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When thermal binding has

Parallel slide gate valves i occurred the valve can remain
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binding. A § ’_' temperature is re-obtained

(recommended AT =150 )

19. Thermal Binding

16



Low Pressure High Pressure
Bonnet Bonnet

Stem . 3
Thrust

Low Low
Pressure | Pressure

- .
Initial Close Position

The higher bonnet pressure
causes the body to expand,

thus moving the seats apart.
The stem pushes the disc
further down.
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Required Stem Thrust
Fgt

Oparator Output Torque

Packing Friction Load
Foacx!

Piston Effect Load
(Fp!

Disc and Stem
Wieight Load
(Fw?

Seafng Contact Force and
Differential Pressure Reaction

- 7 ) =) . l "
o \PEA) e o T ’

Sealing Contact Force and

Torque Reaction Differential Pressure Reaction

21. STERERIFR KT RAY A TE H B3 M

Fs, SEALING LOAD Fs, SEALING LOAD
CLOSING OPENING
Fs

2%
a
Il

BsR-A fusR;
R e/ R,
i
Fs= 2R, SIN 0 + 2Ry COS B
Fs= 2R, SIN 8 + 2usR, COS 8 Fom 0 If g < TAN @
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Rotork Actuation
Rotork Actuation

Rotork Controls Inc.
19 Jet View Drive

Rotork Controle (Canada) Ltd.
9, 820-28 th. St.

Rotork Controls Ltd.
Bath, England.

Test Certificate

Rochester NY 14624 N.E. Calgary, Alberta T2A 6Kl BAl 3JQ Nuclear Actuator
R 1 ENCLOSURE | 'P°® UNC Wr
S/SET DATE 01-11-00
[PERFORMANCE CHECK
Circuit continuity checked to diagram| WD07591-02 Condition OPEN CLOSE
High potential test 2.0 kv. Units 1b/ft Nm amp Cos¢ 1b/ft Nm amp Cos¢
A.OC.P.1/potentiometer value obtained Light run 2.7 33
Torque setting 1 60 81 4.8 68 92 5.9
Torque setting 2 127 172 ) 141 191 9.4
Torque setting 3 161 218 9.8 169 223 10.7
Customers Voltage — 120 V 0 Hz 0 Ph Torque setting 4 192 260 11.7 199 270 12.0
N.B. Multiply 60Hz customer voltage by 0.834 for 50Hz test voltage Torque setting S 234 317 13.9 242 328 14.4
Stalled 416 564 27.0 370 501 28.7
Torque set at 165 224 9.8 173 234 10.6
MECHANICAL DETAILS Test Voltage 120 v (] Hz 0 Ph)
Limit switch ratio 25:8 -+ - ~po + 1
Spgr Test Voltage 85
Lead screw T.P.I. / Turns set 32.f 1 + - - —— +
Stall 2 SPQR volt 289 392 191 245 332 21.6
Actuator direction to close CLOCK
Hand gear / Side handwheel ratio 11
Actuator checked for oil leaks. YES EH-U-
A c E G
Thrust Compensation Rating.
B D F H C4 229
MOTOR DETAILS MOTOR CHECK SECOND STAGE OPERATOR TYPE CHECKED BY
P s VU LSaNd
Winding ref N43919 Poles Type / m»NOM
Make INVENSYS W/gear ratio 60:1 Final direction of output|Linear —nwoow _gn»nwonr
I.D. number H Winding Res Ohms . Bore & keyway dimensions
Thermostat trip | N/A Actuator speed 24 Actuator & second stage operator Light run nﬁnﬂobp
Insulation class| H
ACCESSORIES/SPECIALS - VISUAL INSPECTION CHECKED BY
COMP) ACTUATOR Linear drive assembly Drive sleeve retainer Pos 1&2
FIN /1 RODN O\V APPROVAL EXTERNAL Cover tube (ins.) Drive sleeve ADVANCE
REL INSPECTION Stub shaft,/pedestal Tags YES
\.‘ Paint NONE Labels ENGLISH
f\ Isolators Misc.
’ Plugs,/sockets Cable/CO ASA / YES
Qe | /N
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Rotork Actuation
Roto Actuation

Rotork Controls Inc.

