommends the use of ASME Section VIl Division 2
Part 5 for design AM components.

Shotography courtesy of The Lincoin Electric Company, Cleveland, OH. U.S.A.
#Lincoln Global, Inc. All Rights Reserved

©:2023 The Haitford Steam Boiler Inspectics and 'nsurance Car pany. All
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Material Manufacturing using Wire-Additive Welding,

Table QW/QB-422, QW-424.3, Article VI

» The use for making pressure parts by wire arc AM has great
interest based on several factors but reduced lead time for
components is a strong incentive.

— An example of this occurred early in 2022 for a
replacement furnace header

— Qualification for manufacturing the part was made to
Code Case 3020, and other activities were addressed in
accordance with industry standards.

— Design supported by FEA, generated a part weight
reduction of around 30%.

— Conventional delivery was approximately 3 months.

- WAAM using the GMAW process delivered the parts 1|
just under 4 weeks

. sk
Pnctography covrtesy of The Lincoin Elect iz Company, Cleveland, OH, U.S.A
<inzoin Glokal, Inc A Righ's Reserved
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Material Manufacturing using Wire-Additive Welding, e
QG-109.2 and Article VI SB
= New Article VI. _ ng; new definitions: = ]

— This new section established rules for qualification of
wire additive manufacturing building parts or assemblies
mainly or entirely from weld metal, using filler metal in
the form of a wire. The action incorporates Code Case
3020. Variables are specified for GMAW only.

— New definitions have been added to QG-109.2 for the
terms:

— integrated backing,

— bracket qualification,

— wire-additive welding and
— material joining processes.

— New variables in support of Table QW-651 have been
added in Article IV as QW-403.xx, QW-406.xx and QW-
409.xx.

212023 The Hartford Steam Beiler Inspeciicn and ‘nasurance Campany

|
integrated backing: Base metai that is used to support or
contain the weld puddle during its deposition and remains
as part of the completed weldment.

bracketed gualification. A procedure qualification
performed by preparing test coupons using combinations
of high and low values of specified variables to establish
the upper and lower range of qualification for those
variables.

wire-additive welding: The deposition of weld metal using
a welding process and wire filler metal to create a new
component either separately or joined to an existing
component.

material joining processes: Welding, brazing or plastic
fusing process, including wire-additive welding and those
used to deposit overlays or cladding.

Society of Mechanical Engineers, all rights reserved.
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Material Manufacturing using Wire-Additive Welding,

Table QW/QB-422 and QW-424.3

= A new Article VI (QW-600) establishes rules for the
gualification of wire additive manufacturing for
building parts or assemblies mainly or entirely from
weld metal.

= Under action 21-945 P-Numbers have been added
to Table QW/QB-422 for weld metals* from SFA-
5.9, SFA-5.18 and SFA-5.28.

~ This essentially addresses additively
manufactured parts made entirely from weld
metal, where those parts may be further welded
to other components necessitating qualification
of procedures.

Records 21-345 & 22-320
Public Review Draft

QW-424.3 For base metals produced entirely from filler
metal {e.z., additively manufactured base msatal} the P-
number or P-Number plus Group Number of the base
metal may be considered that listed in QW/QB-422 for
the welding consumable classification used to deposit the
base metal. These materials are listed with a weld metal
nroduct form in Table QW/QB-422.

Wedicy

Tronp 186 15008
Edn S Geewp  Fa,

Sy ¥redues o

= An explanatory note has been added  QW- :
424 3. T
erinspactio ard rant. Jot it ghis riger
303
QG-106.4
Form QW-483 (WPQR)
Record 2011 = [n the 2021 edition of Section IX a new
I paragraph, QG-106.4, permits the group
B qualification of welding procedures.
- 0B 4 Group ficati ¢ . - .
JOCTUG AR Cratmication_ Yes_No__gy * This is allowed when permitted by the Code of
» FORM QW.183 SUGGESTED FORMAT FoR PROCEDURE auaLFley  Construction.
(19 {See OW-200.2, Section IX: ASME Boiler and Pressure Vi
= = Record Actual Vanab_les Used to Weld Test Cour  __ NB'C Par—t 3 already addresses thIS, SeCtlon I
Orgarizaion N dome—mee — and VIII Div. 1 will have new rules in the 2023
WPSHo. ! editions
Welding Processiesi —
Tyoes iManual, ic, Semi-Au i . . . g .
;J:’;:qm_;z’ = On requirement is that the qualification record
NOTE TO EDITOR and VOTERS Add the text |ndlogtes that the test was performed under the
in red at the end of the "WPS No." line requirements of QG-106.4
' ' = Nonmandatory Form QW-483 for documenting
@ American Scoisty of Mechanica! rights PQRs is modified to add a field to show when
the group procedure qualification rules of QG-
106.4 have been applied.
£ 2023 The Hartiord Steam 3c.er Inspection
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—

Radiographic criteria for rounded indications
QW-191.1.2

= Thickness designates as “t"and then used in place of ‘thickness’
through the balance of the paragraph and sub paragraphs.

