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1.0 Basic Component Affected

Rotork NA1 type Electric Valve Actuators fitted with an Add-on-Pak 1 (AOP1) Assembly, manufactured
between 1978 (post 78 build) and October 2001, that have a safety function and are used for end of travel
indication. 1f used for mid travel indication, with the switches are set to trip in the range of 7.5% to 92.5%
of set travel, then the function of the AOP will not be affected. This range depends on the gear ratio within
the AOF1 and could increase to 3.7% to 96.3% as indicated in Attachment A.

The basic control of the Rotork NAI type actuator is through the torque switch and end of position
switches (three for the close direction and three for the open direction) that are present in the main switch
mechanism. This is described in Rotork publication AE1/4. The AOP] is an optional assembly, fitted with
either six or twelve switches, whose design is best suited for use in mid travel i.e. for indication and for
torque switch bypass.

Rotork NA4, NAS, NALE and NAES type Electric Valve Actuators are not affected.
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2.0 Nature of the Defect and Associated Safety Hazard

It has recently been identified that the moulded (PPS) components within the AOP1 assembly have a low
level of crystallinity and it cannot be confirmed that they are to the same specification as those originally
tested and qualified at Wyle in 1978 (refer test report 43979-1 Rev A).

The AOP] components have been supplied by the same sub-contractor for many years and record’s go
back to the mid 8§0’s. The sub-contractor does not anneal the components and the tool is not heated hence
the components have a low level of crystallinity. The WYLE test monitored the trip point of the AOPI
switches through out the qualification program and was reported to be acceptable. This would imply that
either that the AOP1 components tested were annealed or, more probable, that the thermal aging process
during the test program annealed the components. An annealing process was added to the AOPI
components in October 2001 to preclude recurrence of this condition.

Recent testing has revealed that moulded PPS AOP] components with a low level of crystallinity could
distort in extreme circumstances, causing the switches to reset or fail to operate. For the distortion to occur,
the following conditions must exist simultaneously:

I. The actuator is held in the fully open or closed condition and the AOP1 is set within zero and a
minimum of 3.5% of end of travel, maximum 7.5% of end of travel. This is dependent on the gear
ratio as detailed in Attachment A. '

2. The AOPI components reach temperatures above 80°C (176°F) and are maintained at this temperature
tfor more than 10 minutes.

Affect on Functionality
s Prior to reaching 80°C (176°F) and for a period of 10 minutes at this temperature, the AOP1 will
function correctly regardless of the valve position and the trip position of each switch.

e Ifthe AOPI switches are set to trip in mid travel and are in this state when exposed to 80°C (176°F)
for a period of 10 minutes or more, there is no effect on function. The PPS components may distort
but the trip point for the switches and the indication will not change.

Attachment 2 details typical scenarios and the corresponding affect this condition will have on AOPI
function.

3.0 Date of Discovery
April 15,2002

4.0 Number and Location of Components (Valve Actuators) Affected

NA4 and NAS type Electric Valve Actuators have a maximum ambient temperature rating of 70C (160F)
and are not affected.

NAT type Electric Valve Actuators have the same ambient temperature rating but can be subject to a loss of
coolant accident (LOCA} and are required to operate after this event. The condition reported will only
affect Valve Actuators in plant locations where
* the LOCA and Operational temperature specifications, as defined in the Design Basis Document
for each facility and location, exceed 80°C (176°F) and
* the AOPI fitted was manufactured between 1978 and October 2001 and
¢ the AOPI is exposed to the two conditions outlined in section 2.0.

Rotork Controls Inc. 10CFR21 Report June 10, 2002
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5.0 Corrective Action

This condition can be corrected without removing the actuator from service, or the AOP1 from the actuator,
by annealing “in situ’” as documented in Rotork procedure NEPOl. Alternatively the AOP! can be
removed from the actuator and annealed as a separate assembly as documented in Rotork Procedure
NEPO3. The effect on Qualified Life of the annealing process is documented in Rotork procedure ER244.

The documents referenced above are enclosed in the FedEx package sent June 10, 2002,

6.0 Recommended Actions

Each utility must assess whether there are any NA 1 actuators installed, fitted with an AOP1 manufactured
between 1978 and October 2001, with a safety function and used in the end of travel position, that could be
exposed to the two conditions described in section 2, and whether AOP1 malfunction would compromise
plant operation.

