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1.0 PURPOSF/ORJECIIVE 

The purpose of this calculation is to identify the system conditions prevailing when the motor-operated 
hot leg recirculation valves in the Safety Injection System, 1(2)MOV-SI9011A&B, are called upon to 
operate in response to a design basis accident. · 

System conditions and motor terininal voltages will be input to the T2 rising stem MOV calculation 
computer program to determine the capability of the actuator to overcome the potential pressure locking 
condition This calculation is to be used as input into an operability analysis; not design. · · 

2.0 MEIHOD/ACCEPl'ANCE CRl1ERIA 
·. 

The motor operator for a double-disc gate valve is designed to open the valve. with full pressure on one 
side and zero pressure on the other side. Pressure inside the valve bonnet is assumed to equal the full 
upstream or downstream pressure, whichever. is greater. Pressure locking becomes a possibility when 
presslire is rapidly lost on both the upstream and downstream sides of the valve, but pressure is.main­
tained. inside the valve bonnet to seal both discs independently against their seats. No credit is taken fOr . 
depressuriz.ation of the bonnet due to leakage unless the upstream and .downstream sides of the valve. 
have been depressUrized for an extended time period, or unless depressurization is relatively slow. 

The UFSAR, -EOPs, and AOPs were conSulted to determine when.the above valves and the associated 
pumps (the Safety Injeetion Pumps) are called upon to operate. Piessure inside the valve bonnet" is 
assumed to equal the highest pressure on either side of the valve before the start of the event. Upstream · 
and downstream pressures are determined at. the instant the valve is called upon. to open, and for several 
seconds thereafter if the valve does not open immediately. The minimum expected voltage on the 480 
volt bus at the instant the valve is required to operate and for several seconds thereafter is used 

Once the system pressures are. determined, they are input int~ the T2 program which caJculates minimum 
· forces required to open the valve and the capability of the actuator to develop the torque and thrust to 

open the valves. The minimum required force will be compared to both the motor actuator output · 
capacity as well as the structural limitations of the valve and actuator. If req~ the motor capacity at 
stall may be used to demonstrate operability .. As pressure locking only occurs in a closed valve, only 
the calculated opening forces will be reviewed. 

The MOV is coilsidered acceptable if the calculated capacity of the actuator is greater than the minimum 
thrust required to open the valve under pressure locking conditions. · · · 

3.0 ASSUMPIIONS 

3.1 . PreSsure inside the valve bonnet is assumed to equal the highest pressure on either side of the 
valve immediately before the start of the event. · 

3.2 No credit is taken for short-term_ leakage out of the valve bonnet. 

REVISION NO . I 1 .1 File: 901 lab_l.wpf I Printed: February 12, 1996 
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3 .3 Piping line head losses and elevation head differences are negligible and a:re not included unless 
stated otherwise in the text of this calculation. 

3 .4 Valve factors are the same under normal and pressure locked conditions. This is conservative as 
. the pressure in the valve bonnet tends too force the discs away from the guides resulting in a 
reduction in guide/disc friction under pressure locking conditions. 

3.5 The force required to open a double seated flexible wedge gate (FWG) valve ~nder pressure 
locking conditions is conservatively estimated as the sum of the differential pressure load on the 
valve discs plus the static unwedging force that. was measured during static diagnostic testing. 
Recent pressur~ locking tests conducted by Com Ed have shown. that this will yield a conserva- · 
tive result. This a8sumption applies only to 2SI9011B which is a FWG valve. 1(2)Sl9011A and 

3.6 

1SI9011 B are double disc gate valves and are treated differently. , 

The stem friction coefficient of friction is the same in the open direction as measured in the 
close direction. This-value is bounded by degrading the measured value by 0.05 over a 36 
month lubrication cycle. This is consistent with WP-175 guidance. 

3.7 Pumps meet their nominal performance curves. Minor degradation will have no effect on the 
accuracy of this .calculation. 

· 3_.8 Other case specific assumptions are contained within the body of this calculation and its' Attl;tch­
ments. 