» The term ‘slag inclusion” has been changed to ‘indication’.

* A new subparagraph (b)}(1), titled "Rounded Indications" inserted
to define the acceptance standards for relevant (rounded)
indications;

— The acceptance standards have been aligned with those found
in Sections |, Il and VI Div. 1.

= New subparagraph (b)(2), titted "Maximum Size of Rounded
Indications™ is a restructuring and revision of the former
subparagraphs (b)(1), (b)(2} {b}(3).

¢ Hartforg Stenar Be, + 'nsnziion ar Z ~

Record 21-2531, Public Review Draft
[WIITCTI T1as & [engTiL greater an

{~a} 1/8in. (3 mum) for thickneosea tupto 3/8in.
{10 mm}, inclusive

{-b] 173t Hrethicknosswhen the thicl < for
rg‘zeater than 3/8 in. {10 mm) te through 2% in. (57

mst) inelisivs

[TengTi o7 Tie [onpeT Tmperfeclion e group. |
{b) Rounded Indications.

1. Relevant Indications. Only those rounded
indicaticns which exceed the following dimensions
shall be considered relevant:

[-a] 1/wtfortiess than 1 'sin. (3 mm:
(=B} 1fesin. (0.4 mm) for cequal to 1/ain.
throuzh 1/1in. (3 mmto 6 mm | inclusive;

-c) ¢ /32in. (0.8 mm) for ¢ creater than: s in,
throuch 2 in. (6 mm te 50 mm), inclusive; &
[-d] 1/1¢ jn. (1.5 mimn)| fgr t preater than 2 in.
50 mml,
(2] Maximum Size o Rounded Indicarions.
{# -a] The mmaximum permissible dimension
for rounded indications shall be 209 of ¢ the thirkpers
or 14 in. {3 mm), whichever is smaller.
| £33 o saral i D s asial lass thardb e 13

= American Societv cf Mechanical Engineers, all rights reservas.
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Bend Test Radii
QW-162.1 and Figure QW-466.1

= An interpretation question (1X-23-16) was submitted regarding
bend testing of welds between two different materials with
different required bend radii per Figure QW-466.1 and QW-

= Question :ls it the intent of QW-162.2 that when a bend test is
performed on a coupon joining base metals requiring different
bend radii, the greater maximum bend radius may be used?

Reply: Yes.

= As a result, a revision to QW-162.1 has been made. At the end
of the last paragraph the following words have been added:

— When a bend specimen is tested from a coupon joining
base metals having different B values, the larger of the
two B values may be used.

4% 2023 The Hartford Steam 3¢ er Incpection and insurance Corpa™ All ngi'ts reservert

3
0. (19 mm) \l»

162.1: Shoulders hardened
and greased

Fqin. (19 mmj) |

HSB

M

Hardened roflers 1% in. {38 mm}
may be subsmuled for jig shoulders

|<— As required —>|
' l
T —Hwin3mm
[ 1Ygin. (28 men)

3yin (19 mm)—;

yoT 1 — S !
le ¢~ DR
Yoke - e 7, in. (190 mm) ——»

e Bin. {226 mm) ————>

Society cf Viechanical Engineers, all rights reserved,
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iy En 6

(o

Wrap Around Bend Tests
QW-162.1 and Figure QW-466.3

= [n Figure QW-466.3 general Note (d)

Record 20-2628, Public Review Draft

deleted.

= QW-162.1, at the end of the second
paragraph, the words of former General
Note (d) of Figure QW-466.3 have been
added.