Please report the results of this assessment to Karen Black in writing who will contact you to establish the
rework schedule.

Rotork Controls Inc. 10CFR21 Report June 10, 2002



Attachment A

Ref. ER250
Issue 2
e o002 NUCLEAR NA1 AOP. % CHANGE IN SWITCH TRIP POSITION. Totoric
Actuator output tums range using ‘LOW limit switch ratio
Acluator US RATIO|Min Max Min Max Min Max Min Max Min Max Min Max Min Max Min Max Min Max Min Max Min Max Min Max
7NAT 10 16NAT 3.125 1.16 1.25 1.26 1.55 1.56 1.90 1.91 2.35 2.36 2.55 2.56 315 3.16 3.95] 3.96 4.75 4.85 5.20 5.25 6.40 6.45 8.00 8.10 9.60
Camshaft movement Degree 89.09] 96.00] 96.77] 119.04] 119.81] 145.92] 146.69} 180.48] 89.50f 96.70} 97.08] 119.46] 115.84} 149.80 150.18] 180.13] c0.82] 97.38] 96.31] 119.85} 120.78] 149.81] 151.68] 179.77
% Change 7.48) 6.94 6.88 5.59 5.56] 4.56 4.54 3.68 7.44 6.89 6.86 5.58 5.56 4.45 4.43 3.70 7.33 6.84 6.77 5.56 5.51 4.45 439 3.70
30NA1 to SONA1 5 1.88 2.00 2.01 2.50 2.5 3.00 3.01 3.75 3.81 4.10 4.11 5.10] 511 6.10 6.11 7.60 7.71 8.30] 8.35] 10.25] 10.26] 12.50] 12.51] 15.50
Camshaft movement Degree 90.24] 96.00] 96.48] 120.00} 120.48} 144.00f 144.48] 180.00] 90.30] 97.18] 97.42]| 120.88] 121.12] 144.58 144.82] 180,13} 90.24] 97.14] 97.73] 119.96] 120.08} 146.30] 146.41} 181.41
% Change 7.38 6.94 6.90 555 5.53] 4.63 4.61 3.70 7.38 6.85 6.64 5.51 5.50 4.61 4.60 3.70 7.38 6.86 6.81 5.55 5.55 4.55 4.55 3.67
Potentiometer Gear No. Teeth 26 32 40 48 26 32 40 48 26 32 40 48
Number of gear clusters 21337 0 2 4
Number os spacers 21336 5 4 3
Actuator output turns range using LOVY' hmit switch ratio
Actuator L/S RATIOMin Max Min Max Min Max Min Max Min Max Min Max Min Max Min Max _ JMin Max Min Max Min Max  JwMin Max
TNA1 to 16NAY 3.125 9.80] 10.50] 10.55( 13.00] 33.10] 16.00] 16.10] 19.50] 19.55; 21.00] 21.10] 26.00] 26.10}1 33.00 33.10] 40.00] 40.10f 423.00] 43.10] 53.00] 53.10] 66.00] 66.10| 80.00|
Camshaft movement Degree 90.621 97.09] 97.55] 120.21] 121.13] 147.95] 148.87] 180.31] 89.26] 95.80] 96.34] 118.72f 119.17] 150.68] 151.13] 182.64] 90.41] 96.95 97.18§ 119.50f 119.72] 148.81f 149.03} 180.37
% Change 7.5 6.86 6.83 5.54 550 4.50 447 3.69 7.46 6.95 6.91 5.61 5.59 4.42 4.41 3.65 7.37 6.87 6.85) 557 5.56 4.48 4.47 3.69
30NAT to SONAT 5l 15.66] 16.80] 16.85] 20.75] 20.80{ 26.00§ 26.10] 31.00] 31.60f 34.00] 34.10] 42.00f 42.10] 52.00] 52.10{ 63.00] 64.10 69.00] 69.10] 85.00] 85.10] 105.00} 105.10] 127.00
Camshatt movement Degree 89.93] 97.09] 97.38]119.92] 120.21} 150.26] 150.84] 179.16] 90.18] 97.03] 97.31] 119.86] 120.14] 148.39] 148.68 179.79) 90.33F 97.23] 97.37] 119.78] 119.92} 147.96} 148.10] 178.96
% Change 7.41 6.86 6.84 5.55 5.54 4.43 4.42 372 7.38 6.86 6.84 5.56 5.54 4.49 4.48 3.70 7.37 6.85 6.84 5.56 5.55 4.50 4.50 3.72
Potentiomeler (ear No. Teeth 26 32 40 48 26 32 40 48 26 32 40 48
Number of gear clusters 21337 6 8 10
Number of spacers 21338 2 1 4]