4.0 DESIGN INPUT 

4.1 Nuclear Fuel Services Calculation No. RSA-Z-92-02, Rev. 0: Zion ECCS Flow Verification 

4.2 Calculation 22S-B-001M-242, Rev. 0: Coupled Heat Exchanger Modelling of Residual Heat 
Rejection at Vario.us Sump Temperatures _ 1 

4.3 Nuclear Fuel Services NDIT 950052, Rev. 0 dated October 19, 1995: Transmittal ofZion Sump 
Data from Analysis of Record for LOCA Containment Response (NFS:PSA:95-126) 

4.4 22S-B-005E-160 Rev. 3. MotorTehninal Voltages for Safety Injection MOVs .. 

4.5 Fax: TJ Matty of Westinghouse to N. Boscia - Dated 1/27/1994 (Attachment G) 

4.6 · Zion Station MOY Margin Review for 1(2)Sl9011A,B (Attachment F) 

4.7 Other case specific Design Inputs are contained within the body of this calculation and its' 
Attachments. 

REVISION NO I 1 I I File: 9011ab_l.wpf . , Printed: February 13, 1996. 
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5.0 REFERENOS 

5.1 Drawing M-62, Rev. AL: Diagram of Residual Heat Removal, Zion Station Unit 1. 

5.2 Drawing M-64,. Rev. AH Diagram of Safety Injection System, Zion Station Unit· 1. 

5.3 Drawing M-65, Rev. AM Diagram of Safety Injection System, Zion Station Unit 1. 

5.4 ·Drawing M-520, Rev. AF: Diagram of Residual Heat Removal, Zion Station Unit 2. 

5.5 Drawing M-521, Rev. U: Diagram-of Safety Injection System, Zion Station Unit 2: 

5.6 Drawing M-522, Rev. AJ: Diagram of Safety Injection System, Zion Station Unit 2. 

5. 7 Drawing M-258, Rev. T: Auxiliary Building Piping, :Misc. Plans & Sections, Zion Station Unit 2. 

5.8 Drawing M-259, Rev. R: Auxiliary Building Piping, :Misc. Plans, Zion Station Unit 2. 

5.9 Pope-Morrison Isometric Drawing SI-19, Rev. [none], 6-15-72: Safety Injection Lines From 
P-125 and P-126, Reactor Building #1 and AuX. Bldg. · 

5.10 Pope'-Morrison Isometric Drawing SI-217, Rev. B, 12-24-73: Safety Injection Lines from P-125 
and P-126, Reactor Building #2 and Aux. Bldg. . ; · 

5.11 UFSAR, Section 6.3.2.2.5: Emergency Core Cooling System Valves 

5.12 . UFSAR, Table 6.3-5: Design .Parameters - Emergency Core Cooling System Pumps 

5.13 UFSAR, Section t5.6.5:· Reactor Coolant System Pipe Rupture·(Lo$s-of-Coolant Accident) 

5.14 EOP E-1, Rev. 4: Loss of ReaCtor or SeCondary Coolant 

5.15 EOP ES-1.3, Rev. 8: Transfer to Cold Leg Recirculation 
'· 

5.16 · EOP ES-1.4, Rev. 3: Transfer to Simultaneous Hot and Cold Leg Recll:culation 

5.17 AOP-6.3, Rev. 2:. Loss of RHR Shutdown Cooling 

5.18 TSS 15.6.35-1~ Rev. 28: Manual Actuation of the Safety Injection and Safe Shutdown Systems · 
and Diesel Generator Loading Test . 

5.19 TSS 15.6.43-1, Rev. 21: Endurance Testing of Diesel Generators During Refueling 

• 1----5_.2_o_TS_s __ 15_.6_.84 __ , _Re_v_. -2-4:_Char_gm_·._g,....