» The words state that for wrap around
bend tests, bending is considered
complete once the outer roller has
moved a minimum of 180° from its Geni

starting point. o

TES:

Bt spring,

43 Test

ure (W6 2 i dinensions and odher generst astes.
Bimenslons not showe are the aption of tie desiprer. The osential considerating is to haveadeguate eighdiny oo thal the |y parts will

(ch The specirmen shall be Lemly clompes on one end 30 that there i do siting of the speciriee Suritg s bewding vpersiomn
ol d b it b O T

Figure QW-466.3
Guided-Bend Wrap Around Jig

g \(\/_ L 7 Ratlsr
< \}\ .
T+ g in. {1.5 mm max. «-—"\\\\‘\ / N, ;/\)'
a3\ A

i

|, Delste General Mote (d)

sipanv. Al mghts
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= "QW-409.4 and QW-410.9 were revised in the 2021 in
the relevant QW-250 tables to be shown as a
supplementary essential variable as well as a
nonessential variable.

= This change was made to address cooling rate variables

21 through 26, and P-Nos. 41 through 49.

= The change, in conjunction with revisions to the relevant
paragraphs (see next slide), meant that the variables
were no longer non-essential for these P-Numbers.

= The changes for 2023 restores the paragraphs to their
previous wording and adds new variables to address the
rules as they were intended as Supplementary Essential
Variables.

continued

when toughness testing was required for P-No. 8, P-Nos.

Supplementary & Nonessential Variables
QW-409.4, QW-410.9, Tables QW-253, QW-254, QW-255, QW-256, QW-257 and QW-259.

Record 21-1567, Public Review Draft

i aus a
Heciricat 4 o %
sarciortstis [ N
a4 x
3 X
i =] x
me. [ =
25 X
a8 o X
o x
New Variables | Essential ' Supplementary Honessential
| Essential
~ | .aw-09 | x00x f X H
aw-410 L)Opg 4 X |

@© American Scciety of Mechanical Engineers. all 1.ghts
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- . == A
Supplementary & Nonessential Variables =N
QW-409.4, QW-410.9, Tables QW-253, QW-254, QW-255, QW-256, QW-257 and QW-259. HSEB
« QW-409.4 and QW-410.9 have had the Record 21-1567, Public Review Draft
words deleted that were added in 2021. QWD paseas | Jtomatic welding pro- 21
in G wolding, a change From electrade negative (strmght 985, @ e reRuEErequeney-or dwell time of oseil-
3 QW_409 XX iS added 10 address Changes polarity) t electiode positive (reverse polarity), or vice fativn technique. .
. N . . - ,” ‘. .: ‘.;‘.r"" . “:m = l.‘ ! QwW-410.8 A chang;"‘m the contact tube to work
in polarity when toughness testing is 2t 1 g, distance.
requ”.ed QW-410.9 A change from mabspass per side to single {21;
. pass per side, Fhis-sariable-does-nov-apply-tor -2
= QW-410.xx addresses changes form mtont above-the
multiple passes per side to single pass per b
side when toughness testing is required. opsteets
* In both cases P-No. 8, P-Nos. 21 through
25 and P-Nos. 41 th rough 49 are QW-409.XXX A change from AC to DC, or vice versa; and in DC welding, a thange from electrode negative
’ ) . (straighl polarity) to electrode positive (reverse polarity), or vice versa. This variable docs not apply to a WPS
exempted these req uirements. qualified for welding base metals that are assigned to P-No. 8, P-Nos. 21 through 26, acd P-Nos. 41 through 49.

M Tab! es QVV_ 2 5 3 Q\N_254 QVV_2 55 QW_ QW-410.XXX A change from multiple passes per side to single pass per side. This variable does not apply for any
e i ' 1

of the [ollowing conditions:

2 56 . Q W-25 7 an d QW—Z 59 h ave bee n (a) WPS is qualified with 2 heat treatment above the upper transformation temperature,
(b) WPS is for welding austenitic or P-10H material and is qualified with a solution heat treatment.
updated. (c) Base metals are assigned to P-No. 8, P-Nos. 21 through 26, and P-Nes. 41 through 49,

ig se

a5yC Crmpany
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WPQ, Manual & Semi-Automatic Laser Beam Welding (LBW)
Table QW-35X & Form QW-484A for Performance Qualification HSB.