This sheet is based on NA1 gear selection chart 40064 issue 101.(POST 1978 NA1)
% Change ts derived assuming maximum deformation of the Ryton AOP1 cam resuiting in a 6.66 degree change in switch trip position.

Example - 7NA1 with 10 actuator output turns
3.125 : 1 'Low' limit switch ratio will use 6 gears (37/26 teeth) & 2 spacers.
% change in switch trip position 7.35% - 6.86%.
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Ref. ERZ2S0
Issue 2

Date 6/6102

NUCLEAR NA1 AOP. % CHANGE IN SWITCH TRIP POSITION.

rotoric

Actualor oulpia tums using MEDIUMZHIGH limit swich ratio
Actuator US RATIOMin Max M Max  JMin Max Min Max Min Max  fMwn Max JMin Max Nin Max  fhVin Max  jiin Max Vin Max Min Max
TNATITTNATY B333[ 308 333 335 24 13f Z.76] S5O07F 508 627 5.28] GBO| 6831 B840 B43] 1053 T056 12871 Y2931 13871 1300 17.07] 17.20] 21.33] 21. 2580
Camshatt movement Degree 89.00] 95.81] 96.77] 118.95} 119.81] 146.02] 146.60] 180.58] B9.45] 9671} 97.13} 119.46] 119.89} 149.76] 150.18] 180.19] 90.80] 97.40] 98.32] 119.88] 120.79] 149.79] 151.68) 179.78
% Change 7.48 6.94 6.88 5.60 5.56 4.56 4.54 3.69 7.45 6.89 6.86 5.57 5.56 4.45 4.43 3.70 7.33 6.84 6,77 5.56 5.51 4.45 4.39 3.70
14NATAENAT TS S37 S 00| B.05] 744 735 G| OGN TVUB TS LAl IS S IS TTIOON] U OT| ZO B0l 2I20] 2305 25.00| S0.72| SU.05| 38.40] 3B.88| 35.05
Camshaft movemen! Degree B89.12] 96,00} 96.80] 119.04] 119.84] 145.92] 146.72] 180.48] B9.51] 96.70] 97.10] 119.46] 119.85] 149.80] 150.19] 180.13] 90.82| 97.38] 98.31] 119.85} 120.78] 1439.81§ 151.68] 179.77
% Change 7471 6.%4] 6.88) 559 556] 4.56] 454] 369} 7.44] 689 6.86 S.SBI 5.56] 4.45] 4.43) 370F 7.33] 684 677] 556] 551] 4.45F 4.39] 3.70
JUNAT/AUNAT 20 .52 6.00 8.047 10.00) 10.041 12.00] 12.04] 15,00 5.24] 10.40] 16.44 ZOAOI 20.447 24401 24241 J0.AT] 3084 3T20F 3TZ0] 4T.007 4T.047 S0.00] S0.04] 62.00
Camshaft movement Degree 90.24] 96.00] 96.48] 120.00] 120.48] 144.00] 144.48] 180.00] 90.30] 97.18] 97.42] 120.88] 121.12] 144.58] 144.82] 180.13] 90.24] 87.14] 97.73] 119.96] 120.08] 146.30] 146.41] 181.41
% Change 7.38] 694] 690] 5.55] 553} 463] 461 3.70] 7.38] 685 684 551 5508 461} 4e60] 370 7.38] 6.88] 6.81 5.55] 5.55] 4.55) 4.55] 367
7TONATVIBONAT 251 940 10.00] T0.051 1Z.50F 12551 15.00) 15.05] 1B.75] 18.05] 2Z0.50] Z05S| 25.50] 25.55| 30.501 3055} 3JB. 00| 3B.55] 471507 41.75F 51.25F 51.30] ©2.50F 02,551 77.50
Camshaft movement Degree 90.24] 96.00] 96.48] 120.00] 120.48} 144.00] 144.48] 180.00] 90.30] 97.18] 97.42] 120.88§ 121.12] 144.58| 144.82] 180.13] 90.24] 97.14] 97.73] 119.96} 120.08} 146.30] 146.41] 181.41
% Change 7.38 6.94 6,90 5.55 5.53 463 4.61 a.70 7.38 6.85 6.84 5.51 5.50 4.61 4.60 3.70 7.38 6.86 6.81 5.55 5,55 4.55 4.55 3.67
Potentiometer Gear No. Teeth iy 32 40 48 P 3 40 48 25 32 40 48
Number of gear clusters 21337 0 2 4
Number os spacers 21338 5 4 3
Actuator output tums using MEDIUM7THIGH ima swilch ratio