19 Jet View Drive

Rotork Controls (Canada) Ltd.
9, 820-28 th. St.

Rotork Controls Ltd.
Bath, England.

Test Certificate

Actuation Rochester NY 14624 N.E. Calgary, Alberta T2A 6Kl BAl 3JQ Nuclear Actuator
] 007378 [acTuaTor [ ¢ ENCLOSURE | IP6e UNC WT
| maocierais Eh S/SET DATE 05-07-02
ELECTRICAL CHECK PERFORMANCE CHECK
Circuit continuity checked to diagxram| WD07591-02 Condition OPEN CLOSE
High potential test 2.0 kv. Units 1b/ft Nm amp Cos¢ 1b/ft Nm amp Cos¢
A.0.P.1/potentiometer value obtained Light run 2.5 2.5
{Torque setting 1 42 57 4.2 96 130 6.9
Torque setting 2 113 153 . 155 210 9.5
Torque setting 3 146 198 9.6 186 252 11.0
Customers Voltage 120 v 0 Hz 0 Ph h Torque setting 4 180 244 1%:3 213 289 323
I[¥-B. Multiply 60Hz customer voltage by 0.834 for 50Hz test voltage Torque setting § 250 339 14.8 248 336 14.6
Stalled 393 533 25.4 369 500 27.%
Torque set at 253 343 14.6 245 332 14.0
MECHANICAL DETAILS Test Voltage 120 v [ Hz 0 Ph
Limit switch ratio 25:8 4 } { 4 +
Spgr Test Voltage 79
Lead screw T.P.I. / Turns set 32: /12 + { } 4 }
Stall @ SPQR volt 282 382 19.2 293 397 18.1
Actuator direction to close CLOCK
Hand gear / Side handwheel ratio 1:1
[Actuator checked for oil leaks. YES OPERATOR I.D.
A c E G
Thrust Compensation Rating.
B D F H C4 229
MOTOR DETAILS MOTOR CHECK SECOND STAGE OPERATOR TYPE CHECKED BY
Winding ref N43919 Poles Type / mwuo_
Make BROOK W/gear ratio 60:1 Final direction of output|Linear —nwonr —»unwnwonw
I.D. number Winding Res 1.8 Ohms. Bore & keyway dimensions
Thermostat trip | N/A Actuator speed 24 Actuator & second stage operator Light run n..Nno:n_
Insulation class| H
ACCESSORIES/SPECIALS - VISUAL INSPECTION CHECKED BY
Linear drive assembly Drive sleeve retainer Pos 3
EXTERNAL Cover tube (ins.) Drive sleeve Pos 3
INSPECTION stub shaft/pedestal Tags
Paint SPECIAL Labels ENGLISH
Isolators Misc.
Plugs/sockets Cable/CO ASA / YES
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ROtork Actuation
otor! Actuation

Actuation

Rotork Controls Inc.