* LBW has historically been Records 21-2338 & 21-347, Public Review Draft
considered a machine or
automatic welding process. Fiier metat or elactrode ciassificationts) {info. oniy) -
Flller metst F-Nupaber(sp JE—
= Handheld LBW Weldlng Consumatie insert {GTAN, PAY LB} J—
. Fiter Meta Product Form (QW-404.23) (BTAW of PAW) _
equipment for manual or Deposi thickness for each pracess _
. . . . Frocess 1, 3 layars raume [1Yes Tidvg J—
semi-automatic applications Process2___ 3layers rrivam i Yes L _
Positen(s) J—
have been developed. Verticst progression (uphill o downhin) —_ X B AT
Type of fuel gas {OFK) . =
x A new Table QW-35X a|0ng Use of backing gas [BTAW, PAW, GMAW, LE#} _
Transfer globutar, or IrCUi-GMAW) JR— _—
with four new QW-410 GTAW current ype and polariy (AT, DCEP, DCEN) _ Eesential Vaiables
For L8V or LLEW vt | et varates
variables is included. Type ol Exapment — o T s
Techugue (Revhole L8W or bel 1) — b = ——
= Form QW-484A revised to oo of Opsraton (Fimes or hI ] - e
include new qualification . ot v ResLn Fibue

var [ a b [ es Transverse Face and root bends [CW-462.3(a)} Longitudinal bends (@

© American Society of Mechanical Engineers. ali r'ighis reserved.

- letetan

Cevepa . Al rights reserved
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Laser Beam Welding
Table QW-264

* In Table QW-264, for Base Metals Essential variable based on P-Number has been deleted and replaced
with a variable based on a change in the Base Metal.

= The change is reflected in a new variable QW-403.xx.

— While the new variable is based a change in base metal P-No., additionally for P-No. 1 through P-No. 7
and P-No. 9A through P-No. 15F and increase in Carbon Equivalent (CE) is also part of the variable.

— This will require the CE to be recorded on the PQR and WPS.

- Further materials used in production will need to have their CE verified for conformance with the
gualified WPS.

= The equation for CE is referenced in QW-403.26, and is:

Mn+Cr+Mo+V Ni + Cu

CE = C + — +
6 5 15
um Lo rights resenved
311
Oscillation for machine or automatic welding =i
Table QW-258 and Table QW-260 HSB
Variables first provided for Laser Beam Welding (LBW) were intentionally made restrictive while experience was gained with
this process.
With new experience in 2013 QW-410.7 was revised to include a 10% tolerance in lhEWldth frequency, or dwell time of
oscillation technique for machine or automatic welding.
This changed the meaning of QW-410.7 not only for LBW, but also for other weld processes (SAW, GMAW, GTAW, PAW
EGW and LLBW) where the variable is non-essential.
Addlngatoleranceforan essential variable is appropriate because the tolerancels“applled to the value recorded on the PQR,
but for a nonessential variable there is no starting value recorded on the PQR, so the tolerance cannot be applied.
In the 2021 edition Table QW-264 for LBW was revised to delete QW-410.7 and add a new variable QW-410.86 to address
this. The wording of QW-410.7 was put back to its pre-2013 version for those processes which had oscillation as a
nonessential variable and QW-410.86 included the 10% tolerance range.
‘This change in 2023 now makes the same revision for Electroslag Welding (ESW) and Electron Beam Welding (EBW)
220253 Thx dacford Steam Boner Inspection and Insurance Company. All rights reserved
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Heat Input — Corrosion & Hard-Facing Overlays
QW-409.26

s When using wide weave beads or oscillation the heat input increases.

The current formula did not consider the width of the bead. (see Interpretation 1X-20-22).

QW-409.26 previously referenced QW-409.1 for calculating heat input except when strip type filler was
being used. In the case of strip filler, a modified equation was provided which included a factor for strip
width.
Changes:
~ The reference to QW-408.1 has been deleted.

New equations added which include a factor for the width of the bead in a similar manor as for strip

fillers.

Voltage X Amperagé X 60

Travel Speed (in./min)(mm/min) x Bead Width [in. (mm)]

Heat Input (J/inch?)(J/mm?) =

continued

wrtioré 5 aspestion and

313

Heat Input — Corrosion & Hard-Facing Overlays
QW-409.26

= These changes will not require any further testing for procedures that have already been

qualified.
In addition, equations are also included for:

- Instantaneous power welding, and
~ Evaluation based on volume of weld metal in relation to the length of weld bead, and
- Low Power Density Laser Beam Welding (LLBW).

Variable addressed in Tables QW-254.1, QW-255.1, QW-256.1 and QW-258.1 for SAW,
GMAW/FCAW, GTAW, ESW respectively.

— For SAW, the strip filler metal is used as opposed to an oscillation.
Rules for permitted increases of heat input remain unchanged.
Heat input is now specified in J/in.2 (J/mm?) not as in the 2021 edition which was J/in. (J/mm).

This variable does not apply for base metals assigned to P-No. 8, P-Nos. 21 through 26, and P-
Nos. 41 through 49.