Actuator S KATIOIMIn Max Wm Max M Max Min Max Min Max Min ax in Max Min Max Min Max |Min Max Min Max Min Max
TNATTINAT B.3I3) 2613 28.00] 2813 B E7f AU 4766] 2293 52.00| 52.13] S6.00] OF.26| ©U.33] GU.E0| BB.00] BB.26| JO6.EE) 106.93] 174.66] 114.03| 121.533 14155 1758 . 213,32
Camshalt movement Degree 90.61( 97.10] 97.55}] 120.22] 121.13] 147.93] 148.87] 180.32] 89.26] 95.89} 96.33] 118.71] 119.18] 150.68] 151.13] 182.64F 90.41] 96.95] 97.18] 119.50] 119.72] 148.80] 149.03] 180.37,
% Change 7.35] 6.86] 6.83] 5541 5501 4.50] 4.47] 369) 7.46] 695 6.91 561 559F 4.42) 441] 365) 7.37] 687 6.85] 557F 556|] 4.48] 4.47) 3.69
TANATABNATY o) 4/7.047 50.40) 50.b4] 620 o288 76,80} //7.207 93.60F GIBA} T0U.BUJ TOV.28] T24. 8D V.25.28] 15B.68] 150.88] 19200 152.48[ 206301 ZU6. 08| 254.40] Z54.88] 316,801 317.48( 384.00
Camshatt movement Degree 90.62F 97.09) 97.55¢ 120.21]1 121.13] 147.95] 148.87F 180.31] 89.26] 95.89] 96.34] 118.72f 119.17] 150.94] 151.13] 182.64] 90.41] 96.95] 97.18] 119.50f 119.72] 148.81] 149.03} 180.37
% Change 7.35) 6.86] 6.83] 5854 5500 450 447 369] 746} 6951 691) 5613 559 441 441 365] 73717 687} 685 557] 556] 448 447] 369
JONAT/GONAT 20 62.22| ©7.20] 57.40| B300] B30 TCI 00T I0S3T[ 124 00 728,20 196,00 736.40] 168.00] T68.40 208.00] 20030 Z57.00) ¥ob.40{ Z76.00] 270.40] 330.00] 330.30] 320.00] 420.401 508.00]
Camshaft movement Degree 89.931 97.09] 97.38] 119.92] 120.21] 150.26} 150.84] 179.16] 90.18] 97.03] 97.31] 119.86] 120.14] 148.39} 148.68] 179.79) 90.33] 97.23] 97.37] 119.78] 119,92} 147.96]} 148.10] 178.96
% Change 7.41] 6.86] 6.B4] 555F S5.54 4.43W 4421 3.72] 7.39] 6.86fF 6.84] 6556] 554] 4.49] 4.48] 370] 7.37] 6.85] 6,84 5568 5551 450] 450 272
7ONA1/90NA1 25] 77.80f B4.00f B84.25] 103.75] 104.00[ 130.00] 130.50] 155.00] 158.00] 170.00] 170.50} 210.00] 210.50} 260.00f 260.50] 315.00] 320.50( 345.00f 345.50] 425.00{ 425.50] 525.00f 525.50] 635.00)

