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Donald F. Schnell -
Vica FPresicent

June ,10, 1987

J.S. Nuclear Regulateory Commission
ATTN: Document Control Desk .
Washington, D.C. 29535

Gentlemen: . TJLNRC-1523
DOCRET NUMBER 50-4832

CALLAWAY PLANT
SATEZTZ-RELATED MOTOR-OPERATED VALVE PROGRAM

References: 1) UJLNRC-1387 dated Octoker 17, 1586
2) C. E. Norelius letter to D. F. Schrell
dated February 19, 1987
3) GLNRC-1456 dated March 5, 1987
4) C. E. Morelius letter to D. F. Schnell
dated May 7, 1987

Reference 1 transmitteé the Union Zlectric response to Is=
Builetin 85-03 which documentad ‘the MOVATS safety~-related motor-
ogecated walve (MOV) oroc:am. Provided nerein as Enclosure 1, is
the Tnion Zlectri conse to the NRC staff questions as
transmiktted in zef e"enc° 4.

Enclostrs 2 Lo tihis letter is Lthe Union Electric MOV program
which is being resubmikted in a revised form to incorporate the
information found in Znclosure 1. Revision bars in the margin
annctate where changes to the program have teen mada

If vou neve any additional guestions, piease coniact us.

Very truly yours,

o e

Donald =.' Schnell
WEX/mat
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STATE OQOF MISSOURI
CITY OF ST. LOUIS )

Donald F. Schnell, of lawful age, being £first duly sworn
upon oath says that he is Vice President~Muclear and an officer of
Union Electric Company; that he has read the foregoing document and
knows the content thereoif; that he has executed the same for and on
behalf of said company with £ull power and authority to do so; and
that the facts therein stated are true and correct to the best of his

knowledge, information and belief.

By @(/@ﬁﬂ
nala r. cane

Vice ‘President
Nuclear

SUBSCRIBED and sworn to before me this Aﬂéz’day oEéé%;«A, , 1987

/é%bcé«LLA_%ég?zfaéééfi

BARBARA J. PFA
) HOTARY PUBLIC, STATZ QF MISSQUR!
MY COMMISSION EXPIRES APRIL 22, 1539
ST, LOUIS COUNTY
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Gerald Charnoff, =sq.

Shaw, Pittman, Potts & m:owbrldge
2300 ¥. Street, M.W.

Washington, D.C. 20037

Dr. J. Q. Cermak

CFA’ Inc.

4 Professional Drive (Suite 110)
Gaithersburg, MD 20879

W. L. Fornev

Division of Projects and

Resident Programs, Chief;, Section 1A
U.S. Nuclear Regulatory Commission
Region IIX

799 Roosevelt Road

Glen Ellyn, Illinois 60137

Bruce Little

Callaway Resident Office

U.5. Nuclear Regqulatory COmmlsszon
RRzL

Steedman, Missouri 65077

Tom Alexion (2)

Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Mail Stop 316

7920 Norfolk avenue

Bethesda, MD 20014

Manager, Zlectric Department
Missouri Public Service Commission
P.0. Box 360

Jefferson City, MO 65102

Richarxd J. Kiessel

Office of Nuclear Reactor Regulation
.U.S. Nuclear Regulatory Commission
7220 Norfolk Avenue

Bethesda, MD 20014 -
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Resvoonsa:

Question 2:
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Enclosure 1 co
ULNRC 1523

UNION ELECTRIC RESPONSE
TO NRC QUESTIONS CONCERNING
CALLAWAY PLANT SAFETY RELATED .
MOTOR_OPERATED VALVE PROGRAM

N

Referring to Enclosure | (Page 1) of the latest raspouse
of 3/05/87, nots that the following statement appears in the second
paragraph of the response to RAI Question 1:

"Due to the results of this (MOVATS') research, we have revised our
submittal to no longer require ore time delta-P testing in the open
direction.”

Referring to the response to RAL Question 6 on Page 5 of Enclosure
1, note that the MOVATS data base does not include globe valves
with orifice sizes less than 1.75 or greater than 2.0 inches.

We ncte that four 4-inch motor-~operated globe valves (8V-5,7,9,&L1)
are located in discharge lines of the AFW motor-driven pumps, aad
that two 1-1/2 inch motor-operated globe valves (HV-8813 & 8814B)

are located in miniflow lines leading from the HESI pumps to the

RWST.

LSS }
-

Will vepresentative samples of. these globe valves be delta=P tested
in the open direction?

The valve sizes, as listed in Quescion 1l above, tvefer to the
piping line sizes in which the valves are locatad. This differs
from the orifice size which 1is used for thrust calculacions. The
orifice sizes for che valves in question are as follows:

AL BV 5, 7, 9 & 11 - 2.00 inches
EM EV 8814 A&B ~ 1.875 inches
BN EV 8813 - 1.875 inches

Since these valves’ ovifice sizes are encompassed within the MOVATIS
data base, nao differencial pressure tascing is deemed necessary.’

Please rafer to Enclosure 2 (Page 3) of the latest response.

Completion of revision of proceduraes for Phase LI is scheduled Zor
July 1, 1987. This dace does not agree with the date of March 15,
1987 scheduled for Phase II on Page 6 of Enclosure 2.

The correct date for complecion of revision of procedures
for Phase II 1s July 1, 1987,
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Question 3:

Resvponse:

Question 4:

Responsa:

uestion 5:

Resvonsa:
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Enclosure 1 to:
ULNRC 1523

UNION ELECTRIC RESPONSE
TO NRC QUESTIONS CONCERNING
CALLAWAY PLANT SAFETY RELATED
MOTOR OPERATED VALVE PROGRAM

o

Please refer to hc:achmenc A (Page 2) of the latest response.
Justification 19 should replace Justification 1 for valves AL-BV-35,
7, 9, L1,

The correct justification for Mawx Operating Differential
Pressure is Justification #19.

Please refer to Attachment B8 (Item II-B, pages 3 and 4)

of the latest respomse. Where in the respounse are conditions and
precautions addressed for intentionally backseating a walve
electrically? .

The scatement regarding the intentional electrically
backseating of a motor-operated 'valve (MOV) will be deleted.
Presently, Callaway does not electrically backseat any valves which
are under the scope of this bulletin, nor is there any intent to
electrically backseat these valves in the future.

Several entries in Table 2 of Attachment B to the Unioz

. Electric submictal indicate that the actual closing force was

greater than the calculated closing force (Log #15, 91, 92, 105,
109, 110, 111). Each of these should be explained in detail since
the figures indicate that the formula used to predict closing force
may have been unconservative in chese cases.

The log numbers listed in Question 5 are associlated with
Westinghouse gate valves with disk-to-stem pins. As previously
stated in Enclosure 1 (Page 9) of the latest respounsa (ULNRC-1454,
daced 3-~5~87), the test resulcs indicate that che szandard MOTATS
equations do not, apply to double disk and parallel disk gata valves
or Westinghouse gate valves (with disk-te-stem pins) in che closed
direction. As discussed in Atzachment B (page 6) of the latest
submittal, a vepresentacive sample of valves which fall into this
category will undergo differential pressure cesting., This data
will be used to develop valve specific equatlons.







Question &:

Responsa:

Eanclosure 1 to
. .ULNRC 1523

UNION ELECTRIC RESPONSE
TO _NRC' QUESTIONS CONCERNING
CALLAWAY PLANT SAFETY RELATED
MOTOR OPERATED VALVE PROGRAM

w

At a meeting between WRC and Union Electric Co. om

february 19, 1987 che question of wmotor control center (MCC)
testing of the motor-operated valves was discussed at some lenyth.
The question of MCC cesting afcer "adjustment! of valve stem
packing was discussed and several alternatives were mentioned.
Union Electric's current proposal is to do stroke time testing per
ASME Sectifon XI after adjusting of packing and then to check valve
sten drag, as part of MCC tresting, during vefueling outages. As
pointed out by the staff, such testing may not detect
overtightening of packing during the interval between tests. Union
Electric has not discussed this issue in their submittal. Ore of
the Uuion Electric proposals made during the meeting was co limit
packing loads to some predetermined value and to declare the valve
inoperable 1f such a value were exceeded. However, the current
Union Elactric proposal .involves no positive verification that the
valve was left operable after packing loads are adjustad. The ASME
Section XI stroke timing test is considered inadequate based on
past experience. The Union Electric policy should be revised to
provide the needed assurance of valve operability after any
adjustment of valve stem packing ov, for that matter, arny
substancial maintenance or adjustment of the valve assembly.

