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e UCS (carbon and low- alloy atell)

e UNF (nonferrous metals)

e UHA (high — alloy steel)
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Section

Topic

Rules for Construction of Power Boiler

Material

Part A- Ferrous Material Specification

Part B- Nonferrous Material Specification

Part C- Specifications for Welding Rods, Electrodes and Fillet Material
Part D- Properties

Subsection NCA — General Requirements for Division 1 and Division 2

Division 1

Subsection NB- Class 1 Components

Subsection NC- Class 2 Components

Subsection ND- Class 3 Components

Subsection NE- Class MC Components

Subsection NF- Supports

Subsection NG- Core Support Structures

Subsection NH- Class 1 Components in Elevated Temperature Service

Appendix

Division 2- Code for Concrete Reactor Vessels and Containments

Division 3 — Containment System for Storage and Transport Packaging of Spent

Nuclear Fuel and High Level Radioactive Material and Waste

Rules for Construction of Heating Boilers

Nondestructive Examination

Vi

Recommended Rules for the Care and Operation of Heating Boiler

VII

Recommended Guidelines for the Care or Power Boiler

VI

Rules for Construction of Pressure Vessels
Division 1
Division 2- Alternative Rules

Division3- Alternative Rules for Construction of High Pressure Vessels

Welding and Brazing Qualifications

Fiber-Reinforced Plastic Pressure Vessels

XI

Rules for In service Inspection of Nuclear Power Plant Components
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o shielded metal are welding (SMAW)
e submerged are welding (SAW)

e gas metals arc welding (GMAW)

e gas tungsten arc welding (GTAW)

e plasma arc welding (PAW)

o electroslag welding (ESW)

e electrogas welding (EUW)

e electron beam welding (EBW)

e laser beam welding (LBW)

e hydrogen metal arc welding
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MAXIMUM ALLOWABLE JOINT EFFICIENCIES!"” FOR ARC- AND GAS-WELDED JOINTS

Degree of
Radiographic
Examination
Type Joint Joint a b ¢
No. Description Limitations Category Full Spot None
(1 Butt joints as attained by None A B,C&D 1.0 0.85 0.70
double-welding or by other
means which will obtain the
same quality of deposited
weld metal on the inside and
outside weld surfaces to
agree with the requirements
of UW-35. Welds using metal
backing strips which remain
in place are excluded.
(2) Single-welded butt joint with (a) None except as shown in A B C&D 0.90 0.80 0.65
backing strip other than (b) below
Wose included under (1) (b) Circumferential butt joints A B&C 090 080 065
with one plate offset, see
UW-13(c) and Fig. UW-
13.1(K).
(3) Single-welded butt joint without Circumferential butt joints AB&C NA NA 0.60
use of backing strip only, not over 5/8 in. thick
and not over 24 in. outside
diameter
(4) Double full fillet lap joint Longitudinal joints not over A NA NA 0.55
3/8 in. thick
Circumferential joints not over B&C NA NA 0.55
5/8 in. thick
(5) Single full fillet lap joints with (a) Circumferential joints® for B NA NA 0.50
plug welds conforming to attachment of heads not
uw-17 over 24 in. outside diameter
to shells not over 1/2 in.
thick
(b) Circumferential joints for c NA NA 0.50

the attachment to shells of
Jackets not over 5/8 in. in
nominal thickness where
the distance from the center
of the plug weld to the edge
of the plate is not lass than
1-1/2 times the diameter of
the hole for the plug.

(6) Single full fillet lap joints {a) For the attachment of
without plug welds heads convex to pressure
to shells not over 5/8 in.
required thickness. Only
with use of fillet weld on
inside of shelis, or

(b) For attachment of heads A&B NA NA 0.50
having pressure on either
side. To shells not over 24
in. inside diameter and not
over 1/4 in. required
thickness with fillet weld on
outside of head flange only.

Notes:
(1) E = 1.0 for butt joints in compression.
(2) Joints attaching hemispherical heads to shells are excluded.
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R'= 48 (in)
D= 96 (in)

t= o5¥ colis (in)

C.A.= 0.125 (in)

*
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20000 x 0.85 — 0.6 x 100
t+C.A=0.284+0.125 = 0.409 (in)

=0.284 (in)
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_ 20000 % 0.85 x0.500 ~ 176 (psi)
48 + 0.6 x 0.500
100 x 48.125

- =0.142 (in)
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VELOCITY PRESSURE, g
Basic wind speed, mph,V 70 | 80| 90 |100| 110 | 120 | 130
Velocity pressure psf 0.00256V7,q 13 |17 | 21 | 26 | 31 37 44

Mbwdlﬂb \) D,C,B f‘f )JG)U-E-A ES) djvb'

B, C, D sbls s gl el 2 G S i =Y Jsue

COFFICIENT G
Gust response factor combined with Exposure Coefficient
HIGHT EXPOSURE B EXPOSURE C EXPOSURE D
Above Ground ft.