a3 127 0] 13728} 137 28] 177.60) 172.26] 204,608 208.50( 224 408 225.00] 277.208 277.86] 343208 343 B8] 415 B0V 423.00] 455401 455.001 561.001 561.65] 653.00] 693.66] B38.20,
Camshaft movement Degree 89.931 97.09] 97.38] 119.92§ 120.21] 150.26] 150.84] 179.16§ 90.18f 97.03] 97.31] 119.86] 120.14] 148.39( 148.68] 179.79] 90.33] 97.23] . 97.37) 119.78] 119.92f 147.96] 148.10] 176.96
% Change 7.41] 6.86] 6.B4] 555§ S5.54f 443] 4421 3721 7.39] 6.86] 684] 556 554] 4.49] 4.48] 3700 7.37] 685] 684 556] 5551 450 4500 372
Polentiometer Gear No. Teeth 75 32 40 L 75 32 70 rt: kY] 30 Lt:}
Number of gear clusters 21337 [ 8 10
Number of spacers 21338 2 1 (o]

This sheet is based on NA1 gear selection chart 40064 tssue 101.(POST 1978 NA1)
% Change is derived assuming maximum deformation of the Ryton AOP 1 cam resulting in a 6.66 degree change in switch trip position.
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Ref. ER250
Issue 2
o 02 NUCLEAR NA1/NA1E AOP. % CHANGE IN SWITCH TRIP POSITION. rotorie
Actuator output tums range using LOW limit switch ratio
Actuator US RATIO [Min Max  [Min Max  fMin Max  [Min Max  |Min Max  Min Max  fMin Max  [Min Max  [Min Max  [Min Max [Min Max  [Min Max
TNAT 10 16NAT 3250 e 125 v26]  TE5] 156 1.90f 193] 2.35]° 2.36] 2.55] 2.56] 5.1 336] 3951 396[ 47s5f 485 520 D525 6.40] 6.45] B.00] 6.10] 9.60
Camshaft movement Degree 89.09] 96.00) 96.77] 119.04] 119.81} 145.92} 146.69] 180.48] 89.50] 96.70] 97.08} 119.46] 119.84] 149.80} 150.18] 180.13[ 90.82} 97.38] 98.31] 1190.85] 120.78} 149.81) 151.68[179.77
% Change 7.48 6.94 6.88 5.59 5.56 4.56 454 3.69 7.44 6.89 6.86 5.58 5.56 4.45 443 3.70 7.33 6.84 6.77 5.56 551 4450 439 370
30NA1 10 SONAT 5 1.88 2,00 2.01 2.50 2.5 3.00 3.01 375 3.81 4.10 4.11 5.10 511 6.10 6.11 7.60 7.1 8.30 8.35| 10.25] 10.26] 12.50§ 12.61| 1550
Camshafl movement Degree 90.24} 96.00] 96.48) 120.00] 120.48] 144.00] 144.48] 180.00] 90.30] 97.18] 97.42] 120.88] 121.12] 144.58] 144.82] 180.13] 90.24] 97.14] 97.73] 119.96] 120.08] 146.306] 146 41| 181.41
% Change 7.38 6.94 6.90 5.55 553 463 461 3.70 7.38 6.85] 6.84 5.59 5.50F 4.6% 4.60 3.70 7.38 6.86 6.81 5.55) 5.55 455] 455 367
Polentiometer Gear No. Teeth 26 32 40 48 26 32 40 48 26 32 40 48
Number of gear clusters 44190 0 1 3
Number os spacers 21338 5 4 3
Drive gear 44191 0 1 1
Actuator output tums range using 'LOW limit switch ratio
ACtuator TUSRATIOIMIn  [Max  [Min - [Max  [Min [Max  [Min_ [Mox [Min o [Max  JWn  [Max  JWn o Max Jn e TMax anTMax e Tvax T Thae T T
7NA1 to 16NA1 3.125 9.80| 10.50] 10.55] 13.00] 13.10] 16.00] 16.10] 19.50] 19.55[ 21.00] 21.10] 26.00] 26.10] 33.00] 33.10| 40.00§ 40.10] 43.00] 43.10] 53.00] 53.10] 66.00 €6.10| 80.00
Camshaft movement Degree 90.62} 97.09] 97.55{ 120.21] 121.13] 147.95{ 148.87| 180.31} 89.26] 95.89] 96.34] 118.72] 119.17] 150.68| 151.13] 182.64] 90.41] 96.95] 97.18] 119.50 119.72] 148.81] 149.03§ 180.37
% Change 7.35 6.8B6 6.83 5.54 5.50 4.50 4.47 3.69 7.46 6.95 6.91 5.61 5.59 442 4.41 3.65 737 6.87 6.85] 5.57 5.56 4.48 4.47 3.69
30NA1T to SONA1 5] 15.56] 16.80] 16.85| 20.75] 20.80| 26.00] 26.10] 31.00f 31.60[ 34.00] 34.10f{ 42.00] 42.10] 52.00] 52.10| 63.00] 64.10] 69.00f 69.10 85.00] 85.10] 105.00] 105.10] 127.00
Camshaft movernent Degree 89.93) 97.091] 97.38f 119.92] 120.21} 150.26{ 150.84] 179.16] 90.18] 97.03] 97.31] 119.86] 120.14] 148.39} 148.68] 179.79] 9033 §7.23§ 97.37} 119.78] 119.92§ 147.96] 148.10] 178.96
% Change 7.41 6.86 6.84 5.85 5.54 4.43 4,42 3.72 7.39 6.86 6.84 5.56 5.54 449 448 3.70 137 6.85 6.84 5.56 5.55 4.50 4.50 3.72
Potentiometer Gear No. Teetlh 26 32 40 48 26 32 40 48 26 32 40 48
Numbe: ot gear clusters 44190 5 7 9
Number of spacers 21338 2 1 0
Orive Gear 44191 1 1 1
This sheet is based on NA1 gear selection chart 40064 issue 2.
‘% Change is derived assuming maximum deformation of the Ryton AOP'1 cam resulling in & 6.66 degree change in switeh trip position.
Example - 7NA1T with 10 actuator output turns
3.125: 1 "Low limit switch ratio will use 6 gears (5 x 44190 + 1 x 44191) & 2 spacers.
% change in switch trip position 7.35% - 6.86%.
Rotork 10CFR21 Report June 10, 2002
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Ref. ER250
Issue 2