Union Elactric's policy regarding valve operability

varification after minor maintemance (i.e. packing adjustment) will
be to raly on the Section XI Code tescing. Although Section II
stroke time testiag 1s not considered the optimum f£orm of
operabilicy verification following a packing adjustment, it is whac
is required by lOCFR Part 50 Saection 50.55a(g). Urnion Electric
feels that this possible deficiency should be addressed by going
thzough the appropriate ASME Code committees and review process to
revise the applicable code requirements. This will ensure that the
proper reviews of additiomal cost to the industry, additiomal

« safaty margin gained, etc., are performed.

-
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Enclosure 2 to
. ULNRC 1523

CALLAWAY PLANT

SAFET{~RELATED MOTOR OPERATED
VALVE ZROGRAM

The respouse to IZ Bulletin 85-03 is organized into four phases which correspond
to Actionm Items a, b, ¢, and d from Bulletin 85-03. These phases provide for:

I) didenciflcacicn of valves to be included and verification of design basis for
the operacion of each valve (Action ILtem a.); II) development of policies and
procedures fcr establishing correct switch settings (Action Item-b.); III) switch
adjustzent, demonscration that the settings defined in Phase II above have been
properly inplemented, and demonstration that the valves will function properly
under the maximem differential pressures expected onr the valves during boch normal
and abunormzl eveants within the design basis (Actiom Item c¢.); IV) preparation or
revision of procedures for periodic testing and inspectioms to ensure that correct
switch sectings are determined and maintained throughout the life of the plant
(Action Icem 4.).

Each pbase of the program and the overall program schedule are described in the
follcwing su=mazry.

Phase I - Tdentification of valves to be included aund verification of design
bas*s for che operation of each valve.

This phase of the program has been completed and the results have been
tracsaizzed to the Nuyclear Regulatory Commission (NRC) via ULNRC-130Q9, dated
May 14, 1386 (Reference 2). For completeness of the program, the iaformation
will be included here. ' .

The Union Zlectric response to Action Item a. 1s based ot methodology devel-
oped by che Westinghouse Cwmers Group (WOG) for member utilitias (see
WOG-86-~163, Westinghouse Owmers Group Safety-Relaced MOV Program Final
Report, daced April 7, 1986). This methodology is based on the SNUPPS design
for zhe high pressure injection system and auxiliary feedwater systam. The
£fluid swscems evaluation was used to determine the maximum operating differ-
ential pressure for all system operating mcdes and design basis avents. The
maxizum operating differencial pressure represents the maximum pressure
produciag capability of the system equipment for the system operating modes.

Attachment A, LE Bulletcin 85-03 Valve Information, provides a list of the
valves to be included and design information for operation of each valve.
The informacion consists of: . .

A) MOV as listed by Callaway valve number.

8) Brief description of valve function.
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D)

E)

Phase II -

Design E specificacion differential pressure for opening and closing
as spacified in the design equipment specificacion.

Maximum operating differencial pressure for ogpening and closing as
determinad by the fluid systems evaluation.

A brief justification statement for the maximum operating differen-
tial pressures.

Results of a review to decermine if Emergency Response Guidelines
{ZRGs) are consistent with the £luid systems operating assumptions.

Sevelopment of policies and procedures for establishing correct
switch setuings.

»

This phase of the program defines the technical basis for establishing torque
and lizic switch setpoints. The technical basis for many of the setpoint
poiicies to be used at Callaway have been obtained from MOVAIS Incorporated.
MOVATS ucilized test results from many plants to establish and juscity
several ailternate policies for torque, torque bypass, and limit swiceh
setpoinc adjustmencs., A description of the policies and technleal basis
which wers supplied by MOVAIS is included as Actachmenc B, Switch Adjustment
Policies and Justifications.

Listed belcw are the switches for which Union Electric determined that
secpoint policies were required for response to Bulletin 85-03. Also, lisged
are tihe jolicies wnich were not included in Acttachment B.

a)

3)

c)

D).

U]
~

123 ]
N

Close Torque Switch

Open Torgue Switch
- See Attachmenc B

Open Limit Switch
- See Attachment B

Close~to~Open Torque Bypass Limit Switch
- See Actachment B

Oven Indication Limit Switch

~ The policy to be utilized at Callaway for the open iadication limic
switch will be to have the open indication limic switch set at the
same point as the open limit switch. Each of the valves included
in the Bulletin has an open limic switch and will be set per B)
above.

~ See Attachment B

Closae Limit Switenh
~ See Attachment B

(2)
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G) Open-to~Close Torque Bypass Limit Switch
~ See Attachment B

H) Close Indication Limit Switch *

- The policy to be ucilized ac Callaway will be to have the close
indication limit switch set at che same point as the close limit

-, switch, 1if a close limit switch exists for che valve. If the.valve:
1s designed to close om torque, i.e. no close limit switch, the
close indicacion limitc swicch will be set within 3% of valve travel
from the fully closed position.

In no case will the close indication limit switch be set at the
same position as the close-to-open torque bypass limit switch.
This is possible for all the valves in the bulletin since they all
have four limit switch rotors instead of ounly two.

I) Countrol of Butterfly Valves
- See Attachment B

To accomplish Phase II of the program, first a review of the torque and limit
switch configuration of each valve will be performed. If this review indi-
cates that the current design cannot meet the switch setting policies stated
sbove, an evaluation of current valve operability will be pexrformed. For
this initial evaluation of operability, all switches which affect the satfe-
ty-related functicn of the valve will be assumed to be set properly, unless
two or more switches which both affect safaty-related functions, and are
required to be set at differenc places, are on the same rotor, i.e. are set
at the same position, For valves which fall into this category, che valves
will be daclared inoperable uncil an evaluacion verifying operability is
performed or the design can be modified to allow all switches affecting
safety-related functions to be sec per the above policiles.

When review of the design indicates switches vot affecting safety-related
functions, cannot be set properly, design modification packages will be
developed and the new design imnlomencad at the first available outage that
the valve can be worked.

Review of the design for each valve will be complete March 15, 1987.

Procedures for secting torque and limit switches are scheduled to be revised
in accordance with the above policies by July 1, 1987. This Iis to allow time
for the purchase of test equipment (which will be required to perform the
switch setrings as will be discussed in Phase III) and to allow time for
training of appropriate personunel. .

-

(3)







Phase III - Switch adjustmenc, demomstration that the settings defined in

Phase II above have been properly implemented, and demonstration
that the valves will function properly under the maximum differen-

* tial pressures expected on tha valves during both normal and abnor-
mal events within the design basis.

This phase of the program begins with the actual adjustment of the switches
using. che policies escablished in Phase II. To facilitace measurement of
such things as percent valve travel and thrust values of torque switch trip,
which are needed in secting the switches, and to facilitate testing to prove
operability, the MOVATS Signature Analysis Process will be utilized. To aid
in the evaluacion of our program and due Co the many advances in valve
signature analysis over the last few years, Atcachment C, Descripcion of
MOVATS' Signature Analysis Process, has been included. Additional informa-
tion regarding the operation and principles of MOVATS may be found in the
American Society of Mechanical Engineers paper 84-NE-16 "Early Diagnosis of
Motor Operated Valve Mechanical and Electrical Degradacioms', 12th Inter-Ram
Conference for the Electric Power Industry report encitled "Update on Field
Signacure Testing of Motor Operated Valve Mechanical and Electrical Degrada-
tions", or by contacting MOVATS Incorporated, 2999 Johnson Fe*ry Road,
Wariecna, Georgia, 30062, telephone 404-998-3550.

