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Integrated

Design Calculation Software ~ Test Analysis Software
MIDAS MIDASTEST

. ns for A 8 [=] B3} ZiMIDAS Maintenance for All Plants ALL ¥ALYES GL 96-05 o ] S
File Edits Tables References Tools Help File Tables Tools Help
[J06-Pv-11 =| [GATE 5B-3-150 @ [EFTEYE RN ~| GATE EEE
Design Rev: 1 Yerified by: NOT APPROVED on 12/21/06 20:22
Yalve T Operator T Fatar T Syztem T Dutput
FUMCTION OPEN LastEdit SIGMOFF Last Signoff PRINT
Parameter Ess Value | Reference | = - e Sl
Gate Walve Disc Type i Split Wedge 3 0310
“alve Yendor Y POWELL 3 Control Circuit Changes = | 105333003 _%J “; 1512{:]3 = |
Yalve Size ¥ 20 3 : )
“alve Seat Dismeter ¥ 182 g Pre-Test Information ﬁv 01./0807
Gate Yalve Wedge Halt-Angle ¥ 5 1 _I 1452 ﬁ@ H/A =)
Calculation hethod (close) WF 10 Limit Switch Settings = 10/29/03
Calculation Method (open) VF 10 _I 03:10
EFRI PPM Thrust (close) 0 10 . ~ | oi/t0 : H/A
EPRI PPM Thrust (open) 0 10 LR = | 0000 @ | S |
“alve Factar (close) ¥ 067 a2 N/A
“alve Factor (open) o 0E7 32 Trending = | 0158.1550 ‘@ | & |
Mon-Satety Related Valve Factar ¥ a 10 :
HELE Related Y alve Factor 4 1} g Add New Work Ord i
Gate “alve Condtion Load ¥ o g, XD L
Stuffing Box Load (close) v 11000 1 wﬂn[:;{gguzlgd;r Scle |-- Test Date | Test of Record
Stutfing B Load (open) ¥ 11000 1 = Ol EE
/L d
‘[ Revi [  RichEnos [ 1221062022 | MOTAPPROVED | 1221M62022
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e Calculate and store required thrust using
standard valve factor methodologies

e Calculate and store required torque using
EPRI Butterfly methodologies

e Calculate and store actuator capability at
degraded voltage for both AC and DC motors
using industry standard methodologies

Generate valve setup window

Import and store field test data
Compare field test data to setup window
Trend field test data

Calculate and store margins

Predict test frequency

Rev: 030405
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MOV Software History

YEAR Company Name Software Name
199§ Pilgrim TTCALC

1998 Millstone SMARTBOOK
2000 PECE MIDAS

2001 Entergy RiverBend RBSMOV
2002 PRL PPLMOQOV
2002 FENOC FEMOV

2003 Entergy Fitzpatrick JAFMOV
2004 Exelon MIDAS

2004 Seabrook FPLMOV
2005 Entergy North ENNMOV
2005 Entergy South ENSMOV

Rev: 030405
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MOV Software History

YEAR Company Name Software Name
2006 NMC NMCMQOV

2006 PGN MIDAS-PGN
2007 PSE&G MIDAS

2007 Dominion MIDAS-DOM
2007 Southern Company MIDAS-SNC
2008 APS MIDAS-APS
2010 Luminant MIDAS-CP

Rev: 030405
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The 10 leading US utilities operating nuclear plants in 2006

Company Name Installed Capacity Number of MIDAS
(MWe) Reactors
Exelon 17,709 17 YES
Entergy 10,189 Ll YES
Duke Energy 6,996 / NO
TVA 6,695 6 NO
Dominion 6028 7 MES
FEIy 5,915 8 YES
Southern Company By 71 6 YES
Progress Energy 4,323 5 YES
Constellation 4,074 5 NO
FENOC 3,888 4 YES

(Reference: AREVA In the United States, Dec 2007)

Rev: 030405
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Design Calculation Software

e Inputs (Valve, Operator,
Motor, System)

e Calculated Outputs

® Input References

e Special Methodologies

e Tools

e Margins

e Reports

e Documentation

Rev: 030405
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8 Midas Calculations for All Plants ALL YALYES =10l =]
Fil= Edits Tables References Tools Help
Valve [FunctionGT ~| [BATE [SME-0-25 | MEW TEST =5
Valve: T Operatar b cbar T Suster T Diutpt

Parameter Ess Value | Reference | =

walve Type 2 GATE 3

Gate Yalve Disc Tyvpe 2 Flexible Wedge 3

“Yalve Yendaor N WALWORTH 3

“Yalve Size N G 3

“Yalve Seat Diameter 4t 5. 685 g

Gate Yalve Wedge Half-Angle N 5 1

Calculation Method [close) WF 10

Calculation Method (open] WF 10

EFPRI PP Thrust (close) o 10

EPRI PP Thrust (opend 0 10

“Yalve Factor (close) N 06 32

“Yalve Factor (open) 5 NS 32

Non-Safety Related Yalve Factor 4t o6 10

HELB Related “alve Factor b 0E g

Gate Valve Condition Load NE 1000 M,

Stuffing Box Load (close] N 1250 1

Stuffing Box Load (openl 2 1250 1 ;I

I/ LI
~|

I Rewo | Dave Thrall | 3A70s09:44 [ WOT APPROVED | 3M7MO509:44 L
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- Operator

_8 Midas Calculations for All Plants ALL YALYES
File ! Edits Tables PReferences Tools Help

=

o] x|

[FunctionG T =] [GATE SME-0-25 | =
vave | iliperator Motor | Swstem | Output ]

Parameter Ess Value | Reference ﬂ

Actustor Manufacturer N LIMITORUE 3

Actuator Model/Type e ShB 3

Actuator Size HE o 3

Actuator Cwverall Gear Ratio B 59 .56 35

Actustor Wiorm Gear Set N 37 1

Spring Pack N 0s01-154 35

Spring Pack Curve Source e GEMERIC MJA,

Actuator Close Control Scheme S TORGUE 10

Cloze TG Switch Active Flag M, 10

Extended Close TG Switch Bypass Flag s, 10

Extended Actuator Thrust Multiplier HE 162 1

Extended Actuator Targue Multiplier Y 1.1 1

Limitorgue Application Factor b 04 1

ComED Efficiency Factar N 0.49s 1

Actuatar Order Mumber 2249771 380

Actuatar Serial Mumber L474529 3580

Actuatar Installation Date AL 380 ;]