Date 6/6/02

NUCLEAR NA1/NA1E AOP. % CHANGE IN SWITCH TRIP POSITION.

rotork

Aclualor outpul tums using MEDIUM7HIGH' limit switch raho
Actuator US RATIO fMin Max Min Max  Min Max Min Max  fMin Max  JMin Max  JMin WMax  Jin Max  [Min Max Min Max in Max Min Ma»
ATTINAT g8.334 3.03 3.33 e Re !4 413 4.70 5.07 5.09 0.l7 .3 :3:00 .83 8.40 B3 T0.53] 10.56] 12.67] 12.53] 13.87 TX00] 17.071 17.20) 21.33f 21.60 2
Camshaft movement Degree 89.00] 95.91] 96.77[118.95]119.81] 146.02} 146.60] 180.58 89.45] 96.71f 97.13] 119.46] 119.89] 149.76 150.168] 180.19] 90.80] 97.40| 98.32] 119.88] 120.79 149.79§ 151.69] 17¢
% Change 748] 6.94] s688] s560] 556 4.58] 4.54] 369] 7.45] 6891 686 5571 556} 4.45) 4.43] 370] 7.33] 6.84) 677 5.56] 651} 4.45] 439 <
T4NAT/ToNAT T3] 5.57] G.00] &.05] 7.83) 743 o1 S.i/ T38| 11931 12.24F 12.29] 18,92} 15477 1a. 18071 22.80] . IS 7520 30.721 30.55| J38.401 JB.88| 4t
Camshaft movement Degree 89.12] 96.001 96.60] 119.04] 119.84] 145.92] 146./2f 180.48] 89.51] 96.70] 97.10} 119.46] 119.85 139,801 150.19] 180.13] 90.82] 97.38] 98.31] 119.85) 120.78] 149.81] 151.68 17¢
% Change 7471 694] e688] ssol s556] 4.56] 4.54] 369] 744) 683] 686y 5.58 556 4.45] 4.43) 370] 7.3 6.84| 677 556 551] 4.45] 439; ¢
SONAT/4UNAT 201 7.52] B0 T TS IO T2 00T 1203 15.00] 15.24] 16.40] 16.43] 20.40] 20.44] 24.40 X 10200 J0.B3| 99.20] 33.40| 41.00f 41.04) 0.0 50.04] &
Camshan movemant Degree 90221 oc.col 05.421 120.008 120,481 144.000 144.45% 180,001 ¢0.30¥ "97.181 97.421120.881 121.12 144.581 144821 180.13] 90.241 97.141 97,731 119.961 120.08] 146.30} 146.41 18
% Change 7.38) 6.94] 6.90] 5551 553] 4.63] 461 3701 7.38] 68s] 6.84) 551) 5501 4.61 460] 2370] 7.38) 6.86]| 6.89 555] 5551 4.55] 4.55{
JONAT/SONAT g2 TO 00 70051 TZ50f 1255 15.00] 15.05[ 1875 19.05) 20.50) 20.55) 25.50 ST IS0 055 IB.00| 3B.55| 41.501 21.75] 51.25] 51.30 52.50 CL.55] 7.
Camshaft movement Degree 90.24] 96.00] 96.48] 120.00] 120.48] 144.00| 144.48f 180.00] 90.30 97.18] 97.42f 120.88] 121.12] 144.58] 144.82] 180.13 90.24] 97.14] 97.73] 119.96] 120.081 146.30 146.41} 18
% Change 7.38] 694] 6.90] 555 5.53F 4.63] 461 370f 7.38f 6.85] 6.84] 5.51 5.50}] 4.6 460 23701 7.38] 6.86] 6.81 555] 5.55§ 4.55] 4.55¢
Poterometer Gear No. 1ech pi kpl 4} .t:4 i k¥ T 78 - 5% Tz Ly 18
Number of gear dusters 44190 0 1 3
Number os spacers 21338 s 4 3
Drive gear 44191 2] 1 1
Atuator oulput fums using MEDTORTHIGH hirit swich rabio