Utilizing the Control Switch Signature discussed in Attachmentc C, all the
limit switch setpoints discussed in Phase II can now be set and verified to
be within che correct percent of valve travel by indicatiom of actual switch
trip setpoint in milliseconds of valve travel.

Urilizing the Stem Thrust Signature and Control Switch Signature discussed in
Atcachment C, the actual thrust values obtained at the open and close torgue
switch trip can be measured. These values are then compared to the policies
specified in Phase II and adjusted appropriacely.

Therefore, to perform che switch adjustments and demomscrate that the set-
tings defined in Phase II have been properly implemented, MOVATIS Signature -
Analysis will be performed locally at the valve in conjuaction with switch
adjuscment. This inicial MOVATS Signature Analysis will consist of as found
stem thrust, motor load, and control switch signatures, stem thrust signature
calibracion, switch adjustments and as left stem thrust, wmotor load, and
coutrol switch signacures.

The final part of Phase IIT is to demonstrate that the valves will function
properly under the maximum differential pressures expected ou the valves
during botk normal and abnormal events wichin the design basis.

@ |
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Callaway will utilize a test method developed by MOVATS which verifies the
valves will function against differential pressure., This method breaks down.
the total thrust encountered during valve operation into two parts: thrusc
resulcing from differenclal pressure, and thrust resulting from the valve
icself (i.e, packing loads, frictiom, gear efficiency, etec.) The thrusc
resuleing from the valve itself is easily measured and quancified using the
MOVATIS chrust signature. Then 1if the thrust resulting from differencial
prassure alone could be calculated and added to the measured valve rumning
thrusc, and the total was less than the thrust value at ctorgque -swicech trip,
we could be assured that the valve would operate under maximum diffarential
pressure,

To perform this calculation, MOVATS has developed equatious for different
types of valves. Examples of these equations are shown in Attachment 3 under
II-A and II-Z. These equations have been verified by actual test data (showm
ou Table 2 of Attachment B) to bound cracking, seating, and unseating
thrusts. The calculated thrust values will be verified to be less than the
waximum allowable loading condition specified by the operator and valve
supplier. We do not feel that addicional differential pressure testing is
needed to verify these equations unless one of the following conditious
exist:

1) The industry data does not encompass the particular size of valve
being evaluated.

2) The valve is of a unique or unusual design, such that the data base
*  Zinformation would mot apply.

3) Sufficient industry full or partial pressure test data is not
available at the time of the plant test to validate the equation
being used for thrust calculations, Sufficient test data to validace
a given open or closed stem thrust equation Is assumed if at least
four (4) sets of pressure data exist for the same type and size of
valve or twenty (20) saets for the same type but various sizes.

As the valve degrades, the running thrust value (without differencial pras-
sure) will increase. As it increases, the total thrust value (after adding
thrust resulting from differential pressure) also lncreases. To ensure that
this total thrust does not get higher than the torque switch secting, we will
periodically monitor the running chrusc. To facilitate this monitoring,
MOVATS has developed a method of monitoring from the motor control center
(MCC) .

"™otor load” signatures will be obtained as described in Attachment C. Motor
load is a measura of motor mechanical oucput power, and changes in motor load
can .be related directly to changes in stem thrust. :

Motor load will be monitored during inicial MOVATS testing and a motor load
"ehrashold” value will be established to aid in determination of valve
operability.

(5)
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The motor load threshold value is determined by conservatively calculacing
the stem thrust required co overcome differencial pressure and measuring the
corresponding motor load value (see Attachment C for a more complece de-
scription of this process). The equations used for calculating the required
stem thrust have been validated by many in plant tests (see Attachment B,
Table 2).

Motor load values recordad during routine tasts will be compared to the
established threshold values. As long as the running motor load is less than

the threshold, the operator is capable of delivering enough additional cthrust -

to overcome the differential pressune condition. If the running motor load
increases to the threshold value, the valve will be declared inoperable umntil
repair and testing accivities are complete.

'Phase IV - Preparation or' revision of procesdures to ensure that correct switch

set:tings are determined and maintained throughout the life of the
plant.

As stated in the last paragraph of phase II, the procedures’ for setting
torque and limit switches in accordance witch Phase II policies are scheduled
to be prapared or revised by July 1, 1987.

In addition, prevertive maintenance procedures will be developed to periodi-
cally periorm testing to ensure the switch settings are being maintained and
that the valves are still capable of overcoming accident differencial pres—
sures to perform their functions. This periodic testing will consist of the
following: '

A) Motor load and coutrol switch signature traces.
Thig test verifies thz following:

- motor running load has not exceeded the previously determined
"Threshold" value.

- cycle time has noc changed by more than 0.5 seconds from previous
test.

- close-to~-open torque bypass limit switches are wichin original
criteria (time of actuation and comparison to valve unseacing).

- check for unusual geometry of moter power signature which could be
indicative of developing degradatiouns.

-~

~ check time difference between countactor drop—-out cime and control
switch actuation and compare to previous data.

- compare final closing power value to previous test, & change of
20% may warrant further evaluation.

(6)
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ATTACHMENT A
IE BULLETIN 85-03 VALVE INFORMATION

.vimsem i g

Miniflow

Maximum ERG
Design Operating Justification Confirmation
Callaway Plant (E-SPEC) AP AP for Max Of Operating
Valve Number . MOV Deacripcion Close Open Close Open Operating AP Assunptions
BN-HV~-8806 A&B Safety Injection 200 200 200 50 Open -~ 2 Yes
Pump Suction Cloge -1
from RWST
EM-HV-8923 A&B Safety Injection 200 200 200 50 Open —~ 2 Yes
Pump Suction Close -~ 3
from RWST
BN-LCV~112 D&E CVCS Pump Suction 200 200 200 50 Open - 4 Yes
from RWST Close -~ 4
BG-LCV-~112 B&C CVCS Pump Suction 100 200 100 100 Open -~ 5 Yes
from VCT Close - 5
EM~HV-882]1 AS&B ST Pump 1500 1500 1500 1500 Open - 15 Yes
Cross-Connect Close -~ 14
EM~1V-8835 ST Pump Discharge 0 2750 0 1500 Open = 7 Yes
Isolation Close - 6
BG-iIV-8105 CVCS Normal 2750 2750 2750 2750 Open ~ 8 Yes
BG-NHV-8106 Discharge Close - 8
Isolation
- EM-HV-8803 A&B BIT Inlet 0 2750 0 2750 Open ~ 9 Yes
Isolacion Close - 6 (See Table 1 Footnote 1)
EM-HV-8801 A&B BIT Outlet 0 2750 0 2750 Open - 9 Yes
. JIaolacion Close - 6 (See Table 1 Footnote 1)
BN-11V-8813 ST Pump Miniflow 2750 2750 1500 1500 Open - 11 Yes
EM-NV-8814 A&B Close - 10
BG-1IV-8110 CVCS Puwinp 2750 2750 2750 2750 Open - 13 Yes
BCG-HV~8111 Cloge - 12 o

- ER msams me mees %W
B « emes ¢ o







e ’ .