Steam Bai'er .nspection and insurance Corpany Al rights reserved.
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Plastic Fusing
Part QF

= |n Table QF-254, Table QF-257, QF-405.9, Form QF-482(c), Form QF-483(c), the term "initial heating
pressure" has be revised to "initial heating interfacial pressure”.

Based on an interpretation question asking if it was the intent that the term "initial heating pressure" means
"initial heating interfacial pressure?”, to which the response was yes.

— A new definition for “initial heating interfacial pressure™ has been added to QG-109.2

— The term has been revised on Form QF-482(c) to “Heat soak gauge pressure”, since by definition there is
no interfacial pressure during the heat soak.

= In QG-109.2 and QF-201.2(b) for Manufacturer Qualified Electrofusion Procedure Specification (MEFPS) the
reference to Technical Note TN-34 has been changed to MAB-02.

— The Plastic Pipe Institute (PPI) superseded TN-34 and replaced it with MAB-02-2017.
— The reference can be obtained from plasticpipe.org/

= QG-109.2, several plastic fusing definitions have been revised to correct previous omissions of the term
"sidewall-fusing”.

315

Plastic Fusing =

Part QF HS

Ane ach Ry esngony

= QF-222.1(e), the solution mix required for recleaning of prepared pipe has been increased from 70% to
90% isopropy! alcohol.

« QF-222.1(g) is a new paragraph which will require:

— Electrofusion couplings and saddles to be clamped and secured to prevent movement during the joining
cycle.

— For fittings 2 NPS 14 re-rounding clamps will be required:
i) at the pipe ends for socket-type fittings, and
i) on the header at both sides of saddie fittings.
during the joining cycle.
Subsequent paragraphs have been relettered.

= QF-300 and QF-301.2, elements of QF-301.2 deleted and incorporated into a revised QF-300 addressing
qualification of fusing operators, no technical changes.

7. 2023 Tha Hartford Steam Bailer Inspectica and surance Ceipany. All rights reserved
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Brazing
Part QB

*= Tables QB-252, QB-253, QB-254, QB-255, QB-
256, QB-257 and QB-432:

— Paragraph references in titles deleted

o nmpony

Record 21-1215, Public Review Draft

Table QB-257
Dip Brazing — Molten Metal Bath {DB}

. . sz d Esaemi;\'ar;bles AT Nonessential Variables
= Table QB-451 .4, title of fifth column corrected to St
“Section” Table QB-432
. F-Numbers
= Table QB-451.5, WB-452.1 and QB-452.2: Grouping of Brazing Filler Metals for Procedure and
— Figure references removed for the columns for QB F-No.
type and number of tests 4321 101
! i

Table QB-452.1 Table QB-451.4

its — Butt, Scarf, Lap, Rabbet Joints 1d Section Tests — Rabbet Joints

:;‘lr’"i;"":":l“" Mat:ials T’"S"’ and h;‘“s“":‘” ‘l"::“ ¢ of Thickness of Type and Number of Test ; b

Py St L eREl TN —Dhwcimeds Reyulred rials Quatified by Specimens Rojuired ! 3

i, gt Fech e o renlieiehiny I 4 Sectm_n
“ a“iﬂuls an - LTSN Tension ~onsion €7
i, INote {2}, and |Nole [3}} Max. {Note (13§ Note (2}
T 2 y
“ Amar of liechanical Enqineers
€ 2025 The Hartford pany. All rights
317

Brazing
Part QB

M ich Re <t pany

surface bends.

= QOB-322 -

expired qualifications.

© 2023 The Hartford Steam Bal2r Inspection and insurar-e Company. All rights reserved

= QB-212 - editorial correction, sentence rewritten in its entirety to read:

— When using workmanship coupons to qualify a brazing procedure, the test coupon shall be brazed
using the joint design to be used in construction.

= QB-161.2 - editorial correction, in the last sentence the word 'second’ replaces 'first’ regarding subsize

= QB-211 - editorial correction, in the second paragraph, last sentence the word 'using' replaces 'in’
regarding pipe qualifying plate brazing but not vice versa.

— Title revised to address expiration and revocation of performance qualifications as well as renewal.
— Last paragraph of QB-322, split into new section QB-322.1 and rewritten for clarity regarding renewal of

318
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Test Locations Pipe, Corrosion & Hard-facing Overlay
Figure QW-462.5(b)

* Note (2) revised,

— Deleted reference to the essential
variable for progression which is
already addressed in QW-405.4(d).

