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A Study on the Rate—of-Loading Applied in

Design Basis Performance Evaluation for Motor Operated Valves
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Abstract

Rate-of-Loading(ROL) is defined as the characteristics of change in stem thrust of motor
operated valves (MOVs). ROL can cause leakage through disk because the valve is not closed
fully under differential pressure conditions (design basis conditions) if the torque switch
trip(TST) setpoint is conducted under static conditions. Dynamic and static test should be
implemented to quantify ROL wvalue. Design basis performance evaluation for MOVs is
implemented in other to address the regulatory recommendation issued by the Ministry of
Science and Technology. In the evaluation the uncertainty value of ROL, 10% is applied for
the valves that their design basis differential pressure is less than 50 psid or can not be
tested dynamically. The value had been used in the design basis performance evaluation of
U.S. In order to confirm the applicability of 10% value statistic analysis was conducted based
on the ROL values evaluated from the valves that both static and dynamic tests were
conducted. The applicability of the values for current design basis performance evaluation was

confirmed because confidence distribution of values was ranged from 909 to 95%.
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» SFHT: Stem Factor (Static Test),  SFHF : Stem Factor (Dynamic Test)

o)

WA e A4 AuARs 54 Aduadel 2asgx =9 AHAA dEus 29

-2 -



M (Stem factor)E o] &3 WHo R Aa2e oS3 2o

e Wy 1: Riygr = SFpp /SFg™ (1)

= I

9 AuE sdd Ag5E Ead 2esee wE ouse 2dd P2 AQw 290
JUE oo sha/5skel @42 vehtA € F, 29 SEs} Row Eas) sesER
g9 W) e A9s) mgo] TuE Frhe A% ovishA wel mebd, W 18] 49

U B 29K ARl W BH zAdMRT JH 2ANA 26 W} v dehjez
Bohge 1uh 2A dehd,

dx(0.96815x ﬁ + )

SF _ pitc:h1
24x(0.96815— < —23——)  for ACME thread
pitch
7|14,

1 = 2~d =
_ Db

d pitch D 2

D, = 2@l 37

p = _)_':Eé! 3 _]

§7

A

52 ATAF e BIA B 293 EY Ao 27
o

= =]
o o3 WHon ANe B 2t

—

e} 2 : Rigr = The® / Thig" (2)
2k W29 Ae Y EF A9 AAg e A2 A
EE REXRE oA EAATE EYEHY] wo T4 FATA oA

MR

X ol

°
m
T
o)
o
it
oL

SIS
Q8 el

il

> f*

=N

b 3

] 249 282E gut oA gz Rige 10nd =24 9.
o WBo AN AES AHEWA T4 ZAA MBI A" (Seating) R Aol A ® A
37 483 Hol 29 Bk FrsA B oz Qs B2 294 EYA
Ui dE A Qlvh o] f1lo] AFEA v vk glovt BEA
g oo g FFo] Eod FEHddA fo] BEa A998 ey o
o]

Hol o]Est= F9o mpEo] Frtsl] wWow FAHEI 3

pic

tazaag 4Es He
o b, W 1o Ad ARy R
g 29 mae] wslgo] wduA ey
2 @beky) WEe] 2% wE W

7rshee.

23]
1=

=)

ol
hric)