Callaway Plant

Valve Number . MOV Description

FC-1V-312 Mechanical Trip

and Throttle

AL-1IV-34, 35, 36 Suction from
CST - All Pumps

AL-}lV-30, 31,32,33 Suction from
Essential
Service Water
AL-IV-5, 7,9,11 Motor~-Driven
Pump Discharge

Flow Control

ATTACHMENT A

IE BULLETIN 85-03 VALVE INFORMATION

Design
(E-SPEC) AP

Close Open

1275 1275
150 150
200 200

1800 1800

Maximum
Operating
AP

Close Open

1220 1220

17 17

180 180

1645 1645

Justification
for Max
Operating AP

Pag

ERG
Confirmation
Of Operating

Assumptions

Open - 16
Close ~ 16

Open - 17
Close - 17

Open - 18
Close - 18

Open - 19
Close - 19

Yes

Yes

" Yes

Yes

!gg%gt 4 .
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Attachment A
Page 3 of 4

JUSTIFLICATIONS

This wvalve must be able to close to isclate the RWST from the discharge of
the RHR pumps during the recirculating mode of operation, as a precautiomnary
measure in the event of backleakage through check valve 8926A (or B). For
this scenario, the AP across 8806A (or B) could be as high as the RER pump

.discharge head ~200 psig.

This valve is normally open, and 1Is closed only for stroke cescing and/ox
pump isolation for maintenmance. The valve must be able to open against a
full RWST head of water. For Callaway, this is ~30 psig.

This valve must be capable of isolating (closing) one high head safety
injection pump, given a passive failure in that crain of ECCS. For this
scenario, the AP across 8923A, B could be as high as the RER pump discharge
head ~200 psig.

Same as 8806A, B (for both close and open), except these valves are in the
suction of the centrifugal charging pumps and not the high head safecy
injection pumps.

These valves must close on an "S" signal; the maximum AP across the valve is
defined by the volume control taunk at its design pressure (relief valve
setpoint) of 75 psig plus elevation head of the VCT above the valves. This
is estimated to be ~100 psig.

Valve is only closed when pump is not operating; no flow - no AP.

Pump testing on miniflow circuit, AP i3 decermined by the miniflow head of
high head safety injection pump ~L500 psig.

These valves must be able to isolata the RCS from the CVCS, with a maximum
possible AP of ~ the shutoff head of the centrifugal charging pumps.

Given a miniflow test of the centrifugal charging pumps, the BIT isolation
valves must be able to open with a 4P ~ equal to the charging pump shucofs
head.

Valves must close to isolate miniflow so that high pressure injedtion
switchover to recirculacion may proceed, In the worst case, the AP will be

" equal to the pump developed head on ainiflow ~1500 psig.

Similar ‘to 10, except valve must be able to open during aminiflow cesting of
the high head safety iojection pump.

Valves must close to ensure adequate high pressure injection flow (om "S"
signal) against miniflow AP ~2750 psig.

a

Similar to 12, except valve must be able to open during miniflow cesting.

Must be able to move to allow realignment to ECCS to recirculation mode, and
for ECCS train separation. Delta-P could be as high as 1500 psig ~ equal to
miniflow head of high head safety injection pump.
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.

Must be able to open to allow train separation during the recirculation phase
of ECCS -operation. Delta-P same as closing.

Lowest steam generator safety valve set pressure plus 3 percent accumulation.
Static elevation head of the condensate storage tank.,
Discharge head of the service water pumps at miniflow. .

Motor driven pump discharge pressure at aminiflow.

, FOOTNOTE TO TABLE 1

The ERG guidelines to terminate safetcy injection (isolate che BIT), and
return to normal charging are performed with che cencrifugal charging pumps
operating. Thils termination mechod reduces net RCS makeup in a controlled
maanner and maintains continuous reactor coolact pump seal injection. Since
the charging pumps are operacing, the BIT isolation valves must close against
a AP. This AP could be large for some S$SI termination scenarios (RCS could be
as low as 200 psi - AP could be as high as 2500 psi).
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ATTACHMENT B

Switch Adjustmenc Policies
and Justifications

This phase of the program dafines the technical basis for establishing torque
and limit switch setpoints. A given control switch may be set to a number of
possible posicions. The most appropriate setting will be selected and switch
setting procedures revised aftar a review of the valve function, operator and
valve design, and overall plant policies. The following are the satpoint methods
and technical justifications that will be considered for implementation during the
control circuit review process. In each case, the method to be used by Callaway
on most valves will be identified.

IXI-A Open Torgque Switches’

The open torque switch acts to alert planc personnel of mechanical problams
with the valve or operavor. The torque switch also provides some element of
protection if the open limit switch fails to open. Historical data has shown that':
open limit switch failures are extremely rare.

Typically, the open torque switch is set to actuate at a thrust value above
the calculated unseating load (inmcluding waximum design differential pressure
loads). During valve unseating, the initial load peak (cracking load) may be of a
high enough level to cause the torque switch to trip. Because of this peak, the
torque switch must be electrically bypassed during this phase of valve operation.

One acceptable approach (being evaluated by Callaway as a possible approach)
1s to eliminaca the open torque switcn from the control circuit. Trom a mainze-
nance poing of view, the "alerting"” function of the open torque switch trip is mot
necessary if valve/operazor condition is mounitored using some other means to
provide adequate indication of developiag mechanical degradacions (i.e., MOVAIS'
MCC System). ’

As an alternative (also being evaluated by Callaway), the open torque switch
will be wired into the control circuit and set to ctrip at a value greacer than the
load calculated for wvalve unseating. To establish the torque switch setpoint, the
opening thrust value for frll differential pressure couditions must be established
accuracely. The following is an example of the equations for the opening thrust.
The equacions-were develoved by MOVATS and validated using full and parcial
pressure testing data.






Solid and Flex-Wedge Gate Valves*®

Seat (Friction) Load (SL)=

We&ging Load (WL)=
N Scaling Constant (sc)=

Opening Thrust against Delta P=

. Standard Globe Valves

Seat Face (Friction) Load (SL)=

. e N
s wmun ¢ s meeen . 4 e rmAAsmIm A & T e 8 - bsim aw e
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TERUST CALCULATION EQUATIONS

0.3 x Delca P x Orifice Acrea
0.75 x Seat Face Load

L.3

SC (SL+WL)

Delta P x Orifice Area

lf Scaling Counstanc (sC)= 1.3

d‘! .

;E Opening Thrust against Delta P=  SC (SL)

aF: *NOTE: These equations are not usad 1f a careful review of valve drawings

idertifies unusual valve design features. ‘In parcicular, the
equations do not apply to double disk or parallel disk gace valves.

Unseating Thrust (Tu)= Runaing Load + Opening Thrust against Delta P

Runniag Load measured at point A on Figure 1.
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Afcer the unseating chrust (Tu) has bean determined, it will be compared to
the maximum allowable loading condition specified by the operator and valve .,
suppliers. Valves which have the calculaced unseating chrust (Tu) exceeding the
maximum will be evaluated on a case by case basis. Corrective action may include
such things as operator replacement, full pressure testing, lowering of the AP
requirement, or a vendcr aporoved extension of the operator rating.

After an acceptable unsz2ating thrust has been determined, che torque switch
secting will be adjuscted to some valve above (Tu). Typically, the minimum accept-
able value is 1.05 (Tu) afcer all expected instrumentation and equipmenc variacion
are taken into account. These variations are as follows:

Operator/Torque Switch - 107 (Thrust loads less than 4000 lbs)
Repeatability

) * = #5Z (Thrust loads greater than 4000 1bs)

MOVATS Instrumentation Accuracy
50K Load Cell 22% of load *0.47 linearicy
- 200K Load Cell 21.9Z of full scale
Nicolet Scope . » 20,27 of Voltage Range (1lOV)
TMD Linearity *0.6%Z of 10 Volt Scale

Combining these tolerances, torque switch trip points established as follows:
For stem thrust loads less tham 4,000 lbs,
Tu (1.05 + 0.15) = 1.20(Tu) minimum setpoinc sacting
For stem thrust loads greaater than 4,000 1bs,
Tu (1.05 + 0.10) = 1.15(Tu) winimum setpoint setting
In general, a target band of 1.20 - 1.30 Tu (loads less than 4,000 lbs) and
1.15 = 1.25 Tu (loads g-eater than 4,000 lbs) will be used to allow for field
setring of the switches (See Figure 4).
After the open torque switch has been set, the thrust at the actual trip
setpoint will be verified to be less than the maximum allowable loading conditiom

specified by the operator and wvalve suppliers,

iI-B Open Limic Switches

The open lizit.switch must be adjusted to prevent inadvertent backseating of
the valve, : .
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Typically, the open limit switch will be set at approximately 90%Z of stroke
from the close-to~open position, It is recognized that the amount of stem travel
after limit switch trip is influenced by the inertia of the MOV assembly, valve
design, and delay in motor contactor drop out after actuation of che open limic