/A |« |
ad |

| Revd | Dave Thrall | 37050944 [ MOT APPROVED | 3AT05 09:44

o
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Limitorque Actuator Tables
et Lookp e owROGD o
Actuator 5ize |5ME :”1 :] RPM 1300
0AR Worm Gear PE SE RE TH Rating | T Rating | Locking -t]
{2 42 341 14 05 05 45000 il True
ris 41 14 5 0.5 45000 il True
A2 50 341 14 5 05 45000 il True
fa.4 341 14 5 05 45000 il True
92.4 BE:1 0.315 0.45 .45 45000 sl True _J
97 81 BE:1 0315 0.45 .45 4R000 el True
1057 EE:1 0.315 0.45 045 AR000 =l True
1035 BE:1 0315 0.45 .45 45000 il True vl
[N )|
{242 31

0K | Current Selection et |
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_8 Midas Calculations for All Plants ALL YALYES =10 x|
* File Edits Tables References Tools Help
M OtO I [Function& T ~| [GATE |SME-0-25 N NEw TEST =
Cu rre nt LOSS Walve T Operatar Hutur T Syztem T Dutput ]
Torq ue LOSS Parameter Ess Value | Reference | «
Motor Methodaloogy 5 COMED a6
(LTU 93_03) Matar Woltage Type S A Rrs,
Motor Start Torgue bl 25 3
Motor Stall Torgue N 276 3
Motor Frame Size N a6 3
Rotor Materlal Motor Rated Speed N 1700 7
Motor Rated “Yoltage N 460 7
Motor Stall Y oltage he 460 7
Motor Targue Derste A 0232 1
Motor Current Loss s 0231 1
Motor Lock Rotor Amps N 253 33
hotor Full Load Amps 4 33
hotor Horsepower 16 33
hotor Curve hd1 450 3
hotor Manufacturer RELIAMCE 3
Motor Rotor hdasterial N M, 1
Uze Degraded “oltage for MR direction’? ¥ Mo 1 ll
iz -
~|
| Revo | Dave Thrall [ 3708 09:44 MOT APPROVED | 347008 0944 d@
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Motor Lookup Panel

Degraded Yoltage is CALCULATED from MCC

AC/DC——— Torque | Manufacturer Curve Origin Frame FLA LRA LRT HP MCL
e 5 RELIANCE M273 | COMED | 48 i 525 | 578 | 03 | 025 | | ¢ Limitorque
5 RELIAMCE k1653 COMED 5& 0.83 5 B.25 0.33 0218
8| ©DC 75 RELIANCE M2925 COMED B 23 113 | 1146 | 07 | 0224 | | ComED
— 10 RELIAMCE f41468 COMED s 2.3 11.9 11.46 0.7 0.269
Yoltage 15 RELI&MCE M1476 COMED ] 28 16 18.95 1 0237

25 RELIAMCE b 1480 COMED BF B.3
40 RELIAMCE fd1488 COMED s £S5 a8 51.25 26 0.211

S [0

25 RELIANCE M1480

Cument Selection Cancel |

Rev: 030405
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_B Midas Calculations for All Plants ALL ¥ALYES N 10| =
File Edits Tables References Tools Help
SySteI N [FanctionG 1 ~| [GATE [SME-0-25 N NEw TEST =
Walve T Operator fdotor T System T Cutput ]

Parameter Es= “alue | Reference .

Service Description Yo | CLEAMUP LOOP SO0 WAl S

Safety Function L BOTH M2,

Maxitmum D-P [close) L 1077 212

Maximum D-P [open] i 100 212

haximum MR D-F X S00 =

Maximum HELB D-F - 1077 o

Maximum Line Pressure (cloze) b 1066 22

Maximum Line Pressure (open] b 200 212

Maximum HELB Ling Pressure HE 1066 8

Thrust Measurement Error (2REdg) (close) S 009 1

Thrust Measurement Error [3%REdg) (open] M 0.09 1

Thrust Measurement Error [lbs) b S00 1

Torgue Measurement Error (26Rdg) (cloze) e 01 1

Torgue Measurement Error (2R (open] K 0.1 1

Torgue Meazurement Error [fi-lhs] b 11 1

Torgue Switch Repeatakilitsy b 0.05 1

Torgue Swyitch Setting Error Sy 0.02 S ;I

N/L [« |
[

| RevD | Dave Thrall [ 3nFos09:44 [ MWOT APPROVED | 34705 0944 ,ﬁ
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8 Midas Eall:ulal:mns for all Planl:s ALL YALYES . ) . - O] x|
. File Edits Tables References Tools Help
O Utp Uts [T - | [GATE SME-0-25 | %
i Walve Operator katar T Syztem T D utput )
v Shows Al

IA“ Parameters =l Ess | Value | Preference ﬂ
Qrifice Area 25441 Hidle
Stem Areas 1.23 Hide
Self-Locking Stem COF 014 Hide
Design Stem Eevolutions f Stroke hd 12 Hidle
Design Stem Revolutions f Year hd 12 Hicle:
Deszign Stem Speed (indmin) N 122 Hide
Kominal Stroke Time [close) N 2951 Hide
Mominal Stroke Time [open] hd 29.51 Hidle
finimum Cesign Stem Foot Diameter 0947 Hidle
Minimum Stem Diameter for Buckling 0633 Hicle:
De=ign Stem Dia £ Buckling Stem Dis 1.496 Hide
Maximum Stem Thread Plateau Time (sec) N 02357 Hide
Limitargue Alloweable Backlash Time [(zec) hd 0154 Hide
Design Stem Factor (close) b 001421 Hicle:
De=zign Stem Factor [open) b 001421 Hide
Deszign Stem Factor [Aszisting] (close) hd 000052 Hide
Design Stem Factor [Lssisting] (open) hd 0.00062 Hidle ;]

| CECO PER NCE PE 95-01514 ;I

|
| RevO [ Davve Thrall | SM 05 0944 [ MOT APPRONWED | 3M 705 09:44 -
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References