22 @ AANE A ANl Hag A
Meolal A@ i} o] A mETEUR
Agoe]l FPHI YrH ZE WEE

Ak o] ol Ao}t WANNFE A EE

ox ME
or X

il
)
N
a2

SRk 4H QAaN g §

=4

RS

iy
2
o,
>

42 FPFoA Wug by

;2}_01— 6032\6101 011?:1—7 d}k

el w@, 5

.‘_,

kel

=

B o nl 7 zke] @A o] Q7] wie] @A o

pul

to o g
it Jo offl
>
<%

1o,

&
O:Ol;,“
o
e b
N
off
ok



of teiAE sl RS melste] st SAR] e AAVE A G4 AATL 2ol
Sla 4 AWAY Bl WE)g 495 SARY g, @ AA7E AEE s A
A7E BAe Baol 54 AnAPel s oRE wudn 54 AwAHo] B Uuel
4 HAEA g o] 7}—6‘6}313} AA 7)1 2kstel S0psid ol sh(elsl A xpof W H)Ql WiH o] S
Agkol Zob A miE Watgol g AFA Wrlol W BHAo] FwEy] wEe A
AUA RS +97 2n A4 AuABoR AANE 45IE 4950 Aok olu Rakg
2 Q% B3 4AAe 0FE WAy dakel Hakgol ug BRALL wsd 4 of
ZE #Hrista glow, o] & HHEE ZAR EA 29X A Wy A4gdn. &4 o
% W) Rolgol Ulg B4 B ope AN WE taz 29le 4% AsAR
A, 28 £ A% As Sol ga BRAe] BAe] welHn Y AEEE FaE B
Gagw ARuy A A Un W 54 AUAY Bk duels FHAe Hekg By
109%7) 2E Bre] 4495 Yo B4 Faig 2RA4E 4894 %1 vk 44 2
24 AWAFol BE 98 WHA e Py 28 A8 Prd Ay Pehs
e AGSI STk A At WE 9 B4 AWAY 2% Wne H4Hy e Faae it
A7 BAY 0% vwe] 4 AAVE AsRslA AeE gozA uw el AL
F9 wno AASAT e 24, &4 olg So| waw Folth 2t Fu| Aol AHE
Fo Muo AASYY £ S4o] nwHE A

& Aok Qomz @ AAsNE 5Pl 445 =

oo weks B 10%0] N B B g

2 @ast vk BEd B mRdAE @ AA7E &

Hegst ol% A4 0 54 duAgel BE sud || ¢ s
wE 2Ry Baee dgssn o e Azoz £ ° -

A A e g o AEAF Bbe Edd A = «E ¥

g3 9 Rekgel FHA oA 10%e W e £ S LE)

94e BAgAT w=e, AFstn Fahgd gsto © p

$ BAS SRoM Haed 4% Askshe] B il

AE wHs

99 4 %4 ARAYA TST A%

2.3 ggan - et 2 817

7k W 242 Aesd Fass Ble)
date] A7 E Al AA D BA AR
Hol +a¥ 450 WHE G AWAPA 2E £
gol AelAd @ AMAA ASY AwNs2 Y 5
B3 2912 EYA 2e2E g A5sadt 34 | 3 K L S
AN Aol 27 39 J AHAAN, B4 A | E
Qe Aot aw 49 F Aol B3 294 . e
EYA 2Y2E S HE9T 2 2E S FH g /v\, ]f
Sa ou A5 BAAY 2sE HE A6 w TST K
A= 4 s & 9] ﬂﬂ:‘%Oﬂ A5 e
E

A5 2Y2E golt Bohg B oheh 2% f@% 4% A, Wn Ay 2 Jg ¥
sha3l BAQE AAA 4% AS So= A8 ¥ah 288 29§ £E E30] wrgsof