0-15 0.6 11 14
20 0.7 12 15
40 0.8 1.3 16
60 0.9 14 1.7
80 1.0 15 18
100 1.1 1.6 19
140 1.2 1.7 2.0
200 1.4 19 2.1
300 1.6 2.0 2.2
500 1.9 2.3 24
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MAP OF WIND SPEED, V

(miles per hour)

mil
Boi

Alaska Note:
For coastal areas and islands,
use nearest contour.

g0 1L\ 140
110 120

ANSI/AASCE STANDARD 7-85
Courtesy of Amarican Sosisty of Civil Engifaérs
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Spacial Wind Region

®  Population Center

Location W, rrlpl;l_
| Hawaii 105
| Puarto Rico 126
Guam 170

- Virgin Islands 125
! American Samoza 136
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Dj_: 4 ft.
. D D2: 3 ft.
| ! hz H]_: 56 ft.
i | H,= 44 .
e |

Pw= 30 psf

h1: H1/2: 28 ft.
h,= H1+(H2/2): 78 ft.
M=V xh=HxD xP,,

V= 30x4x56= 6720
M= Vxh= 6720x28= 188,160

Vy= 30x3x44= 3,960
My= 3.960x78= 308.880

V1= V1+V,= 6720+3960= 10,680
M= 188.160+308/880= 497,040 ft.Ib.
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MT = M-hT(V-O.5PWD1hT)

=497,040-4(10,680-0.5x30x4 x4)

= 455,280 ft.Ib.
5 36
~ | D,

Top of Ladder

- H = Imi_nn -

H,= H/2=50ft.0in.
M= VXh1= PWXD;LXH

Vy= 30x3.5x100= 10,500
My=10,500x50= 525,000

V= 30x98 lin.ft.=2,940
M= 2,440x49= 144,060

V,p=30x8 lin.ft.=240
M,p=240x96=23,040

D,= 3ft.6in.
H= 100ft.0in.
H+= 4ft.0in.
Pw= 30psf

ol S350 b s Oles

:Jle

HESPNES

3Ll b Oles anila

10l 5 gl


http://www.mohandes-iran.com

V=V,+V_ +Vp= 10,500+2,490+240= 13,680
M= M,+M_+Vp= 525,000+144,060+23,040= 692,100 ft.Ib.

Mr= M-h-(V-0.5P,,D:hr)= 692,100-4(13,680-0.5x30.x3.5x4)
= 638,220 ft.Ib.
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D=3.125 ft.0 in.
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g=32.2 ft. /sec’
t=0.75in.
V=1440 Ib.
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2
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D=37.5in.=3.125 ft.
H= 100 ft.0in

Z=0.2

X=96 ft.0in.

W= 35,400 Ib.
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F=0.07TV=0.07x1.1x4.246= 330 Ib.

M= [FH+(V-F;)(2H/3)]= [330x100+(4,296-330)(2x100/3)]= 294,756 ft.-Ib.

M= [FX+(V-F)(X-H/3)]= (330x96+(4,296-330)(100-33)]= 281,138 ft.-Ib.
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1,500,000 xt 1,500,000 x 0.25
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= 20,833 psi
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t,= 0.233 in.

|

tp/tu= 0.644/0.233= 2.7
H= 100 ft.

Jsd= 51 M=0.43

X=mH=0.43x100= 43 ft.
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Ratio of plate thickness required at the bottom
(t/2 + 1) to thickness required at the consid-
ered height.
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D=2 ft. Qin.

D;= 2 ft. 6in.
E=0.75
H= 48 ft. 0in.
hr= 4ft. Qin.
P= 250 psi
Pw= 30 psf
R=12in.

S= 15700 psi
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iy Jlasl bghast a5 S s b stls LS (gl Cels Bl ltde

PR

3,000

=0.228 in.

t: = =
SE-0.6P 15,700x0.85-0.6x250 13,195

(s> Jlasl bl Caslie 8§ b o b A=l HLis gl culbes PBla- i

PR

_ 3000 =0.112in.

t= = =
2SE +0.4P 2x15,700x0.85+0.4x250 26,790

V= PyxDixH

2l HLad 5l a6 b et sl 5L 050 il

b s Ol
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V= 30x2.5x48= 3,600
M=V xh;= 3,600x24= 86,400 ft. Ib.

M= M-hr(V-0.5P,D:hr)

= 86,400-4(3,600-0.5x30 2.5 x4)
= 86,400-13,800=72,600 ft. Ib.
= 72,600x12= 871,200 in. Ib.