8 All References - O] x|

Find Sork  Exit

Index |Plant | Category |Ducumem = |Reu = |Date |Title ﬂ
zeneric Letter 96-05 Motor-Opersted Valve
E - e ER-AA-02 1008 Mairtensnce and Testing Guidelines
T 3 Edit Reference # 1 KL erence spoc)
3 |ALL P, _RL
Flant Categary )
4 |ALL P, TES Manual
PTH | [N/ =
2 |ALL M,
B |ALL PiA, Docurnent # Rev # Date
TolALL N [EF-44-302-100 | | | | | 1
g |ALL P, Til jlculation Software
itle
9 |ALL P4, - y ; nrcjue hethodalo
Genenc Letter 96-05 Motor-0perated Walve Maintenance and Testing ﬂ 3 2
10 [ALL M, Guidelines F
11 |ALL P, ﬂ on Report
12 |ALL M,
Ok | Lancel | ttem Motor Operated YWalve
13 |ALL P, ER-AA-U2-TH Thru=t and Torgue and =et-Up Window
Determination Methodalogy

Exelon TEREM for Quarter Turn Butterfly YWalve
14 1ALL M8, ER-&48-302-1002 =izing and Set-up Windowe Determination ﬂ

Edit Add
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Special Methodologies

e BWROG DC Motor Torque and Stroke Time
Methodology (MPR-2093)

e EPRI Butterfly Required Torque Methodology (EPRI
TR-106563-V2, TR-103224, TR-1013463)

e EPRI Gate Valve Unwedging Methodology (EPRI TR-
103237)

e JOG Valve Factor Methodology (MPR-2524, Rev A)
e Pressure Locking Methodology (WOG-PRESLOK)

e ComED AC Motor Torque Methodology (White Paper
WP-125)

e ComED AC Motor Voltage Drop Methodology (NED-M-
MSD-135 and 136)

e Limitorque AC Motor Torque Methodology

e AC Motor Voltage Drop using Voltage Divider
Methodology

Rev: 030405
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BWROG DC Methodology Table

_ (O] x|

8 BWROG DC Methodology for BWROG-01 _
Frint  Exit
General Information T Walve Information T Detailed Results )
= Parameters CLOSE OPEN
ﬁ Yalve Type
i G ate “Yalve Dizc Type Flexible Wedge ~
. Load Profile Method Uze Default :}
Flowe Type IHIuwduwn _"'_'ji Blowdown _"'_'j
E B lowdowwn Fluid ;Steam 3} Steam j
H
LR ze FALC for pozition controlled strokes? - Yes e Mo
CLOSE OPEMNM
Calculated Yalues SAFETY SAFETY
D egraded Yoltage at kMaotar DT
Instantaneous Actuator Torgue [ft-lbs]
FALC: Functional Actuator Capability [ft-bs]
Fredicted Stroke Time [sec)

Rev: 030405
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BUWWROG/DC METHD DO LOG Y RESULTS

BWROG-01 V&Y - Rew. 2

METHODOLOGY VERIFCATION PROEBELERMS, Uit B W ROG-01
BW R O G D C AC/DC MOTOROFERATED VALVE TYPE
PEERLESS 00 fbs, Cane = K114
i s Cpan
W y GATE GATE
M eth O d O I O Gate vake DEc Ty Feibk Wedgg Feilk Wecke
Loadl proflie methl Uze Detanft Uze Detan it
Flow typs B bowelow i Bhwclowi
R FIKL & bckwh o uk SEam Skam
e p O rt kaive and Acn@oor hf om a0on
Stem cdlameeratstem ot Do (e 2125 2125
Stem dlane® ratpack g, 0 ke 2125 2125
wvabe mean eat dlame®r, 0o ckes) 8713 813
Wabe Seat g haerdiameter, 0 (hches) 1] 1]
Gak Vake seat rig hiwerzarace DR, D inche s 873 513
Gak Vake kolation-towe dghg rave |, X {2 et g1 01
Packlng bad, F. @333 L H3l
Feguired thinst (ucindlvg watke rlverta), Foole) e ] 153916
Fecpulred thinstone o wak e, F o (03 1000 1]
Aot ator averall ratk, D4R 7242 T2.42
Roorgearsetratb, MGER (I o7
Actaior aed DEe, 850 &0
Stem tactor, SF D ooz opz
Cwrianig sem oL SF ML 0.006H oooE i
vokage at MCT, Vo gl 268 265
Cak riEace, B ohmE 0.003 a3
Themalowrkcad B Btance, B o ooiE2 o.ofgz
Mom bal woltage W doles 250 230
Mot Type : PEERLESS, Came= 11114 G0 11y, 250 VDT G0, 230 VDT
vake stem ka3l kal (iches) 05 05
Prlatetickacy, O o4 o4
Fuw etickigy, O 03 03
Hom b al mator speed dpmy, a 1900 1900
Dos i Sess Cotdions
Die e talpress e, OF s b o o
Wale press e atnllope s, Py pekp w27 B
Fbw rate, & pm) o 1]
FRE ks, ¥ (ks At o o
Amberttemperatie () EA 3z
Length ot aps eam php g, L pipe diam e €15 10000 1080
Adetbyal Stk e Tie Seconds) a o
PattialStoke Perczitag ! !
Calcwia B Valuas
pitanbeeons Actiatr Torgre s 1T 1Ted1
Fuacticnal dctaator Capab ity M- 1312 13733
Prodrered SToke TIm e (S eeonds): .11 | Bxr
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EPRI Butterfly Methodology Table*

8 EPRI Butterfly Methodology for EPRI-BF-03 e II:Ii_Ej
Print Exikt
General Information T OF Information T Dretailed Resultz 1
Walve T System T Cosfficients 1
Parameter Yalue Heference
Fiping System Media !W -ri M A,
Media / Fluid Denszity [lbeAT3] 0.075 | M A,
D owvenztream Fluid Level [clozed] M/ A _:ﬂ M A,
Ip=stream Length ta Elbow [dia's] 5.0 | M A
Stem In-FPlane with Llpztream Elbow i Yes = Mo I A,
Walve Clozing iz Flow Szzizted . res f= Mo M A,
Ignore Choked Flow " “Yes f* Mo M A,
lgrore [-] Hydrodynamic Torque i Yes £ Mo I A,
Hydrodyhamic Torque Factor Far 1.20 | I A,
comprezzible flowvs
Calculated ¥alues oAl WE EACTUATOR
Tatal Lnzeating T orque 41045
Total Seating Torgue 4112
Tatal Dynamic Opening T orgue 1214.9
Tatal Dynamic Clozing Torque 168292
R equired Opening T aorgue 41045
R equired Closing T aorque 168292