~switch., Therefore, a specific setpolant for the open limit switch cannot be

established. Instead, the following process will be used:

The limic swicch will be set initially for 90-927 of the full open stroke.
The valve will then be cycled open and allowed to trip electrically. Planc
persounel will then place the operaror in manual and concinue to open the valve
using the handwheel. If the valve can be opened an additional. amount past the
trip and coast down position, the switch is set correctly. If the wvalve camnot be
opened past the coast down position, it can be assumed thaz che valve has hit the
backseat. 1In the unlikely event that the valve has inadvertently backseated, a
MOVATS sdgnature analysis test will be conducred and che stem loading and subse-
quent stem stress levels will be evaluated. Tne limit switch setting will then be
reduced in 27 increments and the valve will be cycled and checked uncil it is
verified that the disc 1is not coasting inco the backseac.

- II-C Close-co-Open Torgue Bypass Limit Switch

The close-to-open toxque bypass limit switch prevents torque switch actuation

) during the high loading condition normally experienced when the valve disc is

“"cracked" from its seat (Tc - see Figure 2)., From a operatiornal standpoint, many
switch settings are acceptable, depending on utility operating and maintenance
policies. Operator loading conditions during the opening cycle must be examined-

to understand technical justifications for each acceptable setting.

Figure (1) shows a typical stem thrust and control switch actuacion signature
for a valve going from the close-to-open position with zero differencial pressure
across the valve. Figure (2) is the same basic signature modified to show bypass
switch actuacion at 5-10Z of valve stroke (based on stem movemenc). Bistoricalliy,
it is believed that che 5-107 switch setting would encompass the inicial wvalve
unseating. After the valve began to pass fluid, the high loading counditiocans would
decrease rapidly. This theory was generally accepted even though full pressure
and flow data were not available to validate such an assumpction. '

Figure (3) depicts a thrust signature from the same valve shown in Fig-
ure (2). The changes in the signature characteristics result from differencial
pressure across the valve. Wich the typical bypass switch setting of 5-10% of
stroke, it is clear that the torque switch may not be bypassed during the fell
unseating process. However, Figure 3 demonstrates that cthe "cracking load" (Te)
occurs early enough in the open cycle that the 5-10% bypass encompasses thils
loading condition.

Data from tests with full and partial differential pressure conditions
(Table 1) indicates that the cracking load condition occurs ac less than :lX of
valve stroke for globe and gate valves, even though the loading condition during
unseating does not begin to decrease until as much as 1SZ of stroka.
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Based on analysis of test data, the following are acceptable sectings Eor the
close-co-open torque bypass limit switch. 4

1) Three (3) percent of total valve stroke as measured from cthe point of
. stam motion. The three percent value ensures that cracking has occurred
) at the time of switch actuation though unseating may noc be complece.
To use the three percent setting, the open torque switch must be set in
accordance with recommendations concained in Sectiom II-A,

2) 5-107 of stroke will provide some addicional margin for added stem loads
due to buildup of foreign maierials on the valve seat, etec. Bypass
swictch actuacion will occur during or at the complecion of valve unseat-
ing under differential pressure counditions.

3) The approach to generally be usaed by Callaway will be to use 20-25Z of
stroke to ensure that the entire unseacing is bypassed., The advantages
of this approach are the same as 1) and 2) above. In addition, the
valve will wmost likely perform its intended function even 1f the torque
switch 1s set improperly. If this option is selected, it should be
recognized that the closed light will illuminace when the valve is
20-257 open on operators equipped with two-rotor limit swictches.
Operationally, thils condition can be justified for many applicationms.
Of course, the 20-25Z setting will not affect position indicacing lights
if operators are equipped with four-rotor limit switches and the indi-
cating light limit switches are on different rotors than the .
close~to-open torque bypass 14nic switch (which will be the case at
Callaway). .

4)  90-98Z% of stroke will have the same advantages as l) through 3) above
and will preclude stoppage of valve travel if large mechanical loads are
encountered anytime during the opening stroke. 90 -~ 987% of stroke will
still provide back up for cthe open limit switch.

5) 100% Bypass - Wich chis opction, the open torque switch is wired com-
pletely out of the ovening circuit, thereby negating the need for the
bypass switch (see II-A, Open Torque Switches, for guidance on this
coudition).

IZ-D Qoen Indicacion Limit Swicch

See Phase II in body of this enclosura.

II-E Close Torque Switch

The closing toraue swicch ensures that sufficient loads are delivered to the
valve stem to provide leak tight closure of che valve. Although certain types of
valves and/or unusual closing requirements may dictate use of a limit switch for
valve closure, the corque switch is the most common method for control during the
closing streke,

As with the open torque switch, the closed torque switch setting must be
calculated accuracely. To establish the torque switch setpoint, the closing
chrust value for full differencial pressure conditions must be established
accuracely. The following is an example of the equations for the closing thrust,
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The equations were developed by MOVATS and validated using full and partial
pressure testing data. When the closing stem thrust (Tu) has been established,
the wmargins for operator, valve, and instrumentacion variations (previously
described) are applied to determine the ‘target closed torque switch setting.

The following 1is an example of the equations for closing thrusc.
THROUST CALCULATION EQUATIONS

Solid and Flex-wedge Gaté Valves#

Seat (F;iction) Load (SL)= 0.3 x Delta P x Orifice Area
Wedging Load (WL)= 0.75 x Seat Face Load

Piston Effect (PE)= Delta P x Stem Cross Sectlon, Area
Scaling Constans (8C)= 1.3

Closing Thrust against Delta P=  SC (SL+PE)

Standard Globe Valves

, Seat Face (Friction) Load (SL)= Delta P x Orifice Araa
Pistoun Effect - (PE)= Delta P x Stem Cross Section Area

Scaling Constant (SC)=‘ 1.3

Closing Thrust against Delta P=  SC (SL+PE)

*NOTE: These equations are not used Lf a careful review of valve drawings
identifies unusual valve design features. In particular, the
equations do not apply to Westinghouse gate valves with pinned
(hinged) disks.

As will be discussed in Phase III, the equarious will not be reliad upon if
sufficient industry full or partial pressure test data is not available at the
time of the plant test to validate the equation being used for thrust
calculations. The present MOVATS data base does not include sufficient test
resuits to validate MOVATS closing thrust equations for flex and solid wedge gates
or globe valves with orifice diameters less than 1.75 inches or greater than 2.0
inches. Therefore, the testing program at Callaway will include differential

.pressure testing in the closing direction on representative valves., Utillizing

this dacta specific ‘equations will be developed. The equations will be considered
accurate for a particular valve if pressure test data is provided by four wvalves

~ B
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of the same cype and size or twency (20) valves of the same type.

When closing a valve, the f£inal loading condition may be significantly higher
than the closed torque switch trip setpoinc. This difference is due to the e
inertia effects of the operator and valve assembly as well as variatioans in the
motor contract drop-out time. Closing a valve without flow and pressure will
result in the highest closure forces and the final forces must be evaluated
against the operator and valve manufacrurer'’s thrusc limits.

II-F Closed Limir Swicches

For valves that are controlled using a limitc switch during closure, the final
closure forces must be examined closely. These forces can vary widely depending
on inertia, contactor drop-out time and valve design. Signature analysis tech-
niques will be used to verify that the closure forces are acceptable when compared
with operator and valve manufacturer's limics. In the long range program, any
significant changes in coatactor drop-ouc time will be noted and the impact on
final stem loads will be monitorad and evaluated.