Actuator U5 RATIO [Min Max Min Max n Max Min Max Min Max Min Max Min Max Min Max Min Max Min Max Min Max Min Ma
AT INAT BITI] 2013 28.00] 28.13] 3R.67] JA.53] 4. Z 93] 52.00] oZ137 S6.UUf Sb. 9.33] 69.60| 88.00 BE 25| 105.651 105591 114.661 114.9]] 141.33 T47.59] 175.99) 175.25| 21
Camshaft movement Degree 90.61] 97.10] 97.65] 120.22] 121,13} 147.93] 148.87] 180.32} 89.26 9589} 96.33]118.71] 119.18] 150.68) 151.13]| 182.64] S0.41 96.95] 97.18] 119.50] 119.72] 148.80] 149.03] 18
% Change 7.35¢ 6.86] 683] 554 s.so0} 4508 4.47] 369f 7.48] 695) 6N 561 5591 4.42] 4.41 365 7.37] 6.87f 6.85 5.57] 5.56| 4.48f 4.47
TAINATToNAT TS 3750301 5083 62.40] 0Z.68] 76.80) 77.28| 3350] 33.541 100.801 101 B0 T25.28| 158.68] 158.68] 132.00] 192.48] 2U6. 0588 254.401 254 .88 J16.B0} 317.28] J&
Camshaft movement Degree 90.62] 97.09] 97.55[720.21| 121.13] 147.95] 14887 180.31] 89.26}f 95.89} 96.04] 118.72 179171 150.94] 151.13] 182.64] 90.41] 96.95] 97.18] 119.50] 119.72} 148.81 149.03 18
% Change 7351 6.86] 6.83] 554] 550] 450 4.47] 369] 7.46] 6951 6.91 561] 559] 4.41 441 365] 737} 6.87] 6.85 557 5.56] 448} 4.47
CNAT/A0NAT W e 23 57 01 57301 53001 B3.20( 103001 104.30| 123.00] 126.407 136.00] 136.40 TEN OO 60301 208,00 208.40] 252.00| 256.40] 276.00] 276.40] 340.00 330.40( 420.00] 420.40) 50
Camshaft movement Degree 59.93] 97.09] 97.38] 119.92] 120.21] 150.26] 150.84] 179.16] 90.18} 97.03] 97.31]119.86 130141 148.39f 146.68] 179.79] 90.33} 97.23] 97.37] 119.78] 119.92] 147.96] 148.10} 17
% Change 7.41 686| 6.84] s55] s554] a.43] 442] 372f 739] e6.86) 684] 556] 5.54 4.49 448 370} 7.37F 685) 684 556] 5.55] 4.50] 4.50
7ONA/90NA? 251 77.80] 84.00] 84.25[ 103.75] 104.00| 130.00} 130.50| 155.00 156.00] 170.00) 170.50] 210.00] 210.50] 260.00] 260.50 315.00 320.50 | 345.00 | 345.50| 425.00] 425.50] 525.00] 525.50 63
33 157701337281 137.28] 177.60] 172.26| 204.60] 208.50| 224.40] 22500 277.20] 277.86] 343.20 343,061 375.80] 423.001 455.40] 456.00] 561.00] 561.66[ 693.00] 633.66) 83
Camshaft movement Degree 85931 97.091 97381 119.92] 120.211 150.26] 150.84] 179.16] 90.18] 97.00} 97.31] 119.86} 120.14 146.29] 148.681 179.79] 90.03] 97.23§ 97.37] 119.78] 119.92] 147.96] 148.10] 17
% Change 7.41 c.86] 6.84] 5551 554] 443] 442] 372] 7.39] 686] 684f 556] 5.54 4.49 448] a70f 7.37] 6.85] 6.84 556] 5.55] 4.50] 4.50
olenbometer Gear No. Teelh 26 32 40 1] 2o gy 40 48 32 40 48
Number of gear dusters 44190 S 7 9
Number of spacers 21338 2 1 0
Drive Gear 44191 1 1 1