Rev: 030405
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EFFI BUTTEREFLY METHODOLCGEY RESULTS EPEI-EF) 1 V&V -Fa v 1
E P R | METHODOLOE v WERIFICATION PROBLEMS, Uniti EFFRFEF-) 1
General Rformaion ||'IE|.|t"."ﬁ|l|B Fe Tare nce
Butte rfl valw nbrmaton
y vake Dke Corgraton | Zymme iz | [
Vake DEC Shatt Locaton [ ET | [T
M eth Od O I Ogy vake Dkc 8= ct Rat Ak 022 [ri:
Vake ZzatDlame ' ru El W
Vake Stem Orktatin WERTIZAL 2]
R e p O rt vake Stem Dameter 3AE [
Pack kg Torpee 5 b 1] M)
Pack kg Towre O g 350 [HE]
Gysem Infrmation
Plplvg System Medh e T HE]
Media 7 Flukl De as by ez 05 [ ] M
DownstRan FIvkl Lewel £loseh Ein [ty [z
Upsteam Length © ELow (s 5 15
SEm P lare with Upsteam Ebow [} [hi5]
Wake Sk g kb Flow A5 ke YES [
keore Choked Flow M L
kjnare & Hydrshynam ke Toepe H [HE
Cos e 18 0t Informa Hon
Bearlg Coemc B atoT Fricton a1z i)
Hib Torpe Coetfick it (eba/ln 12 HiA]
Precsn g WclependentSe at TG Coe T (-1 2) 12 ]
Pressne DependentZeat T Coet (-Lsihd) i ]
ExcIncle DSE fom Requlemert based o N [T
Dlagwostc Tegt@OP L K Control Guk
Excncle Seathg Torpme fom Regulemert o | N | | [T |
Ok
Calculated Walues fyALVE ACTUATOR
Total Uase athg Tore , #bs 24307 13504
Total Seathdg Toree , #hs 24307 13504
Total Dyham ke Urseatng Torue, ts R EEE
Total Dyham k: S athe) Torp e, s ST ]
Feon ked O pen g Torpe, ks 28536 15553
Feou bed Chos Ing Tore , B-hs T [ET
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-' JOG Valve Factor Methodology Table

_8 J0G PY Methodology for JOG-PY-01 . %]

I Print  Exit
| J0G CAl Current PYT Calculated PYT
Clazz  Rating Walve Family Schedule Risk [nteryal b ax Intersal Margin
Bl " fouese fL L5 < MW
[yearz) i [vearz)
aafety Function: CLOSE Close Control: TORQUE

Gate Yalve Info I Hualifying Basiz T Resultz/E valuation T Clazz D Details T Feedback

Parameter Yalue Reference
Disk Style [ Flexible Wedge [single piece disk i W&,
Disk-to-Seat Material 5=3 |13 Cr stainless steel - Stellite v N/A
Dizk-to-Body Guide Materill  G=2 | Stellite - carbon steel R NeA
Fluid Type F=3 Water >120°F ;l M
Subject to DP Stroking M/A - Static DBF ;i M A,
Wedge half-angle [degrees) B ;l 1
Required Thiust Basis PPM ll M A

Rev: 030405
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JOG RO EVALUATEIN REPORT JOGPYO1 WEY -Rey, 2

METHGDOLOGY VERIFLATION PROELEMS, it 1 JOG P01
J O G ACMOTOR O PERATED GATE VALVE
JOG Results Evaluation

Valve Factor Gen | B B

h d I Threst C aleulation Wethod EFRI EFRI
M@t O O Ogy Wahe F actor ([ esign Inpuf) 075 0.67
W ahe F actor (Effective) 7% .63

=
]
h
[}
[m]
o

Report Wahee F actor based on COF Threzhald

Wahee F actor Effective + Alomance
Wahie F actor C ap abiliby

COF based on Effective Wake Factor
COF based on Effective WF + Allmuance
COF based anVahe Factor Capability

=
—
-1
|D
-

-
u:n|'
=

[ e I

= |
-
-
o

=
-
k2
=
—
=

4
o
ke

|D|

COF Threshald o7
JOd CAl R ating 1]
J0G Class A
Wahwe F amiby HiA
PWT Margin (%) 927
Rizk Rarking L
bz PWT Intereal (years) 10

Implemerntation f Evaluation Detaik

Rev: 030405
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AC Voltage Drop Methodology Table

8 ALC ¥oltage Drop Calculation for COMED-0O3 x|
FPrimt Exik
VYoltage Drop Methodology e
| RELIAMCE 25 ft-lb= | 1700 BFPRM | 4600, [k417 480] |
Eedle § el Cable Beziztance Cable Reactance TOL Resistance
" Calculate
0.361 | [ smaEEs | [ EEhaEs |
 lnput
B x_:_.:::;?:ull::;;;der "T:'_Dwer_F_éctDr _I_?él;a_l:i-ntnr .'E':I'I'll:iﬁ I:urrE:nt-T_DSS
(5TD) 0830 2510 0. 231000
CLOSE OFPEN
SAFETY HOM-SAFETY
Srnbient T emperature 760 ¥E.0 [FC]
Temperature Rize ["C]
wWaltage at HMCC 427 2 427 2 Molt=]
kM aotor Impedance [ohrm=]
Motor Reziztance [ohrz]
kM otor Reactance [ohmi=]
T otal Beactance [ohmi=]
T otal Beziztance [ohmi=]

Yoltage at Motor 409_2 409 2 M olts]
wWwaltage R atio o_g896 0o_g896

Rev: 030405
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AC WO LTAGE DROP CALTULATIGN COMEDD3 WEY - Ren. |