1
An_d_Safc_e_ty_In_~_·ec_ti_·o_n,....,Ch_ec_k_v_al_v_e_Vi_erifi_·_caT""lti-on-Test_· ---~ 
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5.21 TSS 15.6.85, Rev. i 7: RHR Check Valve Verification Test 

5.22 Zion Environmental Qualification Report, Appendix B. 

5 .23 Initi.al Operability Assessment No. 95-0530, Rev. 1 ( 4/20/95) 

. 5.24 Crane Technical Paper.410, 1988. 

5.25 Cameron Hydraulic Data, 18th edition, Ingersoll-Dresser Pumps, 1994. 

5.26 Other case specific References are contained within the body of this calculation and its' Attach­
ments. 

6.0 CALCULATIONS· 

6.1 SYSTEM CONDITIONS 

' ' 

Pressure locking of valves 1(2)MOV-SI9011A&B will only be a potential concern if both the upstream·· 
and downstream sides of the valves are depressurized when the valve· i~ required to open. The Zion 
Station Emergency Operating· Proc.edures. (EOPs) require the nuclear station operator to open these 
valves manually in order to realign the system for simultaneous hot and cold leg recirculation, approxi­
mately 12 to 13 hours (per EOP E-1, Reference 14) after a loss of coolant accident. Per UFSAR 
Section 6.3.2.2.5 (Reference 11), a large-break LOCA will reduce the downstream pressure (i.e.; RCS 
pressure) to .containment pressure (close to zero psig) by that time. Just prior to the opening demand on 
the SI9011A&B valves, the SI System will be in cold leg recirculation, taking suction from the RHR 
heat exchangers. 

The temperature of the water during cold leg recirculation will not exceed the qutlet temperature of the 
RHR heat exchangers, plus a slight amount of heating from the SI pumps. The outlet temperature. of the 
RHR heat exchangers is a function of the inlet ·temperature of the RHR heat exchangers and the fouling 
factor on the Service Water side of the Component Cooling.heat exchangers .. The thermal performatice 
of the RHR and CC heat exchangers was modeled as a function of containment sump (i.e., RHR inlet} 
temperature in Calcula.tion 22S-B-001M-242 (Design, Input 2). In this calculation, containment sump 
temperatures of 150°F; 200°F and 250°F were assumed; and calculations were performed for CC heat 
exchanger fouling factors of 0.001 and 0.002 .hr-ft2-°F/Btu. Sump temperature as a function ~f time after 
the accident is given in NDIT 950052, Rev. 0 dated October 19, 1995 from Nuclear Fuel Services 
(Design Input 3). Applying linear interpolation to the data given in the NDIT, the sump temperature at 
12 hours is 156°F. ·Using 156°F as the RHR inlet temperature and applying linear interpolation to the. 
data in Table 7.2 of calculation 22S-B-001M-242 (for the 0.002 hr-.ft2-°F/Btu fouling factor, the more 
conservative case), the RHR water outlet temperature is 125°F. Using the formula for pump heating in 
Cameron (Reference 25), page 1-28, and a conservative pump efficiency rating of 70%, the maximum 
temperature rise through the SI pump is: 

REVISION NO I I I File: 901 lab_l.wpf I Printed: February 13, 1996 
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h2 pumps(l .O - E) 2663 ft (LO - 0.70) 
t..T = = l.5°F 

778 UE 778 (1 Btu/lb-°F)(0.70) 

Therefore, the temperature at the SI9011 valves will not exceed 126.S0 F. Interpolating from the table in 
Reference 24, page A-6, the density of water at this temperature is 61.607 lb/ft3. 

During cold leg recirculation, the upstream side of the valve would be pressurized by one or two SI 
pumps. Ifone SI pump is running, the pressure at this point can be conservatively estimated from the 
combined total developed head of the SI and RHR pumps with a cold leg injection flow of 586 gpm (the 
minimum cold leg flow with one medium-head pump running per TSS 15.6.84, Reference 20). The SI 
pump total developed head is 1735 feet based on 586 gpm; performance is taken from Table 1 of Design 
Input 1 (Attachment A), interpolating if necessary, without the 85% multiplier which would lead to an 
unconservative result in this situation. The exact flow rate from each RHR pump may vary depending . 
on physical condition and system lineup; conservatively, the shutoff head from Table 7-of Design Inpu~ 
1 can be used (400 feet). Using Assumption 3 and converting head to pressure, the upstream pressure 
d~ring cold leg recirculation with one pump running is 

61.6 lb/ft3 
---- x (1735 + 400) ft = 913 psi 
144 in2/ft2 

.' 