— Revised first sentence of the note to

f
|I| M-—NMM m, @
|

Motes {1), {3
1 Test Specimen Location for
state that test specimens for iy Dusiiestion 26 ont 2 Bt Gy e ication
n of Theee Lacations) iSpecimens Requiresd From Ore Loeation)

qualification of overlay procedures
may be removed from a single 180-
degree vertically welded segment of

ipe may be performed on a 5G or 5G pipe coupon
ng & vertically-weided segment or segmants, as
C255aTY.

he pi . i byl e
t p pe af e the coemica] anzly.is, Bardr: 5 and nadoeotth tevls pegeiadin Labla
Lo RPN
'
Ay
et ol asacent Wi brade s v
b e vertical porio RS roq
15 Useri roste. i
cap Scaety reserved.,
2023 Afr &
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Applied Linings
Qw-218.2

A Menich R < smigany

= Third sentence of paragraph revised:

— Previously a qualification tests was required for each production welding position, except that
qualification in the vertical uphill progression shall qualified for all positions.

— Now, Qualification in any position qualifies the procedure for all positions.

— Historically the vertical uphill progression has always been considered as the highest heat input
welding position. Opinion now is that Heat Input can be varied regardless of welding position.

— QW-409.26 addresses heat input in relation to dilution and remains an essential variable for CRO and
HFO qualifications.

& 2023 The Hartford Steam Boiler Inspection and Insurance Corpany /
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Friction Stir Welding (FSW)
QW-361(e)

= Words revised to exclude

Friction Stir Welding from
this variable.

— It was never intended
that this variable applied
to FSW.

— Misinterpretation had
users applying it
however, as FSW is
stated as a version of
Friction Welding in the
definitions.

— The requirements for
continuous drive and T Sovietr
inertia drive welding do
not apply o FSW.

nsi. pany

Figure DW-46110
Rotating Toot Oesign Characteristics (FSW) Referenced in 0W-430

ahts

Public Damain, nrc.gov
ML12157A592 Welding Technology Module 2B

321

Qualification of Clad Materials,
QW-217(b)(2)

= QW-217 previously did not address qualification of
clad material where the cladding is on the root
surface and is required to be welded from one side
only.

= |n cases where the cladding is not included in the
design calculations, there are two options permitted:

1. Separate qualification for base metal and
cladding according to QW-202.2 may be
performed, or

2. Qualification in accordance with the existing
Method A with the following exceptions:

a. Tension tests shall not contain any cladding.
b. Tension acceptance per the base metal.

c. Cladding chemical analysis if required per
QW-216.2(d)

#2023 The Hartford Steam Boiler inspectiar and Insurance Corpany. Al

Method A

= Test coupon shall be clad material — Same
Core P-No. plus cladding

* Thickness ranges based on base metal and
cladding deposited thicknesses per QW-451

s Tension and bend tests to include both base
metal and cladding.

= Tension test acceptance based on base
metal.

Cladding

LI
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(EN) ISO 9606-1 / ISO 14732 and Section I1X

Welders and Welding Operators Qualified Simultaneously to

= Nonmandatory Appendix L

* |t had become apparent that this Nonmandatory Appendix was being misinterpreted by Code Users who
believed that it permitted welders and welding operators gualified only to ISO 9606-1/1SO 14732 to weld in
ASME projects without being separately qualified in accordance with Section 1X and that already issued 1SO
certificates may be transcribed to ASME Section 1X and used without any further actions.

* The whole appendix has been reworked in the first instance to make it clear that the welders and welding
operators are qualified simultaneously to (EN) ISO 9608-1 / EN ISO 14732 and Section IX, additionally

— The WPS followed does not specifically need to be qualified to Section IX.

- Supervision and control per QG-106 is added.

- For volumetric inspection Radiographic examination technique shall satisfy QW-191.1, ultrasonic
examination technique shall satisfy QW-191.2, and the NDE personnel qualification and certification shall
satisfy QW-191.4. This is a change from allowing 1SO 9606-1 or ISO 14732 as being considered as
meeting the requirements of Section 1X.

323

H S Br. A Munich Re company

Section IX
Interpretations

HSB - Global Inspections and Engineering Services
Presented by: Codes & Standards

#2023 The Hartford Steam Bc e # rights reserved.
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GTAW Weld Thickness with Repaired Portion Deposited
IX-23-01

= Background

that WPS.

from the cap.

2 Amerinan

Soam B nsJ”

— AWPS and a welder are qualified for a maximum deposit thickness of 12 mm using GTAW.