COMEDHDE (WA
AC MOTXROPERATED GLYG03 GATE WALVE
FEELIANCEZS Tk |, ITOORPRM, Cene = RS0

VO Itag e Cable Reslehnce Ak #1108 AWGY  aTabk #20 N AINGY Tabk #3000 NGB AWNG)

Foank = Cabke R 1003 " (Tabk Ly " 2305 +Cab BT S (2305 + CabkTIRET ) +
CCAbkRZ SA0000 T (Cab kL) (2305 + CAbETZ ) S {Z3LS +CabETIRED +

CoabBRI 1000 T CTADRLZY T 23S 4+ CabkTI 0 S (2L + A B TIRET)
rop ={ 1.2 fmoyt{ 28 {235+ 7

.2 3 S MM23E+ 75 G+
L p e

[ 1] P LT Rl 1 R T et i 3+

0 ( 0
[ 1] S0 0 g t(23ks+ 1] AS(23S+ g o= 0361 omz
Methodology = e

Ayl o= CCabkX 000 (CaE Ly + (TAe X2 SI000 T (CAE L2y + (CabkE S 10000 T (kLI
= D083 S0003" ¢ 280 4+ 0O X000y ¢ O J+¢ 0O #Am0O0yt( O

Report - 00t oims . j

Thermal Swroad Heater Re sletancs (TOL:HIDEE HE

Ftol = Heater Fes ktance " Heak rsonnt= 0204257 1 = 0.20423 ohms
Motor Im pe dancs

GErInobng = yEted [ "CLR&S "1 -( MCL" (MambTo+ MThke - 403 7 1557]
=odEm FS[EN T 250 A dd-( B (0 T+ 0 -0 71553] = 11181 oims
ChEeImoDLe = ¢ yEted 3708 T (LRAY (1 -¢ MCL (MoambTe + MTie - 40757 13573]

= o YA[EyET 250 3t “( 16 + 0 -3 71553] = 11181 ochms
Motor Reachines
Anotor = JVrakd Cshdancsosd PFOGS[ G- 0 LRA 3]
= M0 Cshiamce (0E3y[@- "¢ 250 3]= 5502 olms

Mator Fs ol stanes.
O RmoD L = [ Onotone - dmotor v ] -

=[¢ 181 jo-( S8 ¥] <= 243 okms
Clhge: Rmotors= [ Inotore v - snotor v

=[0 148 - S92 p] o= 3436 okmi
Motor Terminal Voltages

OpErl Umte = Inobors " vmec,od S [(Rmotoro + Foaik + Rl 3 4 xmotor + xcabk v
= LB AZT 2 [0 948 + 0361 4+ 00025 v+ 5802+ 0018 3]
= 403.2 Waz

Cheel  wmto= o o T vmoo,co S [Rmotors + Foab B+ BB G4+ Xmotor + dcabk v
= 1181 " 4202 BS[0 949 4+ D361 + 03MES ¥4 (¢ 5502 + 0018 3
= 4052 Was

Motor Terminal Voltage Ratio

Oper: WVmho=ymto fVRkd = ¢ W92 7 LED G= 08836
Chae: Wmh o= {vmto/vVakd =0 W92 7 80 5= 08856
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e (Global Parameter Evaluator — provides
the capabllity to change one input
parameter and review the changes to
one output parameter for a user
defined valve selection

e Export to Excel - provides the
capability to export any input or output
parameters for a user defined valve
selection to an Excel spreadsheet

Rev: 030405
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Global Parameter Evaluator Table

A Global Parameter Evaluator for Work in Progress Table x|
File Table Sort

Input Parameter ... Fo-o0 close] l] ¥F [C]

Output Parameter b argits - FYT Caleulation [) l] MARGIN

SAL Statement [\./HEFRE [[InputD atal [¥LY_TYPE] Like “gate®] AMD [ - |
[nputData). LY VWERDOR] Like “Anchor®] &MND [[InputDatal.YF C]] = 0]
Build SL I AMD [PLANT>0)

r
New Input | 1100 | - rone Reset I Valves Listed = 6
* =]

i Yalve 1D Old Input Old Output MNew Output % Difference
JOG-FY-110 0y 101.3 a0

JOG-F-03 0.7 101.3 30.1 -11.1
JOG-F-08 0.67 g7.2 g7.2 0.00
JOG-F-03 0.75 a0. 2 a0. 2 0.00
i JOG-PY-01 0.75 33.7 33.7 0.00
Function T -0 0.43 61.1 61.1 0.00

Rev: 030405
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Export to Excel Table
{0l

File Tables
Database Fields 0 Spreadsheet Columns

[ Special T Outputs T Test Data T Controls

’uralve T Actustar T hiotar T Syatem ] / |

Miove

Walve Yendar - Up
Walve Wendor Drawing Mumber
Walve Type [
Fate Walve Dizc Type —
Fate Walve ‘Wedge Angle [7] Add
Gate Valve Seat COF 55
Globe Yalve Sub-Tupe
Globe Y alve Flow Direction ST
Walve Size [in) Remove
Walve Quality Class —
Walve ASME Section |l Edition/Class
Yalve Pressure Clags ——
Walve Low Paotential for Aging b e
Walve Scruting Do
Yalve Location
Walve Seat Diameter [in)
Walve Body Material j L1 Reset |

50QL Statement ﬂ
Ewxport to
Build SQL | LI Excel

Rev: 030405
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MIDAS Tools

Parameters

o

[ Special T Outputs TTest DataT Cortrols
Q:U'aluej T Actuator T hiator T System

R

Walve Yendar Drawing Mumber
Walve Type

Gate Walve Disc Tupe

Gate Walve Wedge Angle ]
Gate WValve Seat COF

Globe YYalve Sub-Type

Globe Yalve Flow Direction
Walve Size [in]

Walve Cluality Classz

Walve ASME Section [l Edition/Clazs
Walve Prezsure Class

Walve Low Potential for Aging
Walve Scruting

Walve Location

Walve Seat Diameter [in)]

Build SQL Interface
3 Build 5QL Statement for Work n Progress Table =Tk

Criteria

I Clear

! =l

| Clear

| =

| Clear

| =l

Clear

| =l

Walve Body b aterial _"’J |

Dirag Parameters into an available Criteria or
Double-Click on parameter for next available Criteria

| Clear

| =

* Match all Criteria [AMD]
" Match &ny Criteria [OF)