ghbr] WEol ks Fstel HFgsA @ 2elzE ol £gE F duk o WAHL B
Prhel BA RgEE WH pIERe SEH] Aste] ohdls 2L 4b AEE P4 A
Este 27 56789 A As A& It B9 EgAol & AoR duro] A iy
A A 2} sk
O #4 Azt e B3 A%
@ By Ao e 2YZE AF
@ 22y =@ We 7% (DMT(Displacement Measuring Transducer) AlA oAl H5%H A1%)
@ FQ A wE mpF A Wt
Dpitch
1 GATE 4 Limitorque SMB-01 General ACME 0.866 0.2 0.4 0.766 ALVANIA
2 GATE 10 Limitorque SMB-00 General ACME 1.417 0.25 0.25 1.292 ALVANIA
3 GATE 10 Limitorque SMB-1 General ACME 2 0.25 0.5 1.875 MOBILUX EPO
4 GATE 12 Limitorque SMB-00 General ACME 1.375 0.25 0.25 1.25 MOBILUX EPO
5 GATE 10 Limitorque SB-2 General ACME 2 0.25 0.5 1.875 MOBILUX EPO
6 GATE 10 Limitorque SB-2 General ACME 2.5 0.33 0.66 2.335 MOBILUX EPO
7 GATE 10 Limitorque SB-2 General ACME 2.5 0.333 0.666 2.3335 MOBILUX EPO
8 GATE 3 Limitorque SMB-000 General ACME 1.125 0.25 0.5 1 MOBILUX EPO
9 GATE 3 Limitorque SMB-000 General ACME 1.125 0.25 0.5 1 MOBILUX EPO
10 GATE 10 Limitorque SB-2 General ACME 2.5 0.33 0.66 2.335 MOBILUX EPO
11 GATE 10 Limitorque SMB-1 General ACME 2 0.25 0.5 1.875 MOBILUX EPO
12 GATE 3 JOUCOMATIC DR 10.35/0.9KW General ACME 1.125 0.25 0.25 1 UNIREX-2
13 GATE 3 JOUCOMATIC DR 10.35/0.9KW General ACME 1.125 0.25 0.25 1 UNIREX-2
14 GATE 3 JOUCOMATIC DR40.72/3.6KW General ACME 1.125 0.25 0.25 1 UNIREX-2
15 GATE 3 JOUCOMATIC DR 10.35/0.9KW General ACME 1.125 0.25 0.25 1 UNIREX-2
16 GATE 3 JOUCOMATIC DR 10.35/0.9KW General ACME 1.125 0.25 0.25 1 UNIREX-2
17 GATE 3 JOUCOMATIC DR 40.72/3.6KW General ACME 1.125 0.25 0.25 1 UNIREX-2
18 | GLOBE 2 Limitorque SMB-00 General ACME 1.18 0.25 0.25 1.055 ALVANIA
19 GLOBE 2 Limitorque SMB-00 General ACME 1.18 0.25 0.25 1.055 ALVANIA
20 GLOBE 10 Limitorque SB-3 General ACME 3.35 0.5 1 3.1 ALVANIA
21 GLOBE 3 Limitorque SMB-000 General ACME 1.1 0.2 0.2 1 ALVANIA
22 | GLOBE 4 Limitorque SB-2 General ACME 1.733 | 0.286 0.286 1.59 ALVANIA
23 | GLOBE 4 Limitorque SMB-0 General ACME 1.57 0.286 0.286 1.427 ALVANIA
24 GLOBE 4 Limitorque SMB-00 General ACME 1.1 0.2 0.2 1 ALVANIA
25 GLOBE 2 Limitorque SMB-00 General ACME 1.1 0.2 0.2 1 ALVANIA
26 GLOBE 3 Limitorque SMB-0 General ACME 1.5 0.286 0.286 1.357 ALVANIA
27 GLOBE 10 Limitorque SMB-2 General ACME 2.56 0.4 0.4 2.36 ALVANIA
28 GLOBE 2 Limitorque SMB-00 General ACME 1.125 0.2 0.2 1.025 EXXON NEBULA EPO
29 GLOBE 10 Limitorque SMB-1 General ACME 2.5 0.333 0.333 2.3335 EXXON NEBULA EPO
30 GLOBE 2 Limitorque SMB-00 General ACME 1.125 0.2 0.2 1.025 EXXON NEBULA EPO
31 GLOBE 2 Limitorque SMB-00 General ACME 1.125 0.2 0.2 1.025 EXXON NEBULA EPO
32 GLOBE 2 Limitorque SMB-00 General ACME 1.125 0.2 0.2 1.025 EXXON NEBULA EPO
33 GLOBE 2 Limitorque SMB-00 General ACME 1.125 0.2 0.2 1.025 EXXON NEBULA EPO
34 GLOBE 2 Limitorque SMB-00 General ACME 1.125 0.2 0.2 1.025 EXXON NEBULA EPO
35 GLOBE 2 Limitorque SMB-00 General ACME 1.125 0.2 0.2 1.025 EXXON NEBULA EPO
36 GLOBE 2 Limitorque SMB-00 General ACME 1.125 0.2 0.2 1.025 EXXON NEBULA EPO
37 GLOBE 2 Limitorque SMB-00 General ACME 1.125 0.2 0.2 1.025 EXXON NEBULA EPO
38 GLOBE 2 Limitorque SMB-00 General ACME 1.125 0.2 0.2 1.025 EXXON NEBULA EPO
39 GLOBE 10 Limitorque SMB-1 General ACME 2.5 0.333 0.333 2.3335 EXXON NEBULA EPO
40 GLOBE 2 Limitorque SMB-000 General ACME 1.125 | 0.333 0.666 0.9585 MOBILUX EPO
41 GLOBE 2 Limitorque SMB-00 General ACME 1.18 0.25 0.25 1.055 MULTIFAK EPO
42 GLOBE 10 Limitorque SB-3 General ACME 3.35 0.5 1 3.1 MULTIFAK EPO
43 GLOBE 2 Limitorque SMB-00 General ACME 1.18 0.25 0.25 1.055 MULTIFAK EPO
44 GLOBE 10 Limitorque SMB-2 General ACME 2.56 0.4 0.4 2.36 MULTIFAK EPO
45 GLOBE 10 Limitorque SMB-1 General ACME 2.28 0.333 0.333 2.1135 MULTIFAK EPO
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DT 2 DT 2