19 Jet View Drive
Rochester NY 14624

Rotork Controls (Canada) Ltd.
9, 820-28 th. St.
N.E. Calgary, Alberta T2A 6Kl

Rotork Controls Ltd.
Bath, England.
BAl 3JQ

Test Certificate
Nuclear Actuator

| 007978 —Eﬂ 16 ENCLOSURE | IP68 UNC WT
| napciera14 E S/SET 16-07-02
[ELECTRICAL CHECK [PERFORMANCE CHECK
Circuit continuity checked to diagram| WD07591-02 Condition OPEN CLOSE
High potential test 2.0 kv. Units 1b/ft Nm amp Cos¢ 1b/ft Nm amp Cos¢
A.0.P.1/potentiometer value obtained Light run 2.4 2.6
Torque setting 1 79 107 4.9 57 77 3.9
Torque setting 2 149 202 7.6 124 168 7.0
q setting 3 168 228 9.5 178 241 10.2
Customers Voltage 120 v _ 0 Hz 0 Ph q setting 4 216 293 11.2 196 266 11.4
¥-B. Multiply 60Hz customer voltage by 0.834 for S0Hz test voltage que setting S 245 332 13.1 252 341 14.4
Stalled n 503 32.5 318 431 32.7
Torgue set at 252 341 13.7 261 354 14.4
[MECHANICAL DETAILS Test Voltage 120 v o W] o on
Limit switch ratio 25:8 } + i +
Spqr Test Voltage 79
Lead screw T.P.I. / Turns set 32 /12 “ —t 1 B
Stall @ SPQR volt 280 379 16.3 262 355 16.1
Actuator direction to close CLOCK
|Hand gear / side handwheel ratio 1:1
Actuator checked for oil leaks. YES _IIIOMNM.P.HON I.D. -
A E G
Thrust Compensation Rating.
B D F H C4 229
'MOTOR DETAILS MOTOR CHECK SECOND STAGE OPERATOR TYPE CHECKED BY
Winding ref N43919 Poles Type / mwuo_
Make BROOK W/gear ratio 60:1 Final direction of output|Linear _nwonx _Z.-nwﬁ_unx
I1.D. number Winding Res 2.0 Ohms. Bore & keyway dimensions
Thermostat trip | N/A Actuator speed 24 Actuator & second stage operator Light run n:nnoun_
Insulation class| H
ACCESSORIES/SPECIALS - VISUAL INSPECTION CHECKED BY
COMPLETED ACTUATOR Linear drive assembly Drive sleeve retainer Pos 3
O\? APPROVAL EXTERNAL Cover tube (ins.) Drive sleeve Pos 3
INSPECTION Stub shaft/pedestal Tags YES
Paint SPECIAL Labels ENGLISH
Isolators Misc.
Plugs/sockets Cable/CO ASA / YES
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Rotork Actuation
Rotork Actuation

Rotork Controls Inc.

19 Jet View Drive

Rotork Controls (Canada) Ltd.

9,

820-28 th. st.

Rotork Controls Ltd.
Bath, England .

Test Certificate

Rotork Actua on Rochester NY 14624 N.E. Calgary, Alberta T2A 6Kl BAl 3JQ Nuclear Actuator
USTO! NUMBER | "0¢0! |acTuaTOR [ ENCLOSURE | IFé¢ UNC W7
708 9557070101 [rypr [ wwcisms JmopEr [ o1-11-00
[ELECTRICAL CHECK PERFORMANCE CHECK
Circuit continuity checked to diagram| WD07591-02 Condition OPEN CLOSE
High potential test 2.0 kV. Units . 1b/ft Nm amp Cos¢ 1b/ft Nm amp Cos¢
A.O0.P.1/potentiometer value obtained |Light run 2.6 31
Torque setting 1 33 45 5.9 35 a7 6.6
[Torque setting 2 48 65 9 | 53 72 8.0
ITorque setting 3 S5 75 8.6 63 85 9.5
Customers Voltage 120 Vv _ 0 Hz _ 0 Ph _ Torque setting 4 71 96 10.2 77 104 10.5
N.B. Multiply 60Hz customer voltage by 0.834 for 50Hz test voltage 'Torque setting S 81 110 10.8 84 114 11.3
Stalled 113 153 14.6 112 152 15.9
Torque set at 43 58 6.9 _ 40 54 7.3
MECHANICAL DETAILS Test Voltage 120 vl o : Hz o Ph
Limit switch ratio 25:8 } 4 + } +
B Spqr Test Voltage 85
Lead screw T.P.I. / Turns set 32/ 6 - + — { t
Stall @ SPQR volt 78 106 11.3 72 98 11.4
Actuator direction to close CLOCK
Hand gear / Side handwheel ratio 1:1
Actuator checked for oil leaks. YES E I.D.
e A e E G
Thrust Compensation Rating.
B D F H C4 229
MOTOR DETAILS MOTOR CHECK 'SECOND STAGE OPERATOR TYPE CHECKED BY
Winding ref N44314 Poles Type / n»uo—
Make INVENSYS W/gear ratio 30:1 Final direction of output|Linear _nwomx _yb«unwoor
1.D. number H Winding Res Ohms . —wono & keyway dimensions
Thermostat trip N/A Actuator speed 48 —an:inon & second stage operator Light run n:ﬂnndm_
Insulation class| H
7 IE. PECIALS - VISUAL INSPECTION CHECKED BY
COMP: ACTUATOR Linear drive assembly Drive sleeve retainer Pos 1&2
FINA DN . O\y APPROVAL EXTERNAL Cover tube (ins.) Drive sleeve ADVANCE
RELEA| INSPECTION Stub shaft/pedestal Tags YES
N

Paint NONE

Labels ENGLISH

Isolators

Misc.