— That welder deposits 5 mm of weld metal in the root of a 30 mm thick single vee-groove weld following

— The weld is completed by a second welder following a different WPS using a different welding process.

— Aflaw is discovered in the weld metal deposited by the second welder. The repair cavity is 10 mm deep

ngi ~ =1

325

GTAW Weld Thickness with Repaired Portion Deposited
IX-23-01

Standard Designation: BPYV Section IX

Interpretation Number: BPV IX-23-01

Question(s) and Reply(ies): Question: Is the first welder qualified to fill the 10 mm deep
cavity using GTAW following same WPS that he used to
deposit the root thickness.

Reply: No.

Allrights reserved

Edition/Addenda: 2017

Para./Fig./Table No: QW-202.3, QW-451.1. QW-452.1(b)

Subject Description: BPV IX - 2017: QW-202.3. QW-451.1, QW-432.1(b), GTAW Weld Thickness with Repaired Portion Deposited
Date Issued: 02/09/2023

Record Number: 20-2494

© American Society of Mechanical Engnsers. sl righ s
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QW-310.2 and QW-402.4, Welds with Backing
IX-23-03

Standard Designation: BPV Section IX

Edition/Addenda: 2015

Para./Fig./Table No: QW-310.2 and QW-402.4

Subject Description: BPV IX - 2015: QW-310.2 and QW-402 4, Welds with Backing
Date Issued: 02/09/2023

Record Number: 21-1360

Interpretation Number:  BPV IX-23-03

Question(s) and Reply(ies): Question: Is a welder who qualified welding a single sided
groove weld on backing qualified fo deposit a double sided
groove weld with or without backgouging the first pass in
accordance with the qualified WPS?

Reply: Yes

»2023 oL tepaction and !-surancs Cormpany

HSB

Avachia

Backaround: A welder was
qualified by welding a single
sided groove weld on backing
and needs to deposit a double-
sided groove weld in
production. The documents
governing construction do not
require back gouging of
double-sided welds.

i s gse Led
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QW-387, Tube-to-Tube Sheet Qualification
IX-23-04

Standard Designation: BPV Section IX

Edition/Addenda: 2021

Para./Fig./Table No: QW-387

Subject Description: BPV IX - 2021: QW-387, Tube-to-Tube Sheet Qualification
Date Issued: 02/09/2023

Record Number: 21-1445

Interpretation Number: BPV IX-23-04

Question(s) and Reply(ies): Question 1: In QW-387(c)(1)-a) do the words "hole pattern”

refer to ligament size in QW-402.31 only?

Reply 1: Yes

Question 2: Is QW-387(c)(1)(-b) an essential variable for
fube-to-tubesheet performance qualification of welding
operators when the Code of Construction per QW-387(a)

requires testing to QW-193.2?

Reply 2: No

Also reference Sec IX interpretation record # 14-1571.

2023 The Hantford Sizam Ho. er inspection and Insurance Company. All rights reserved.

 American Society of Mecharical rights reserved.
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QW 404.12, Requalification on Change of Trade Name
IX-23-05

Standard Designation: BPV Section IX

Edition/Addenda: 2019

Para./Fig./Table No: QW 404.12

Subject Description: BPV IX - 2019: QW 404.12, Requalification of Procedure on Change of Trade Name
Date Issued: 02/09/2023

Record Number: 21-1790

Interpretation Number: BPVIX-23-05

Question(s) and Reply(ies): Question: For ES018-G electrodes procured with fully defined
mechanical and chemical properties, is requalification
required for a change in trade name for applications requiring
toughness testing?
Reply: Yes

) Arerican el

329

QW-150, Form QW-483, Type of Failure for Tensile test
IX-23-08

Standard Designation: BPV Section IX

Edition/Addenda: 2019

Para./Fig./Table No: QW-150 of Form QW-483

Subject Description: BPV IX - 2019: QW-150 of Form QW-483, Type of Failure for Tensile test
Date Issued: 02/09/2023

Record Number: 21-1963

Interpretation Number: BPV IX-23-08

Question(s) and Reply(ies): Question: Is it a requirement of Section IX that the the failure
type and break location of the tensile test specimens be
tecorded on the PQR, or on other documents that are retained
by the Certificate Holder, when the actual tensile test results
are recorded on the PQR?

Reply: No
= A similar interpretation (IX-83-26, Question 2) asked a question about the

dimensions of the tensile specimens, which again the response indicated they
were not required to be recorded. © American Society of Mzchar, cal Engineere.