Ll el el | e

Clear Al

oKk | [s5ES ANl Units

j Cancel |

Rev: 030405
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Margin Calculation Process Summary

Calculate desigh margins
Import field test data
Calculate setup margins

Evaluate overall margin based
on safety function and close
control switch scheme

e Calculate test frequency based
on overall margin and valve risk
ranking

e User defines actual test
frequency

Rev: 030405
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As-Left Test Data Import
x|

Exit
Available As-l eft Tests in TEST Databaze

Work Order Test of Record | Approved
CO123456

CO033875

Test Method
Cluiklook,

| rpurt I Modified Test of Record Data in Test databaze

Parameter Deszign Test 1 Flag
Witk Order OF Latest As-left Test 0123456 0123456

Bazeline Test Date 0/29/2003 1; 20:05 Ph| 0/29/2003 1:20:05 Ph
Bazeline Test Method Guiklook, Cuiklook,

Bg-Left Torgue & Trip a1 1] S
Bg-Left Total Torgue 137 1] S
Bg-Left Pullout Torgue a5 1] S
Ag-Left Bunning Torgue [cloze] [T 35 1] S
Ag-Left Bunning Torgue [open] (O] 35 1] S
Bg-Left Thrust @ Trip Gl i

Bz-Left Total Thrust 11551 11551

Bz-Left Pullout Thruszt oo 7had

Bg-Left Bunning Thrust [cloze] (] a2 g

Bg-Left Bunning Thrust [open] (0] 369 369

Fiunning Load Criteria Selection Baziz Thiuszt Thiuszt

Bg-Left Torgue Switch Setting [Z] 1.75 1.75

Bg-Left Torgue Switch Setting [O] 1.75 1.75

Test of Recard | C01 23456 | 10/29/03 | Guiklook _,15;'

Rev: 030405
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Show  Exit
Current PYT
Scheduls Rizk Interal <
- = 5.0
IDutﬂgE __I IM __I |W| _

Safety Function: BOTH

8 As-Left Test Margin Analysis for FunctionGT-DD (Work in Progress)

Calculated PYT
JOG kMargin

b & Interal

[wears]

Close Control: TORQUE

Eq. |Parameter Close | Open ﬂ
[my| 01 Capahilty Margin @Design COF (close) 4424 -
02 |02 Capabilty Margin @Design COF (open) - GE1.¥
D3 |03 Capabilty Margin @COF = 0.2 (close) 349.5 -
D4 | D4 Capability Margin (@COF = 0.2 (open) - s530.8
D5 | D3 Structural Thrust Margin (close) 430.4 -
D& | D& Structural Torgue dargin (close) 705.5 -
0¥ | DT Maximum COF to Cloze (cloze) a7 -
DS | D& Maximum COF to Open (open) - 1.45
09 | D9 Pullouwt Mardgin (open) - E251
10 |10 EPRI Gate YWalve Max Seating Load (close) u} -
011 |D11: Acceptable Design Thrust Window: (close) Ol -
12 |02 Acceptable Design Capakilty (open] - o] .4
13 |13 Acceptable Design Torgue Window (Close) ik -
014 |D14: EPRI Gate Walve Seating Margin (cloze) =100 -
= 51 Thrust @TEST Setup Margin (cloze) Mad -
52|52 Max Thrust Setup Margin (close) 41 2 -
3|53 Torgue @TST Setup Margin (close) 234 -
S4 |54 Max Torgue Setup Margin (cloze) 9.8 -
S5 |25 WMLAT Pullout Targue Margin (open) - [ ia,
SE |56 Pullout Thrust Margin (open) - B1.1
=¥ |27 Running Load Margin (close) o312 -
S8 |58 Running Load Margin {open) - 145
=89 |52 Torgue Zetup Margin (close) 195 - -

MIDAS Margins

Pk Frequency 0.0
Stem Lube Frequency 0.0
FMCC Test Frequency 0.0

“wi'hat-lf Calculator for Test Data

As-Left Test Margin Analysis Table (WIP)

[years]
[years]
[years]

|

581
12

Tomque @TST
Total Torque
Pullout Targue
Run Targue [C]
Run Torque [O]

Thrust BATST
Total Thrust
Pullout T hrust
Run Thrust [C]
Run Thrust [O]
Run Load Basziz
TS5 [C]
TS5 [O]

Parameters Cloze

Walve Factor Capability
Current Az-Left COF

fdex Design COF
OwerThrust COF
nderThrust COF

FLAT OwerTomgue COF
Structural OverTorque COF
Lllowable COF Increaze
Allowable COF Decreaze

[ft-Ibs)
(ft-Ibs)
(ft-Ibs)
[ft-Ibs)
ift-Ibs)

=
ilbs)
ilbs)
ilbs)
iIb=)

Open

[Threzhald]
[Threshald)
[Threzhald)
[Threzhold)

Rev: 030405
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MIDAS Margins

Current FVT Calculated P¥T
Schedule Frisk [rteral b 2 I nkeral JOG Margin

Guage =] M =] (50 1< HNEONE

Torm =rnl

_8 As-Left Test Margin Analysis for FunctionGT-DD (As-Built)

Current PVT Calculated P¥T
Scheduls Risk Interval M & Intereal JOG Margin
ELEN EECEN <
[vears] = [vears]

Safety Function: BOTH Close Control: TORQUE
Eq. |Parameter Close | Open ﬂ
(0| 0 Capahility Margin @Design COF (close) 4424 -

D2 | D2 Capahkility Margin @Design COF (open) - BE1.7
D3 | D3 Capability Margin @C0OF = 0.2 (close) 3495 -
(B3 0 Capahbility Margin @COF = 0.2 (open) -- 530.8
DS | D5 Structural Thrust Margin (close) 430.4 -
DE | DE: Structural Torgue Margin (close) Tas.s -
D7 07 Maximum COF to Close (close) 0.a7 -
D& | D& Maximum COF to Open (open) - 1.45
03 |09 Pullout Margin (open - 5251
D10 | D10: EPRI Gate Walve Max Seating Load (close) ul -
D11 [D11: Acceptable Design Thrust WYWindow: (close) Ok -
D12 (D12 Acceptable Design Capahbility (open) - Ok
D13 | D13 Acceptable Design Torgue Window (close) (814 -
D14 D1 4: EPRIl Gate Walve Seating Margin [(close) =100 -
=1 =1 Thrust @TET Setup Margin (close) 2154 -
=2 S2: Max Thrust Setup Mardin (close) 41.2 -
53 |53 Torgue @TST Setup Margin (close) 234 -
24 | S4 Max Torgque Setup Margin (close) 595 -
S5 S5 MLAT Pullout Torgue Margin (open) -- Pr2,