:rﬂ Colses

M. 871,200 ~ 871,200 _0.445in.

RZZSE 127 x3.14x15,700x0.85 6,037,135

t=

il Il st Coaslie b sl ansloes LS 3 50 Cslies

0.145+0.112=0.257 2le cwls

JB\JJ— L)'i\fl_"’ k:,\_w\ 65‘5_19 dw\b@)&pba,\.& wt}%‘ QAWJ‘J'{JJJJ‘J\.EA w\

by dal e 1K 0.257 1N, Culbes
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Oy 03 53k e ot JLis S 5 sl o (5 gt iy p3Y Calis dlos

D= 3ft.0in.
D,=3ft.6in.
E=0.85
hr=4ft.0in.
H=100ft.0in.
P=150 psi
Pw=30 psf
R=18 in.

$=15700 psi

V=(b) ol 5r s

s oals
L 36"
~ D,
£ Platform
3
b~
-
it
S
=) o
gl =
= -3
I b
x =)
wy
- [l
8T, ] <
-‘ =
:L;B-bjla}

s S AN gl A Gle L oFe S0
el (SO s slasss el

Da ool ewde Ll ol 4l 51 alsls

DO P b

PP R

:Jl{ )Llé

0P s &b;.;

:200F sbes ;5 SA-285C osle i luke
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e R T B RUERERT P W R

Cm=(in.) Lo Jod js aingy lams

(s 3V Slme (S3,55)

g Jsb Jlail bt gl 5 S a5 b ot 5Li5 (g 5l 35 b Bl

PR 150 x 18

t= = =0.204 in.
SE -0.6P 15,700 x0.85 —0.6 x 150

JJS oslaze! 0.25 1N, Colses Ls LB)} )‘ J%Ls

gy 593 Jlail bt Caaslie 188 e s b s SLas 6l 5L 55 50 Culbs Blas

PR 150 x 18
2SE —0.4P  2x15,700 x0.85 + 0.4 x 150

=0.101in.

PD 150 x 36

t= = =0.203in.

2SE +0.2P  2x15,700x0.85-0.2x150
VW: PWXD1XH
Vy=30x3.5x100= 10,500 Ib. O e
Vp=30x8 lin.ft.= 240 Ib. S
V| =30%98 lin. ft.= 2,940 :0bs
V= 10,500+ 240+2,940= 13,680
M=V xh 1Ol

=(10,500x50)+(240 x96)+(2,940 x49)=692,100 ft. Ib.

MT: M-hT(V-O.SPWDlhT)
=692,100-4(13,680-0.5x30x3.5x4)
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= 638,220 ft. Ib.
12M, 12x638,220 _ 7,658,640

t = > =— = =0.564in.
R°ZSE 187 x3.14x15,700x0.85 13,583,556

T=0.564+0.101= 0.665 in.

1 \
. 4L_§.,\A>L;cQ@b)\ﬁb)@b)}»@buﬂ&é\j@)\&bw
=] 2
6‘5J_3.’J_3\}.3).>l_>&:~.c|)'lfo.75|nw'jd‘@uwbd)‘j&ﬁgji
y
!
el & s e 3 S Y 53 a8 a5 S Caglie s jLis g sl
; -
g & |° ) .
- 0.25 3,5 L (hoop tension) =s jLis ol 5 Cond oS
o f.
o I =
T dek sl e Culis UG 5l eS Sl OISl gslasl ki

s Cmaslie gl e (025 10) ol s s S eslal T e sl )l o
.3}413@wﬁ)&cﬁ;f}}j\wwlé&ﬁ;l{‘_gﬁj
By o 1y W=t Joa 5H(X) ol

ty/t,= 0.564/0.204= 2.7

X=0.43xH=43 ft
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o = (5x8+4x8+3x8)= 96 ft.

Wl

o2k e

s Dlmin

e Sl 4SS
S &l sl Ko

LQA%QJJ

+6%

40x97

32x195

24 x294

0.3125 nom.

0.8125 nam.

Bft. ;oo L culs0.750N. 5,5 50 0

8ft 5,0 L culs050in 5,5 sue

Bft. ;oo L culbs 07500, 3,5 54 ¥

T 000

10 e Sl 055 2,1kl sl S

3880

6240

7056

160

393

800

110

220

900

19,756

1184
20,943 1b.~21,000 Ib.
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Skrit 4x195 780

Base ring 720
Anchor ring 260
Anchor lug
120
1,880
6% 113

1,99322,000 Ib.

S5 Gle 4,600
S 1,160

oL 5 2,800
S 4 1,400

9,960~10,000 Ib.