II-B Closed Indication Limit Switch

See Phase II in body of enclosure.

.11-G QOpen=-to~Close Toraue Bypass Limit Switches

Typically, the open~to-close torque bypass limit switch is of no operational
concern because large harmerblow loading conditious do not occur during the
initial phases of the closing cycle. For this reason, no specific requiremeats
are placed on this switch setting relative to the valve stroke. Unless some other
need is identified for positiomning of this switch, the position that results from
coast down of the mocor after open limit switch actuation will be acceptad.

II-I Control of Butterfly Valves

The guidelines for setting butterfly valve limit switches (and torque switch-
es, where applicable) will be basically the same as previously discussed for other
types of valves. There Iis one notable exceptiom.

Normally, butterfly valves do not employ torque bypass switches. Bypass
switches for the open torque switch will be counsidered when all of the followiag
conditious exist:

1) Normal operacing position of the valve is closed;

2) The safery position of the valve is open;

-
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e 3) The valve is in a sea water or water envirooment such that foreign

W3 material bulld-up is of concern;
\-“

o 4) The valve 1s not cycled frequently enough to ensure chat the foreign
e material build-up effects are negligible,

¥

Yy If all of che above conditions exist, then the open torque switch will be

. wired ouc of the control circuit or the close-to-open torque bypass .limit switch
T will be set for approximazely 98Z of stroke.

T
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" MOVATS DIFFSRENTIAL PRESSURE TEST DATA

Mt m - e

L0G TYPE OPER DELTA-. STEM ORIFICE CALC ACTUAL  CALC  ACTUAL  CRACK
NO. SIZE P DIA. AREA QPEN  OPEN  CLOSE  CLOSE  LOAD
| (PSIG)  (IN)  (SQ IN) _
.1 fW& 000 1050 1.000 3,438 6532 4489 4873 XD 3500
2 FYG a0 54- 1.887 13.250 5081 -+ 3455 3100 ND 2580
37 mie 00 420 1.625- 7.625 13089 11720 8612  ND 10174
5. -FWG 000 0 1.125  5.761 1773 1888 1145 1014 HD
§ FWG 000 100 1.125 5.761 1779 1100 1145 1062 _ ND
7 e - 1 650 2.000 8.000 22259 21250  153%6 ND ND
3 SWG 1 860  2.125 11.750 63645 41837 40333 ND ND
g . SW& 1 935 2.125 11.750 69195 .57702 43851 ND ND
10 SWG 0 g8s2 1.875  7.875 - 28322 20808 15242 ND ND
1 SHG 1 850  2.125 11.750 62505 45159 39864 ND ND
12 SWG 1 8s¢  2.125 11.750 62505 36476 39864  ND ND
13 SWG Ga g0  1.625  6.000 17367 8015  123%0 ND ND
14 SWG @ S0 1.625  6.000 17367 6100 12350 ND ND
16 FWG. 00 2400 1.125  2.000 5145 880 6042 ND 1255
17 FWG 1 300 . 2.000 17.000 46474 32800 27781 ND 32800
18 FWG o0 1050 1.500 5.761 18680 11257 12086 NO 11257
19 FUG Qg 760 1.500 5.761 12453 7344 g724 . O 7344
20 FWG 60 1050 1.500 5.761 18680 10733 13086 ND 10733
21 Fug 4 1075 2.500 14.500 121153 0541 76050  ND S04l
22 FWG 1 1050 1.s00 5.761 18680 15700 13086 NO 16200
23 FYG 1 754  1.500 S5.761 13342 11820 9347 ND 14560*
24 FWG 1 105 1.50 .5.761 18680 12953 13086 ND. 12583
25 FWG 1 1100 1.s00 5.761 19569 13096 13709 ND 13056
26 FuG o S0 1.s00 5.761 1011 9636 11216 ND 9636
27 &G @0 1050 1.500 5.761 18680 13584 13086 HD 13584
28 FWG 0 1275 1.500 " S5.761 22682 14143 15850 ND 14148
FWG -~ Flexible Wedge Gate Valves * Lag. No. 23 and 162 are the
SWG - Solid Wedge Gate Valves “same valve at different 4P's.
'ND - No Data Obtained This valve's aperation is
suspect due to conditions it
has tean operatad under.
TABLE 2
Shest 1 of 3
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"L06 TYPE OPER OELTA  STEM  ORIFICS CALC  ACTUAL  CALC  ACTUAL  CRACK
NG, Size °P DIA. AREA OPEY OPEN  CLOSE  CLOSE  LOAD
(PSIG)  (IN)  (SQ IN) .
29 FWG 0 100 1.5 10 . 5360, 4651 3293 ND 4651
3 FWG Q00 105 2.25  g8.021 3621 3002 2512 ND 3002
32 FWG 1. ‘2.0 8.125 - 12774 11379 8774 ND 11379
. 34 _ PG qdo 100 1.25 5.761 1778 1600 1176. ND ND -
43 FiG Q0 2180 . 1.125 2 4574 3630 5428 ND . 3630
70 FWG  0CO. 151 1.25 10 8094 5126 4865 4450 4817
162 PG 14 350 .5 5.761 6227  €d04n 4352 ND 10620 *
15~ WFa 1 160 1.375  7.625 4586 3000 3158 - 5836 3025
L9l v W Q0 2720 -1.125  2.62 10008 7247 §234 11237 6833
92. WFs Q0 2475 1.125° 2.682 10100 6888 931¢ 10264 6628
96 Wre 0CO 2700 1.125 2.82 9935 8396 9186 NO 7577
97 WFZ 00 2700 1.128 2.82° 9935 10607 9168 ND 9100
e WFs 00 2750  1.25 3.44 17444 5864 14355 10805 5540
89 WFa - Q0 2700  1.25 3.44 17127 4333 14094 €506 4257
"160 WFG GO 2630  1.25 3.44 16810 4571 13833 ND 5116
103 WFs Q0 2650 1.25 3.44 16810 7715 13833 11960 7715
104 WFs Q0 2625 1.25 3.44 16651 4230 13703 10587 4230
105~ WFS Q0 1500 1.25 3.44 9515 4859 7830 10165 4853
106 WS a0 150 1.25 '3.44 9515 7124 7830 7088 7124
109 . NFS QO 1470 1.28 3.83 11359 6339 8950 12585 8730
110 , WFS 00 1s00  1.25 3.83 117s5 6871 9133 14382 5699
111 7 Wfe a0 1475 1.25 3.44 9536 435¢ - 7700 7730 4350
35 @3 £ig  1470 1S 2.125 6777 3§23 10154 6941 b
a7 GL3 GO 1470 0.81 1.625 3963 2825 4948 1705 ND
40 GLS QO 1380 1.25 2.75 10424 9161  1257R 10550 <9030
50 GL3 Qo0 1956 0.938 2 - 7964 1800 &FIs ND - ND
51 G380 1450  0.875 2 §085 3060 7250 MO ND
83 GL8' 00 1360 1.25 2.75 1as01 12671 11417 ND
FWG - Flexible Wedge Gata Yalves * Log. No. 23 and 162 are the same
WFG - Westinghousa Gate Valves valve at dfiTerent aP's. This
. with pinned stem-to-disk TABLE 2 valve's operatijon is suspect due
GLB - Glabe valves to condjtions {t has bean operatad

Sheet 2 of 3
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OE%TA
(Ps1G)

STEX
DIA.
(IN)

ORIFICE
AREA
(sQ IN)

CALC
QPEN

ACTUAL
OPEN

o ]

"CALC:
CLosz

ACTUAL
CLosz

CRACK
LOAD

2725
2730
2560
2730
2710

93 GLS aa
94 68 Qo
-95 @3 . 00
100 63 00
102 63 00

GL8 -~ Globe valves

1.125
1.125
1.125
1.128
1.125

1.875

9781
9871
8189
9871
9723

1.875
1.875
1.875
1.875

TABLE 2
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60aCa
5420
5000
g6l
6184

13303

13425

12497
13425
13230

7845
8241
7380
€391
6636

60aQ

5420

sQ0Q
6120
6184
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ROCHESTER GAS AND ELECTRIC CORPORATION

GINNA STATION PORV BLOCK VALVE REPLACEMENT PROGRAM

ATTACHMENT C.6

A copy of Rotork Catalog Section 2, "Electric Motor Performance
Data for "A" Range Actuators and Rotork letter dated
April 27, 1989
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- Fotor

Performance requirements

The operating torque of the average
motorized valve essentially features the
following four points.