Plugs ‘sockets

Cable/CO ASAK , YES

Qe Jo |l
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ARSI

iyt 1. BRI Seshas A [FIRETHEEIR IR

Actuator (A) (B) (C)
Valve Numbers TSS THRUST | TORQUE TSS THRUST | TORQUE| TSS |[THRUST [ TORQUE
Type ( close ) (1lbs) (ft-Ibs ) | (close) | (Ibs) | (ft-lbs) [(close)| (lbs) [ (ft-lbs)
14NA-57 | 1E11-MBV-0017A /B /C 5 5453 66.3 5 5313 70 5 7112 80.6
14NA-21 | 1E11-MCV-0022A /B /C 2 11777 74.1 2.5 11659 130.1 4.5 7298 91.7
14NA-21 | 1E11-MCV-0023A/B/C| 3.75 10115 83.4 3.75 7635 74 3.75 10213 86.8
16NA-21 | 1E11-MBV-0021A/B/C 5 11422 205.1 5 11915 190 4.5 13667 176.7
16NA-21 | 1E11-MCV-0024A/B/C 5 13976 118.8 3.75 11707 56.6 5 12687 161.6
40NA-21 | 1E11-MCV-0018A /B /C 5 35131 693 1.75 35726 337.3 5 30483 681.2
40NA-57 | 1E11-MBV-0011A/B/C 5 30923 447.2 4.75 29638 451.2 5 31501 409
40NA-57 | 1E11-MBV-0032A /B /C 5 29309 395.7 4.5 34666 474.7 5 34903 500.4
40NA-57 | 1E11-MBV-0033A/B/C 5 32720 423.3 5 31163 414.5 5 29806 391.3
40NA-21 | 1E11-MCV-0004A /B /C 5 36796 667.2 5 38208 662 3 37071 499.9
90NA-21 | 1E11-MBV-0001A/B/C 5 61852 1281.6 5 61771 1309.5 5 53407 941.4
% 2. 1IE11-MBV-0011A HistEiE
1E11-MBV-0011A

_— TSS | C14-Thrust | C14-Torque | C16-Thrust | C16-Torque | C15 [T | BEE .
HEHE . S.F. z
i Close (lbs) (ft-lbs ) (lbs) (ft-lbs ) (A) (A) (inches) et
2009/8/28 1 9880 1359 17599 253.8 5.11 3.98 0.077 0.0138

3 18701 308.4 24333 370.7 8.46 4.01 0.096 0.0165

4 20106 329.6 24518 382.5 10.1 3.55 0.149 0.0164

4 22434 371 27367 422.1 10.21 4.05 0.134 0.0165

4 19859 NA 24429 NA 9.2 3.96 0.163 NA

4.75 21103 NA 25258 NA 11 3.9 0.15 NA

5 23679 NA 27476 NA 11.87 4.36 0.162 NA

5 24370 451.7 29921 558.1 12.26 431 0.17 0.0185

5 21736 414 24038 455.4 20.37 2.22 0.175 0.0190
2009/8/31 5 26842 410.2 30439 459 12.93 4.15 0.161 0.0153

5 26794 410.6 30516 461.6 13.12 4.13 0.126 0.0153

5 30923 447.2 35409 505.5 12.54 3.92 NA 0.0145
2012/9/5 5 32293 422.3 38949 S11.1 9.3 4.68 0.165 0.0131

5 34291 435.2 40637 520 9.11 4.75 0.151 0.0127
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fff<% 3. 1E11-MBV-0011B M5