Fh Freguency 0.0
Stem Lube Freguency 0.0
MCC Test Frequency 0.0

Fh Frequency
Stem Lube Fregquency
FMCC T ezt Frequency

Torque @ETST
Toatal Torgue
Pullout Torgue
Run Tarque [C]
Fun Targue [0]

Thrust @TST
Total Thrust
Pullout Thrust
Fun Thrust [C]
Fun Thruszt [0
Run Load Basis
TS5 [C)
TS5 [0O]

Parameters

“falve Factor Capability
Current Az-Left COF
bz Design COF
OwerT hrust COF
UnderT hrust COF
MLAT OwverTorgue COF

X

[vearz]
[vearz)
[wears]

[yearz]
[vears]

[wears)

(ft-lbz)
[fr-lbz]
[ft-lbs]
(ft-Ibz)
(fr-lbz]

(Ibs)
(Ibs)
(lbs)
(Ibs)
(1)

[Threshold]
[Threzhald]
[Threshold]

Rev: 030405
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What-If Margin Analysis Table

_& What-If Margin Analysis for FunctionGT-DD i{_!
* Exit
Current P¥T Calculated P¥T Test Data Mew Original
Schedule Rizk Interval b ax Interval Margi e GTST (tlbs)
| M N 5 Ee§ 10 Total Torque ftlbs]
L lyears] Pullout Torque [ft-Ibz]
Safety Function: BOTH Close Control: TORQUE EL‘: Ijqq;‘: [[Ei {:::Ezi
Eq. |Parameter Close | Open Thiust @TST [lbz]
21 |51 Thrust @TST Setup Margin (close) 2184 5 Tatal Thrust (lbz]
52 |22 Max Thrust Setup Margin (cloze) 412 P Pullout Thrust (Ibs]
53 |33 Torque @TST Setup Margin (close) 23.4 = Run Thiust [C] (Ib]
=4 |54 Max Torgue Setup Margin (close) 298 -- Fiun Thrust (O] (Ibs)
S5 |55 MLAT Pullout Torgue Margin (open) -- I,
SE | S6: Pullout Thrust Margin (open) -- £1.1
57 |57 Running Load Margin (close) 5312 - Parameters Close Open
S8 |38 Running Load Margin (open) = 143 Walve Factar Capabiliy
53 |59 Torgue Setup Margin (close) 1895 a5 Cuirent As-Left COF
210 |S10: MLAT Max Thrust Setup Margin (close) 28 P tak Design COF
521 |21 EFRI Open Unseating Margin g b, OverThust COF [Threshold]
UnderT hrust COF [Threshald)
MLAT DverT orgue COF [Threzhold]
Structural OverT orque COF [Threshold)
Allowable COF Increase
Allowable COF Decreaze
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As-Left Test Setup Rewew Table (WIP)

8 As-Left Test Setup Review for FunctionGT-DD {(Work in Progress)
Show  Print  Exit
CLOSE TRIP TRIP TRIP TOTAL TOTAL
CRITERIA [MIH] [Asz-Left] [MAX) [Asz-Left] [MAX)
THRUST 7896 < 24638 < 29868 < hO773
TORQUE < T < < MRHE
TORQUE  AS-LEFT MAX-CALC MAX-SP MIN-EXP EE'D*tE ; FSE"‘*‘[!P
S\A;I]'[:li oniro uncion
il < | 1.5 BOTH
OFEH PULLOUT PULLOUT ETY COF COF
CRITERIA [As-Left] MAX] ICLOSE] [As-Left] IMA]
THRUST KN < MEREE 2926 [O1 016 @ 0.663 |
roroue NN < B ) L2 < IEES
E0000— Z CLEM
o / P / P . e
40000 — r -~ yr - e o
g - — = CLaMx
J_.3|:u:u:u:|— b P L
g 1 / fi —
Szo000— A
[ //' _,-’-' -
7 S
L e
10000 — L el
_% # g
]
I 1 1 I 1 I [] [ I 1 I 1 I 1 I 1
0 7 400 =00 Cl% 1000 1200 1400 1600 D
Torque [(ft-1bs]
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As Left Test Setup Review Table (AB)

8 As-Left Test Setup Review for FunctionGT-DD (As-Built)

Print  Exit

CLOSE TRIP TRIP TRIP TOTAL TOTAL
CRITERIA [MIN] [As-Left) [MAX) [Az-Left) [MAX)

ThRUST NN < MG < BEGEN BEEEE < BEZEN
Torave TN < MEECNN < BEE WECGEEN < EEEIE

TORQUE AS-LEFT MAX-CALC MAX-SP MIN-EXP Close Safety
swiTCH ISR < EEEEN o0 aent
I SETTINGS TORGQUE BOTH
OFPEM PULLOUT PULLOUT ETV COF COF
CRITERIA [Az-Left] (M AX) [CLOSE] [Asz-Left] (MAX]
THRUST  [IREGEN < MEESS 2326 01016 @ 0663 |
ToRUE I < EEEZENN ©) L < ERES
g
it o000 — = E CLEM
(] .-"‘"'r
8 - P B -
—3 40000 1 - s
ﬁ E 3 / / "
2 = — T CL4Mx
= “30000— / pr: > /-,,-»-‘
(5] = _H__.,-F"'
1 £ 20000 / A o P
= | T
L~ =
10000 — f c14Mn
_ﬁ 7=
T [u]
1 I 1 I 1 1 I 1 I 1 I 1 I 1
. D C}GH” 400 00 Cl% 1000 1z00 1400 1600 “1EED

Torque [(Tt-1bs]
-I Test of Record CO9576ES4 [ 110903 P2,
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Reconcile Assumptions Between Design and Test
x