1 Torque at the open position is low, as
there is no differentiat pressure, and gland
friction force is the largest constituent,

2 The closing torque only begins to rise
substantially as throttling takes place when
the valve is about three quarters shut.

3 The closing force rises sharply with the
last few turns as the valve seats.

4 |f the valve has remained shut for long
periods, wedging, corrosion or the ‘flow’, of
soft seats may require a higher momentary
unseating force than was necessary 10 shut
the valve, As no continuous running is
possible on normal on/off duties, the motor
need only be 15 minute rated to cover
normal valve travel times of 1—5 minutes,
and this will also give a generous allowance
for inching on manual regulating duties.
‘The essential requirements of a motor to
meet these needs are:—

2 A high stalling torque in comparison with
that required to operate and seat the valve,
to be available at high speed for unseating
in combination with a lost motion
sammerblow effect, achieved by allowing

Catalog section 2
Publication number AE2/0 1
Date of issue 12/81

Electric motor
performance data for
‘A’ Range actuators .

this characteristic without too much

kinetic energy, i.e, the rotor should be long
and thin rather than short and fat, The

short time rating which enables more punch
to be packed into a smaller frame is therefore
also desirable for mechanical reasons.

Motor Performance Data

For any three.phase motor of any valve
actuator from any source there are only
three pieces of information which are
factual, because they can be measured.
They are locked rotor current, locked rotor
torque and stalling torque. The first only is
of any use t0 the customer, the others are
part of the actuator maker’s responsibility
in selecting the motor in the first place.
Quoting locked rotor current.only is not
very helpful for the selection of cables,
fuses and control gear, where data is required
on the ofdinary full loading running
condition of an ordinary motor drive, To
satisfy this requirement, an arbitrary basis
for presentation must be chosen.

The seating torque, for which the actuator
must be rated mechanically, is only required
for a very brief period; the time rating has
to relate to the average load of a valve which,
in our experience is about 33% of seating
torque, There are particular exceptions like

Torque

Pull-out {peak) torque at
60% + of motor speed

Rotork motor Speed/Torque characteristic

————

Torque at max torque switch
setting, 70% approx. of pull-out
torque.

0 Speed % syncronous

100

the motor to reach full speed before the
drive is taken up.

b A relatively high starting torque to
enable the valve to be inched when the
backlash is taken vp.

The graph shows the Rotork motor speed/
torque characteristic, designed to meet
these performance requirements. 1t provides
the highest possible stalling torque at high
speed while providing a starting torque
which is at least 80% of it. The torque available
10 seat the valve is shown as actuator rated
torque, and it can be seen that the stalling
torque gives a safety margin of up to 2:1
to ensure unseating, even if the voltage is
low. {The stalling and starting torques vary
approximately as the square of the voltage).
.

In order to prevent valve damage 1n the
event of incorrect wiring, particularly
reversed phase rotation when torque and
limit switches are rendered useless, itis
important that the motor should produce

Contactor energised
Starting of motor
Motor at full speed
Impact hammerblow

Normal load
Rated torque
Motor statled

regulating butterfly valves which may require
a very high opening torque during travel but
will be assisted in closing, and lubricated
plug valves which may need a higher
proportion of torque through travel, but as a
generalisation the 33% figure is quite
conservative. If this is then worked out
mechanically into horsepower and listed as
the nominal horsepower it will be found

that the locked rotor current is much higher
than that quoted for the equivalent
conventional motor of the same horsepower,
The virtue of the horsepower figure is
therefore only that it is independent of a
supply voltage.

Rotork Published Motor Currents

Rotork, therefore publishes the following
three currents for actuators at any specified
voltage.

1 Locked Rotor (starting)

Maximum current demanded, lasting for
three cycles only (see oscillogram} Guring
normal starting unless the motor is stalled.
Locked rotor current should be used for
sizing cables, to ensure that the voltage
drop does not exceed approx 15% during
starting.

2 Rated Torque (seating)®

Current corresponding 10 maximum seating
torque, which is also a brief duration at the
end of valve stroke. It should be used for
selection of fuses and thermal trips where
required. See page 8, .

3 Average Losd :
Corresponds to 33% of maximum seating
torque, and should be used for sizing motor
control gear. See page 8.

In addition, 3 nominal horsepower is listed
{independent of voltage). The figure gives
the equivalent size of a conventional motor
which would draw approximately the same
locked rotor and average load currents,

The following data is approximate and
applies to standard 15 minute rated class B
insulated motors for normal power supplies
as specified.

* Torque at maximum torque switch setting, -







——- 16A

- 30A
G 30AZ
40A

[}

. Catalog section 2 Performance summary
publication purrbe, AE20 limp) for electric actuators

Imperial units

. Date of 1ssue 12/81

Mechanical dats

Actuator Flange Maximum stem Thrust Limit switch Handwheal Dimension sheet
size rafarence diasmeter inches rating Ibf turns range* ratio number
Rising Non-fising Standatd Optional  Syncropak Synctoset
7A 1 1 2 5000 1510100 or  dwect —_— AE2/1.1  AE2/2.1
7AZ 1 1% 1 5000 12-5 t0 400 direct - AE2/1.1  AE2/21
7A8 1 - — 500 direct — . AE2/1.2  AE2/2.2
11A 1 1 2 5000 1510100 or  direct - AE2/1.1  AE2/21
11AZ 1 1% 1 * 5000 12:5 t0 400 direct —_ AE2/1.1  AE2/2.1
11AB 1 - - 500 direct - AE2/1.2  AE2/2.2
13A 1 1 ) 10000 1.5t0 100 ot direct direct AE21.1  AE2121
13A2 1 13 1 10000 12.5 t0 400 (enlarged AE2/1.1  AE2/21
18" diam)
14A 2 13 1% 15000 1510 100 or dwect 10:1 AE2/1.3 AE2/2.3
14AZ 2 2 13 16000 25 to0 800 direct 10:1 AE2/1.3 AE2/2.3
2 11 13 * 15000 1'51tc 100 or  direct 10:1 AE2/1.4 AE2/2.4
16AZ 2 2 13 15000 25 10 800 ditect 10:1 AE2/1.4 AE2/2.4
3 23 13 -~ 25000 210160 or direct 15:1 AE2/1.5 AE2/25
3 2% 2 25000 25 to 800 direct 16:1 AE2/1.5 AE2/25
5 23 2 50000 210 160 or direct 10:1 ot  AE2/1.6 AE2/26
40AZ 5 3 2% 50000 25 to 800 ditect 201 AE2/1.6 AE2/2.6
40AR 4 - 2 - direct AE2/1.7 AE2/2.7
70A 5 22 2% 50000 210 160 or 15:1 301 AE2/1.8 AE2/2.8
70AZ 5 33 2% 50000 33 to 1000 16:1 30:1 AE2/1.8 AE2/2.8
70AR 4 - 23 —_ 15:1 301 AE2/1.10 AE2/2.10
90A - 6 23 2% 75000 210 160 or 1611 4511 AE2/1.9 AE2/29
90AZ 6 31 2z - 75000 33 t0 1000 16:1 45:1 AE2/1-9 AE2/2'9
90AR 4 —_ 23 —_ 15:1 451 AE2/1.10 AE2/2.10
91AR 4 —_ 2% —_ 33 to 1000 156:1 30:1 AE2/1.11 AE2/2.11
95A 6 23 2% 100,000 2t0160or 15:1 45:1 AE2/1.12 AE2/2.12
95AZ 6 33 2% 100,000 3310 1000

* Actuators will be provided with the lower

. tumns range unless the turns required by the
valve are specified, in which case the higher
turns range will be provided for specified tumns
exceeding the following:

For 7A/11AVZ13A 39 turns
14A/16A 49 turns
30A/40A 99 turns
70A/90A 69 turns
91AR/95A 69 turns
Refer to Rotork for applications where valve

travel time exceeds 10 minutes or for turns
exceeding maximum listed.