This sheet is based on NA1 gear selection chart 40064 issue 2.
% Change is derived assuming maximum deformation of the Ryton AOP1 cam resulting in a 6.66 degree change in switch trip position.
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Attachment B

POSSIBLE AFFECT ON FUNCTIONALITY

Before reaching 80°C (176°F)

After reachiné and being held at 80°C (176°F) for more than 10

minutes
Valve AOP1 switch trip Open/Close Action Affected on Function
Position position
CLOSE Mid Travel* Open On Limit No affect
OR
Open On Torque
OPEN Mid Travel* Close On Limit No affect
OR
Close On Torque
CLOSE End of Travel Open On Limit AOQP switches may reset or fail to
operate
OR
Open On Torque
OPEN End of Travel Close On Limat AOQP1] switches may reset or fail to

OR

Close On Torque

operate

* Mid Travel - within range of 7.5% to 92.5% of travel (worst case) dependent on the AOP gear ratio refer Attachment A
** End of Travel - within 3.7% to 7.5% of end of travel position dependent on the AOP gear ratio refer Attachment A
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06/10/2002 U.S. Nuclear Regulatory Commission Operations Center Event Report Page 1

General Information or Other (PAR) Event # 38975
Rep Org: ROTORK CONTROLS, INC Notification Date / Time: 06/10/2002 13:11 (EDT)
Supplier: ROTORK CONTROLS, INC Event Date / Time: 06/10/2002 (EDT)
Last Modification: 06/10/2002
Region: 1 Docket #:
City: ROCHESTER Agreement State: Yes
County: License #:
State: NY
NRC Notified by: KAREN BLACK Notifications: VERN HODGE NRR

HQ Ops Officer: RICH LAURA
Emergency Class: NON EMERGENCY
10 CFR Section:
21.21 UNSPECIFIED PARAGRAPH

PART 21 ON ROTORK NA1 ACTUATOR

The name of the manufacturer is Rotork Controls, Inc. The defective components the Rotork NA1 type electric
Valve Actuators fitted with an Add-on-Pak 1 (AOP1) Assembly which was manufactured between 1978 and
October 2001 and have a safety function used for end of travel indication. The problem is that moulded
components within the AOP1 assembly cannot be confirmed to the same specifications as those originally tested
and qualified at Wyle in 1978. No list of affected plants was available at this time.
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