Exit
Current PYT Calculated P¥T
Scheduls Rizk [nterval bl aw [ntereal td arain
[owage =] L =] o 1 < NN
[wears] = [wears]
Safety Function: BOTH Close Control: Torque
Thiust 1 Torgue ‘
Design Test
T hrust Meazurement Device IH;A j STRAIN GAGE
Packing Load [C] 1000 1256 k=)
Facking Load [0O] 1000 1015 [Ibz]
Fiate of Loading R andom 0.1000 0.1 [dec]
Rate of Loaditg Bias 0,000 0.03 [dec]
Stemn Lube Degradation B andom 0.110 011 [dec]
Stem Lube Degradation Biaz 0.0450 0.045 [dec]
Spiing Pack Relaxation Bias 0.0400 0.04 [dec]
' (mC14 012 [dec)
ThwstFeading Ero (C
ruzt Reading Error [C] 0.1200 GC1E 0.12 (dec)
Thruszt Full Scale Error [C] 1330 S 194 ]
@C1E 133 [lbz)
Thrust Reading Ermror [0] 01000 0g o1 [dec]
Thruzt Full Szale Emor [O] 111.0 w09 111 [lbz]
Taorque Correchion Factor {0.0000 1.022
Stem COF [C] 02000 017

Stemn COF [O) 0.2000 0.146

[ Test of Record | 03-004554-00 | 0411 /03 Pf Rev: 030405
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Report Menu Options

|
Calculation Data  Handwheel Margin  PVT JOG

Sheet  Torque  Summary Summary Summary

Rising Stem
All Parameters Butterfly
Essential
Parameters

Work-In-Progress
As-Built
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Standard Software V&V Documents

Document ID Rev Date Subject
TTS-CC-127 1 03/05/09 Limitorque
TTS-CC-128 2 11/27107 BWROG/DC
TTS-CC-129 1 03/14/08 EPRI/BF
TTS-CC-130 2 03/12/08 JOG
TTS-CC-137 2 03/05/09 ComED

TTS Quality Assurance Program meets the
requirements of 10CFR50, Appendix B, 10CFR21,
ANSI/ASME NQA-1, ANSI N45.2 and ASME BPVC

Section Ill, NCA-4000.
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MIDAS Documentation

Sample Limitorque Documentation

TECHNICAL REPORT

Al-2 TTS-CC-127, Rev. 0
(Lookup: SMB Efficiencies)
Limitorque Actuator Efficiencies
1 2 3 4 5 G T & 9 10 11 12 Col's 1 to 10 Col's 11 & 12
SME | Type | RPM Worm Min Max POE | RE SE |LOCK-|] TQ TH Efficiency Rating
type Gear DAR ING | Rating | Rating Refarances Referances
1] B 1800 15 2/3:1 11.18 17.5 055 065 075 0 S0 24000 SEL12Pg 6 SEL-12 Pg 84
0 B 1800 15 2/3:1 18.5 28 0.5 065 075 0 SO0 24000 SEL-12 Pg 6 SEL-12 Pg BA,
0 B 1800 37:1 26.42 41.33 04 055 055 -1 S 24000 SEL12 Pg & SEL-12 Pg 84
0 B 1800 37:1 43 69 962 0.35 0.5 0.5 =1 500 24000 SEL-12 Pg 6 SEL-12 Pg BA,
1] B 1800 58:1 102.6 150.8 035 045 045 -1 SO0 24000 SEL12 Pg & SEL-12 Pg 84
0 B 1800 95:1 158.3 247 0.3 0.4 0.4 =1 340 24000 SEL-12 Pg 6 SEL-12 Pg BA
1] B 3600 15 2431 11.18 17.3 0.6 0.7 0.8% [4] S0 24000 SEL-12 Pg & SEL-12 Pg 84
0 B 3600 15 2431 18.5 28 055 0.7 0.8 0 500 24000 SEL12Pg 6 SEL-12 Pg 84
1] B 3600/ 37:1 26.42 41.33 0.4 0.55 0.6 -1 00 24000 SEL12 Pg 6 SEL-12 Pg 84
0 B 3600(37:1 43.69 Q6.2 0.4 0.5 055 -1 5040 24000 SEL12Pg 6 SEL-12 Pg 84
[1] B 3600 58:1 102.6 150.8 0.35 0.5 0.5 -1 SO0 240000 SEL-12 Pg 6 SEL-12 Pg 84
1] B 3600 95:1 158.3 247 0.3 045 045 -1 340 24000 SEL12 Pg 6 SEL-12 Pg 84
1] GG 1800 15 2/3:1 11.18 17.4 065 0.65 085 0 SO0 24000 SEL-7 SEL-2
1] GG 18004 15 2/3:1 18.5 28 0.6 0.65 0.8 0 S0 24000 SEL-7 SEL-9
1] GG 1800 37:1 26.42 41 33 0.4 055 055 -1 SO0 24000 SEL-7 SEL-9
0 GG 1800 37:1 43.69 962 0.4 0.5 0.5 -1 S0 24000 SEL-7 SEL-9
0 GG 1800 58:1 102 6 150 8 035 045 045 =1 SO0 24000 SEL-7 SEL-9
1] (& 5] 1800 95:1 158.3 247 0.3 0.4 0.4 -1 340 24000 SEL-7 SEL-9
0 GG 3600 15 2/13:1 11.18 17.5 065 07 095 0 SO0 24000 SEL-7 SEL-9
1] GG 3600 15 2/3:1 18.5 28 065 0.7 .49 0 S0 240000 SEL-7 SEL-%
0 GG 3600 37:1 26.42 41.33 045 0.55 0.6 =1 S00 24000 SEL-T SEL-9
1] GG 36004371 43.69 96.2 0.4 0.5 055 -1 S0 24000 SEL-7 SEL-9
[ GG 3600 58:1 102 6 150 8 0.4 0.5 0.5 =1 SO0 24000 SEL-7 SEL-9
1] GG F600 95:1 158.3 247 035 045 045 -1 340 24000 SEL-7 SEL-9
0 SG 1800 15 2/31 11.18 17.5 055 0.85 075 0 S04 24000 SEL-8 SEL-9
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e History
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