: obl;'....,..:'\ uil'é" Q)}
W= 21,000+10,000= 33,000Ib.
Shlee Sl Ois=la s O35+ Slles Jbw O35+ eslin) O35
= 600+2,400+33,000= 36,000 Ib.
s ol U5

o LF’LG" 039 = Cd uT O3+ obtﬂ...i\ 3%
= 42,000+33,000 = 75,000 Ib.
AT e ey 351kl ol 5l 055 s O 0

(S arilee 3 &S 355 sla b L i J xS
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gy 4 (Sl e LR oo 53wty 55

_PD 150x36.75

0.75iN. &5 culsess

:g;kﬁ-‘b )Li.é _}3‘ B J:"‘S

=—=————=1837psi
4t 4x0.75
sb Sl B
12M _
s==r _ 12;638,220 _ 9,632 psi
Rzt  18.375° x3.14x0.75
W 31,000 .
= = : = 358 psi conlion! Lol
C,.t 1155x0.75 P Sl 2 03
W 34,000 .
= = ’ =392 psi L oles Ll 5
C,t 115.5x0.75 P s 2 03
b S5
(o3timsl) Jlt Il
RSBk Sy G b s
L 3 b s +9,640 | 5L 3l U s -9,640
O 3l (S S =358 | O3 5l b s -358
+9,282 psi

-9,998 psi
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s L ) b i +1,837 | 5L il 55 i -9640
YO A +9,640 | O35 Sl s 5 -392
+11477 -10,032
O3 3 s8b i -392 | s sles ) st i +1,837
+11,085 -8,195 psi

Sl e 25 353 o Jleel S5l s 55 SUles Ll 5,511,085 psi LiiS i

2! 13,345 psi 0.85 Jlasl o33L L G5 i

CAM‘ L}_Gls QJ}M g)'.‘.'.’.LT’. ).} 075 |n C,.Al?v—a.é l.’ b.r\..: g_)l}ﬁ.s‘ LB)} L)T’“J"L"’

V=PyxD;xX

30x3.5x72=7,560

30x8 lin-ft.=240

30x70 lin-ft.= 2,100

bl b A
‘e S
Al g
g
0L B

My ol Ol

M, =V xg — (7,560 x 36 + 240 x 68 + 2,100 x 35) = 361,980ft. - Ib.

g_12M, _ 12x361,980
R2zt  18.252x3.14x0.50

= 8,303 psi

g Ll el anwloes L34S Uty [Las 51 30 55 L lie ol &
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S=8,303+1,837= 10,140 psi

u,:M_'o'c\ijs sdalis Q‘)JLfau_%L,o‘ CJL.M[};A 9k u.:‘j_ol.u C,...»\ﬁl.s d)) LS)]:")U Sl
0.50 In. G 5 Culs ey AS o3 53l 13,345 psi sl 25 5110,140 psi oS

(025 @Wbd)j) CJ.: Sﬁ)‘ u:.:’li40ft BE) wﬁ )b&@\ v_‘bts ol uw‘

sl 5l st i
30x3.5x40= 4,200 i,
30x8 lin. =240 S
30x:38 lin. ft. = 1,140 0bs
My e Olas

M, =V x% = (4,200 x 20 + 240 x 36 + 1140 x 19) = 114,300 ft.— Ib.

12M 12 x 114,300

X

S=—3= 2
Rewt 18.125° x3.14x0.25

= 5,316 psi

3 yh 3Ll ol Aralows L3 a5 Jtls HLid 51 50 35 b Sl ol a

Stota= 5,316+1,837=7,153 psi

s oY A S ail Gb
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P= 150 psi
S= 2000 psi
E=0.85
R=52in.

S=1.5
H=120 ft.
C=0.35
Z=0.2

Rw=2.9

(o) 1304 ~G—

Aeas s 5§l (35050 4 Jold s 055 5 Slbes 055 )

sl s | (6l il gl e gy Caalses 5 gla esls (gl =Y

S dosloes [y S o Jlas! 200 MPh e o b 5L oS (g ,Li8 Y

S Sl =l s 1 W35 51 A0 A 6,0 s sla esls 6l -t

.%Swt;;»ﬁ)’@Lﬁ.é;.i;,aLcﬁgﬁé\ﬁ\)}ffjlcjb'-)p)’\gusui;;:—o

E=2ft.
R=20 in.
T=0.25in.
W=1500 Ib.
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1- Eugene F. megyesy, "Pressure Vessel Handbook' twelfth edition, Pressure

Vessel Publishing Inc.

2- Will J. carter, Ph.D., P.E. Bruce E. Ball, ph.D., P. Eng."* ASME Section VIII
Div.1 Pressure Vessels ™, 2nd edition, CASTI Publishing Inc., September 2000

3- B.C. Bhattacharyya, ** Chemical Equipment Design ( Mechanical Aspects)*
CBS Publichers & Distributors, 1985 , Reprint:2003
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