1 GATE 4 Limitorque 5155.0 86.5 5254.4| 0.0079 0.08 0.98
2 GATE 10 Limitorque 5821.0 54.8 5452.9| 0.0102 0.12 1.07
3 GATE 10 Limitorque 16784.0 173.8 17718.6] 0.0138 0.09 0.95
4

5 GATE 10 Limitorque 16900.0 177.7 15577.0] 0.0156 0.11 1.08
6 GATE 10 Limitorque 45154.0 169.8 43917.0] 0.0177 0.09 1.03
7 GATE 10 Limitorque 48209.5 161.0 47145.0] 0.0147 0.06 1.02
8 GATE 3 Limitorque 6488.0 919.2 6169.7] 0.0121 0.12 1.05
9 GATE 3 Limitorque 6606.8 828.4 6144.5| 0.0132 0.15 1.08
10 GATE 10 Limitorque 49052.0 179.4 48229.7] 0.0160 0.07 1.02
11 GATE 10 Limitorque 16505.0 152.8 14067.5| 0.0198 0.16 1.17
12 GATE 3 JOUCOMATIC 6859.0 182.5 7059.8| 0.0064 0.07 0.97
13 GATE 3 JOUCOMATIC 5103.5 163.4 5313.7] 0.0095 0.14 0.96
14 GATE 3 JOUCOMATIC 21775.0 1584.3 22609.6] 0.0054 0.05 0.96
15 GATE 3 JOUCOMATIC 6136.1 179.0 5993.7] 0.0071 0.09 1.02
16 GATE 3 JOUCOMATIC 6466.2 178.5 6585.7] 0.0061 0.06 0.98
17

18 GLOBE 2 Limitorque 9766.7 1873.6 11018.2| 0.0069 0.08 0.89
19 GLOBE 2 Limitorque 9555.5 1876.8 10868.7| 0.0081 0.10 0.88
20 GLOBE 10 Limitorque 73480.0 272.4 82670.9] 0.0234 0.07 0.89
21 GLOBE 3 Limitorque 3560.9 180.1 3366.6] 0.0083 0.13 1.06
22 GLOBE 4 Limitorque 31361.0 299.7 31960.0] 0.0116 0.11 0.98
23 GLOBE 4 Limitorque 10122.0 205.1 9713.2] 0.0125 0.14 1.04
24 GLOBE 4 Limitorque 8415.0 108.8 7779.9] 0.0058 0.07 1.08
25 GLOBE 2 Limitorque 10142.0 1754.0 9397.5] 0.0087 0.14 1.08
26 GLOBE 3 Limitorque 22087.0 1802.0 20345.2] 0.0107 0.12 1.09
27

28 GLOBE 2 Limitorque 14316.0 193.4 14731.1] 0.0056 0.066 0.97
29 GLOBE 10 Limitorque 15587.0 109.2 15829.8| 0.0184 0.14 0.98
30 GLOBE 2 Limitorque 15392.0 1810.3 15242.9] 0.0066 0.09 1.01
31 GLOBE 2 Limitorque 12981.0 1950.1 11934.6] 0.0074 0.11 1.09
32 GLOBE 2 Limitorque 11288.0 196.8 10752.8] 0.0077 0.11 1.05
33 GLOBE 2 Limitorque 12816.0 1953.9 12217.2| 0.0086 0.13 1.05
34 GLOBE 2 Limitorque 13742.0 1792.6 12146.2| 0.0069 0.09 1.13
35 GLOBE 2 Limitorque 12907.0 1935.6 11899.0] 0.0069 0.10 1.08
36

37

38

39

40 GLOBE 2 Limitorque 12907.7 97.7 13081.2| 0.0121 0.07 0.99
41 GLOBE 2 Limitorque 5244.0 1817.4 5646.6] 0.0142 0.23 0.93
42

43 GLOBE 2 Limitorque 7635.0 1820.6 7365.9] 0.0080 0.10 1.04
44 GLOBE 10 Limitorque 37410.0 154.3 34591.4| 0.0187 0.13 1.08
45 GLOBE 10 Limitorque 19198.0 116.5 15968.7| 0.0180 0.15 1.20
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