1E11-MBV-0011B

s TSS  [C14-ThrusiC14-TorqudC16-ThrustC16-Torqud  C15  |3E#HEESR| FEMEE N
RS Close (Ibs) | (ft-lbs) | (Ibs) | (ft-Ibs) (A) (A) | (inches) SE Rt
2009/6/8 3 21165 316.7 26887 400.5 8.15 4.65 0.111 0.0150
4 27437 410.1 32139 490.9 9.72 4.58 0.134 0.0149
4.5 29715 446.3 33384 511 10.54 4.67 0.147 0.0150
4.75 29512 452.6 32852 512.5 11.12 4.49 0.151 0.0153
3 28166 446.4 31809 499.5 11.35 4.75 0.15 0.0158
4.75 24788 422.4 28575 484.7 10.51 4.56 0.155 0.0170
4.75 24241 401 27958 465.5 10.62 4.45 0.148 0.0165
2012/10/4 | 4.25 29308 382.6 36675 472.5 9.59 5.23 0.153 0.0131
S 29418 415.3 36284 509.9 10.07 5.27 0.167 0.0141
5 28394 407.2 35475 522.4 10.22 5.32 0.165 0.0143
5 27869 4353 34824 560.2 10.11 5.11 0.167 0.0156
2013/172 3 21413 3234 29730 460.2 8.1 5.17 0.138 0.0151 adjSP+2
5 29438 455 36168 571.2 10.48 5.1 0.155 0.0155
2 23779 381.8 31140 500.1 9.33 5.2 0.131 0.0161 adj SP+2+4
4 31939 505.9 37846 606.1 11.92 5.14 0.144 0.0158
2013/1/3 4 31847 508 37628 593.1 11.9 5.38 0.142 0.0160
3 26740 443.6 33433 554.6 10.15 5.16 0.141 0.0166
3.5 29905 468.2 36800 587.6 10.88 5.14 0.144 0.0157
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i 2= 4. 1E11-MBV-0011C Mzt #is s

1E11-MBV-0011C

- TSS C14-Thrust | C14-Torque | C16-Thrust | C16-Torque Cl5 |#H#EER| BRiEE N
AAHH Close (lbs) (ft-lbs ) (lbs) (ft-lbs ) (A) (A) (inches ) SE. et
2009/11/20 1 12296 155.4 35520 462.8 12.13 5.15 0.147 0.0126
3 22876 294.6 35759 480.9 12 5.35 0.144 0.0129
5 28893 410.1 35426 512.7 12.76 5.24 0.163 0.0142
5 28075 422.9 37075 558.2 14.7 5.15 0.171 0.0151
2012/9/10 5 26917 407.8 33873 522.2 9.35 4.96 0.159 0.0152
5 27476 407 33763 513.7 9.37 4.77 0.163 0.0148
2012/9/28 5 25548 426.4 28373 476.8 8.91 4.79 0.125 0.0167
5 22527 391.1 28762 496.6 9.59 4.9 NA 0.0174
5 23673 379.6 29075 475.1 9.58 4.99 0.138 0.0160
5 29339 400.6 34316 485.6 9.64 491 0.132 0.0137
5 22671 387.7 29200 493 9.55 5.07 NA 0.0171
5 23217 377.6 29989 489 9.46 4.82 NA 0.0163
5 27056 3574 33426 450.5 9.85 4.86 NA 0.0132
2012/10/1 5 31206 403.7 37807 507.5 9.65 491 NA 0.0129
5 31428 400.7 38059 510 9.57 4.84 NA 0.0127
5 28961 409.8 33966 497 9.09 4.89 0.142 0.0142
5 27462 402.7 33329 497 9.24 4.84 0.148 0.0147
5 27853 392.2 35168 504.6 9.31 4.85 NA 0.0141
5 28759 388.8 35359 492.9 9.3 4.83 NA 0.0135
2012/10/22 5 30023 379.3 35889 4724 9.48 4.92 0.153 0.0126
5 24752 383.7 30973 492 9.65 4.81 0.149 0.0155
5 25347 396.6 29829 483.8 9.14 4.81 0.147 0.0156
5 23703 389.6 28375 471.7 9.4 4.86 0.145 0.0164
5 23077 391.7 28114 482.6 9.24 4.82 0.149 0.0170
5 22959 386.8 28187 483 9.1 4.83 0.152 0.0168
2012/10/25 5 28131 408 32554 484.7 9.08 4.97 0.147 0.0145
5 27871 413.1 32269 494.4 9.14 4.93 0.149 0.0148
5 26528 412 31383 499.1 9.46 4.93 0.148 0.0155
5 24588 391.2 30772 502.4 9.36 491 0.151 0.0159
3 17239 272.3 22949 378.2 7.02 4.93 0.124 0.0158
3 15465 252.6 22504 3794 6.99 4.97 0.112 0.0163
2012/10/31 1 12297 160.6 25182 305.8 6.33 4.95 0.058 0.0131 adj SP +6
3 28994 375.1 35583 470.1 9.03 4.9 0.113 0.0129
4 32900 447.3 37766 531.2 10.21 4.87 0.136 0.0136