Flange data

Reference Number UNC bolt PCD Outside
of bolts  size inches inches dia. inches

1 4 i 4 a3

2 4 % 5% 7%

3 4 3 6% 831

4 4 $ 10 113

5 8 ] 10 113

6 8 3 113 133}







m For 575V 60Hz 3ph power supply
Actuator rpm Rated® Motor  Approximats current amps Average load
size torque poles “ Locked Rated Average Nominal Nominal Power Efficiency
1bf ft rotor torque load hp 130 factor
7A,AZ & AB 2 25
29 25 4 7 9 4 13 1 .49 51
43 23
57 20
86 20 2 3.8 1.4 10 25 A9 .40 80
115 16 ‘
1A, AZ & AB 21 0
29 S0 4 3.7 1.2 1.0 .24 .18 .39 47
43 45
57 40
86 40 2. 5.1 1.75 1.4 .38 .29, 40 50
, 115 32
13A & AZ 29 80
43 80 4 5 26 145 5 .82 49 52
. - 57 70
14A & AZ 21 120
29 120 4 7 2.8 1.8 .6 .43 .45 67
43 100
57 80
86 80 2 10 3.0 2.1 1.1 8 .55 n
115 60
173 45
., 16A & AZ 21 225
29 225 4 14 4.8 3.0 1.2 9 .48 63
@ 43, 190
— 57 150
86 150 2 17 5.3 3.6 1.8 1.3 .54 70
115 110
173 80
3 30A & AZ 21 400
29 400 4 24 6.0 3.8 20 1.5 .56 YA
43 375
- 57 300
86 300 2 40 10.5 5.5 3.6 2.6 .68 72
115 240
173 190
40A,AZ & AR F3) 750
29 750 4 40 11.0 6.0 3.4 2.5 57 73
43 625
57 500
.- 86 500 2 59 18 7.5 5.9 4.4 .65 82
115 400
173 300
70A,AZ & AR 21 1100
29 1100 4 58 17 8 4.4 3.3 .56 74
43 950
57 750
86 750
115 550 2 80 21 13 7.8 53 6 75
173 475 ‘
230 400
90A,AZ& AR 21 1500
29 1500 4 70 21 12 7.2 5.4 57 79
43 1250
57 1000
86 1000
115 750 2 124 3 17.5 12 9.0 .65 81
173 640
230 540
91AR vV/3 1000
. 230 1000 2 166 67 21,6 21 15,6 .79 87
95A & AZ 29 2200 4 70 22 13 7.8 5.8 57 78
D WPorrmero o . e o







HKotork Sealed Valve Actuators Rotork Controls, Inc. teleph;ne (716) 3281550

19 Jet View Orive telex 6854116

Rochester cables Rotork Rochester

New York 14624 telefax 716-328-5848
your reference our reference date

April 27, 1989

Rochester Gas & Electric Corporation
89 East Avenue
Rochester NY 14649

Attention: Mr, Cong Pham

Subject: Rotork Motors

* Dear Mr. Pham:

Thank you for your interest-in our products. We discussed earlier your
requirement for rating our motors in foot pounds. We do not rate our motors
in foot pounds as we feel we sell a machine which provides a foot pound output.

We have come up with a small formula to try and obtain a rating for your

comparison purpose. We hope this is of some use to you. Please feel free
o corxtact us if you require more information.

eg

te din
ortheast Regional Sales Manager

PK/nar

Enc.
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16A size Actuator, 57 rpm:

Rated: 150 foot pounds
Motor Ratio: 60:1
Efficiency: 45%
Mechanical Advantage: 27

Motor Torque Foot Pounds = 150 4 27 = 5.5 foot pounds

. 30A size Actuator, 57 rpm:

Rated: 30 foot pounds
Motor Ratio: 60:1
Efficiency: 50%
Mechanical Advantage: 30

9 Motor Torque Foot Pounds = 300 + 30 = 10 foot pounds
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ROCHESTER GAS AND ELECTRIC CORPORATION

GINNA STATION PORV BLOCK VALVE REPLACEMENT PROGRAM

ATTACHMENT C.7

Limitorque Rating Sheet SMB/HMB Design, SEL-9, Sheet 1 of 2
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UMlTﬁUE

RATING SHEET

SMB/HMB DESIGN .

6

-

Pl

os ww %

HMB-00 HMB-D HHB-1 HMB-2 HMB-3 o
SMB-000 SMB-00 SMB-0 SMB-1 SMB-2 SHB-3
2 PC. NUT e
MAXIIUA STEM LK 1%~ 2%* 2%" 3%° 5
2 PC.NUT ‘ . : .
MAXIMUM BORE 14" 1%° 1%* P17 2%" Ay e
KEYWAY. l Ye"x ¥ 3%°x 14~ 15" x ¥e" 567 x Ko 3%7x 14* 1"x %" ’ :i
1 PC. NUT .
MAXMUM 1" 2* © 2% 314" 3%" 534" 1
1 PC. NUT } ’
MAXIMUM BORE 14" 1%~ 254" 2% 3y 4% .
- 3 ».
KEYWAY Va"x 18" Wx Re" % x A" 57 x 35" E NS 1%"x #4° .
RATIO RANGE AND 33.5-136 23.0- 109 26.4 - 150.R 27.2-1716 26.2-82.5 43.9.955 %
MAX. TORQUE RATING o0 # 50F 500'# 85(# 1800'# 4200°#
(Solt-.ocking) : 114-184 158.3 - 247 1S1.7- 234 848-150 | 98.6-132.8
190'# 340'# 625'# 1250'# - 3300°# %
* 153-2125 138.4- 186.4 3
950'# 2800 # ..
RATIO RANGE AND' . 12.5-30.6 9.7-22.0 11.2-26.1 11.6-25.6 10.6-25.5 11.1-37.3 ‘
MAX. TORQUE RATHSG 90 250°# 500'# 850'# 1800'# 4200'2
{Non-Locking) : .
SEATING THRUSY 8,000# 14,0007 24,000# 45,0004 70,0004 140,000#
MOTOR RANGE . 2'#/U 5% /U 7%°#/U 10#/U 15%/U 40#/U
(Max. Ratio For StaN) *e 59¥/68 715'#/U 10'¢ /U 15 /U 254)U 60'# /U
10'#/102 15'%/150 25'#/171 40'#/150 80'#/U
* 15#/65 « 25°¥/114 * 40'¥/106 60117 100'#/143
e 25'3 /44 "¢ 40'# /63 . 60'#/79 v 80'#/82 * 150#/118

NOTES: SMB-D0, 654 Loryse w greades suppiisd with 4.37:1 handukeel gear (alio
3603 279 raolecs say be asad for borgue saaking on aff ussls except adexs acled °)
* 3500 P8 aaotors sy be used fog pasitiam saated valves,
2 1300 RIU motor saly, for cidher turgud oF posibion soating.

1421 4
L0 INIWHOVLLY

Yinknilsd ratias.







e

ek n A S w8

AT S et .

%

At

rgX

e~ Ao st Sttrinrs it S RET T B

ROCHESTER GAS AND ELECTRIC CORPORATION

GINNA STATION PORV BLOCK VALVE REPLACEMENT PROGRAM

ATTACHMENT C.8

MOVATS, Inc. Engineering Repc;rt - E.R.1.0, "Differential Pressure
Thrust Calculation Methodology", Rev. 0, June 20, 1988