Steam Boi'er Inspection anc insurance Company. Al nights
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QG-106.3, Employee with designated responsibility
IX-23-09

Standard Designation: BPV Section IX

Edition/Addenda: 2019

Para./Fig./Table No: QG-106.3

Subject Description: BPV IX - 2019: QG-106.3, Employee with designated responsibility
Date Issued: 02/09/2023

Record Number: 21-2354

Interpretation Number: BPVIX-23-09

Question(s) and Reply(ies): Question: When a group performance qualification is
conducted under the rules of QG-106.3. may a participating
organization subcontract their QG-106 representative having
designated responsibility for performance qualifications?

Reply: No.

% Ameri an i

2025 nswrancs Gc wpany. All rights reserved
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QG-106.1(c), Organizational Responsibility
IX-23-20

Standard Designation: BPV Section IX

Edition/Addenda: 2021

Para./Fig./Table No: QG-106.1(c)

Subject Pescription: BPVIX - 2021: QG-106.1(c}, Organizational Responsibility
Date Issued: 02/13/2023

Record Number: 22-1251

Interpretation Number:  BPVIX-23.20

Question(s) and Reply(ies): Question: May a subconiractor use a contractor's WPS, when
the two companies are not under the same corporate
ownership, but operational control 1s described in their qualify
programs?

Reply: No

32023 The Harford Sweam Boi2r Inspection and Insurance Company All .ights reserved.

332

149



QW-404.5(e), SAW Weld Metal Chemical Composition
IX-23-24

Standard Designation: BPV Section IX

Edition/Addenda: 2021

Para./Fig./Table No: QW-404.5(e)

Subject Description: BPV IX - 2021: QW-404.5¢e), SAW Weld Metal Chemical Composition Determination
Date Issued: 02/13/2023

Record Number: 22-1660

Interpretation Number:  BPVIX-23-24

Question{s) and Reply(ies): Question: Are both a chemical analysis from the procedure
qualification test coupon and from a supplier’s certificate of

conformance required for A-number determination?

Reply: No

Amersan Soole. e 1~ esered,

QW-351, Coupon Thickness =

IX-23-28 HSB.

A Mg e R naiy

Standard Designation: BPV Section IX

Edition/Addenda: 2019

Para./Fig./Table No: QWw-351

Subject Description: BPV IX - 2019: QW-351, Coupon Thickness
Date Issued: 02/13/2023

Record Number: 22776

Interpretation Numuber :  BPV IX-23-28

Question{s) and Reply(ies): Question {: For welder performance gualifications, is it

permissible to record the actual coupon thickness on the
WPQ?

Reply 1: Yes

Question 2: For welder performance qualifications, is it permissible to record the the nominal coupen thickness on the WPQ?

Reply 7. Yes © American nginesrs.

& 2023 Tha Hartford Steam Baiar inspection ard "ss. ance Company
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H S B A Munich Re company

HSB - Glabal Inspections and Engineering Services
Presented by: Codes & Standards

% 2022 The Hardord Steam

335

Code Case 3002 =

Provides rules for the qualification of welding procedures and welding operator performance.
= Only allowed when permitted by the referencing code, standard, or specification.

= NBIC interpretation15-04 noted that explosive welding of plugs into leaking heat exchanger tubes was
considered a repair.

= In the 2023 edition of NBIC Part 3, a new Routine Repair is added:

— 6) Plugging of heat exchanger tubes % in. (19 mm) outside diameter and smaller when explosion
welding is used as the method of plugging tubes.

€ 2023 The Hartford Steam Bailer Inspection and tnsurance Ce “pany. All rights reserved

Use of Explosion Welding Process for Tube Plugging HSB
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Code Case 3003

Qualification Corner Joints Using Laser Beam Welding (LBW) HSB

Section IX and IV Code Case a

Current qualification rules for LBW weld of corner joints are not workable as the equipment_used for welding does
not lend itself to making simple groove welds in plate.

The Code Case allows qualification of the WPS by use of a burst test to verify mechanical strength.

Additionally, four cross-sections from an identical test assembly to that burst tested shall be removed, poTisFed, and
etched with a suitable etchant to reveal the weld and heat-affected zone.

The Code Case is limited metals assigned to P-No. 7, grades UNS S44400, UNS S43035, and UNS 43932 and to
those assigned to P-No. 8, P-No. 45, and P-No. 10H, including combinations of these metals.

Ertial penetration welds are permitted.

337
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A Munich Re company

Boter insaection and Insurance Company All nghls resarves
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