28




fif5% 5. ROTORK =#H 60Hz &5JJ5 21/57 rpm s T SR EREh 25 5 K T 7 ¥

ROTORK

‘AT RANGE

PERFORMANCE SUMMARY

PERFORMANCE DATA FOR 3 PHASE ACTUATORS

rpm at 50Hz
rpm at 60Hz

Actuator
Size

7A

1A

13A

14A

16A

30A

40A

70A

90A

91AR

95AZ

* Refer to Rotork if these speeds are required for direct mounted gate

Actuator output speeds

Torque™*

25

50

163
120

1020

1480
1100

2030
1500

valve applications

1 For Full motor data, refer to publication E230E

Nm

34
25

68
50

108
80

163
120

58

1020

1480
1100

2030
1500

3000
2200

Ft Ibf

31
23

61
45

95
70

135
100

1700
1250

27
20

54
40

81
60

108
80

203
150

1355
1000

27
20

54
40

108
80

22
16

43
32

81
60

149
110

96
115

61"
45*

108*
80°

300*

645"
475"

1355
1000*

** Torque rating is maximum torque setting in both directions. Stall torque

144*
172*

400*

730"
540"

1355*

50Hz

0.08
0.11

0.15
0.2

0.31
0.42

0.36

0.75
1.0

125
i g

21
28

275
3.7

45
6.0

4.8
6.5

Nominal motort

0.16
0.21

0.24
0.32

0.67
0.9

14
1.5

22
3.0

37
5.0

4.8
6.5

7.5
10.0

13.0
17.4

Kw

60Hz

0.1
0.13

0.18
0.24

0.36
0.5

0.43
0.6

0.9
0.96

1.5

1.9
25

33
4.3

54
72

5.8
78

hp

0.18
025

0.29
0.38

0.7
11

43
5.4

58
7.8

9.0
12.0

15.6
21.0

will be 1.4 to 2.0 times this value depending on speed and voltage.

If maximum torque is required for more than 20% of valve travel refer t

Rotork.
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fif=% 6. HOPKINSONS A & &3/i{ THE R
Agenda Tuesday 15 " January:

Time Subject Lead

09:30 - 09:45 | Welcome and Health and Safety briefing I. Tough

09:45 - 10:30 | Nuclear Product Overview I. Tough

10:30 — 10:45 | Coffee Break -

10:45-11:15 | Case Study: Shin Ulchin & Baraka Severe | |. Tough
Service and Safety Related Control Valves

11:15-11:45 | Product Development Focus: MSIV I. Tough

11:45-12:45 | Lunch -

12:45 - 14:15 | Hopkinsons Product Training M. Sanderson

14:15 - 14:30 | Coffee Break -

14:30 — 16:00 | Blakeborough Product Training M. Charlton

16:00 Close -

Agenda Wednesday 16" January:

Time Subject Lead

09:30 - 10:30 | Weak Link Question Review K. Clayton

10:30 - 10:45 | Coffee Break -

10:45 - 11:45 | Weak Link Question Review K. Clayton

11:45-12:45 | Lunch -

12:45 - 14:30 | Shop floor tour l. Tough

14:30 Any other business / Close -

[i== 7. ASME I #is ~ 7r Sp el

EH {1/ Code

s

Classl | NB-3500

TR B s HEEAlAy ot - B RRE S NEEIE - TTAG
TR ~ BT R REJTETR ~ 55 EOK ~ HoAth R
FIZEEIAT ~ BT ~ 55 RE ST - DLEEA
BFEREGETHREN - HonE 2R

Class2 | NC-3500

TEZIH/ VRS Classl - EE RS HR/NEER ~ FEHTIE
FETEAIE AT o B EOKE Classl AH{EL -

Class3 | ND-3500

B il Class2 fH[E » fH/E Z KL Classl J%
Class2 {&15:%% -
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