Eq.-1 (Ref 17, Equation 3-23) 
' . 

However, EOP ES-1.3, Transfer to Cold Leg Recirculation (Reference 15), does not preclude having two 
SI pumps running, if both are available. With two SI pumps running, each pump will develop more 

. head and provide less flow according to its performance curve, as tabulated in Design Input 1. The 
pressure drop through the system varies with the square of the flow rate (Refe.rence 24, Equation 3-14), 
b~cause the system. resistance is fixed by manual valves which are throttled. during flow balancing per 
TSS 15-6.84 and then restrained from drifting bylocknuts on the valve stems. Adding a second SI 
pump will cause each pump to provide less flow (although the overall flow rate due to both pumps will 
increase) and provide more developed head. Therefore, the resulting pressure increase.over the 1-pump · 
case can be .described by the following relationship: 

. where 

REVISION NO I 1 

pl pumps r 
I 

913 psig L 

Qpcrpump * 2 pumps1 2 
. I; 

586 gpm J 

' · Eq. 2 (Derived from the 
above statements) 

p 2 pumps = (h2 pumps + 400 ft) X (~ 1.6 lb/ff+ 144 in2/ft2
) • Eq.3 

I I File: 901lab_Lwpf . I Printed: February 13, 1996 . 
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Solving the above for the total developed head of an SI pump with both nmning and taking suction from 
RHR, as a function of the flow rate of one SI pump, results in the following relationship: 

or: 

4 (~pmip)2 x 913 psig x 144 in2/ft2 
- 400 ft, 

(586 gpm)2 x 61.6 lb/ft3 
' 

h2 ~ .• = 0.02486 x (~ pmip)2 
- 400 ft 

Eq. 4 

Eq. 5 

niis relationship can be shown in tabular form, ·and compared to the pump performance data. from Table 
1 of Design Input l. , 

~pimp hi~ 
. 

IDH from Table 1, 
Design Input 1 

0.0 - . 3300.0; 

40.0 - 3200.0 t 

220.0 ' 803 3000.0 

310.0 1989· . , 2800.0 

370.0 3003 . 2600.0 

420.0 . 3985 2400.0 

520.0 6322 2000.0 

594.8 8395 1700.0 

The second column above represents the pump developed head required to overcome the pre"ssure drop 
due to system resistance, based on the two SI pumps each producing the flow rate shown in the first 
column, and the third cohnnn represents the pump performance curve. If the data in the above table 
were plotted, the point where the curves cross would represent the actual operating point with both 
pumps nmning. · By inspection it can be seen that the operating point lies between 310 and 370 gpm per 
pump. If linear interpolation is used between 310 and 370 gpm to determine the pump developed head 
at mtermediate flowrates, the head will be equal to: 

(~pimp - 310 gpm) · · . . ' · 
. . x (2600 ft - 2800 ft)+ 2800 ft 

370 gpm- 310 gpm · 
Eq. 6 

·~~~~~~~~~ 
REVISION NO I 1 I ' I · -File: 901 lab_l.wpf I Printed: February 12, 1996 
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Equating the two expressions for hi pumjl!i (Equations 5 and 6) yields 

(~pump - 310 gpm) 
0.02486 (~ pump)2 

- 400 ft= x (2600 ft - 2800 ft)+ 2800 ft 
370 gpm - 310 gpm 

The resulting quadratic equation is . 

2600 ft - 2800 ft 2600 ft - 2800 ft 
0.02486 (~pump)2 - x ~pump + 310 gpm x ·-·-..,-· ----

370 gpm - 310 gpm 370 gpm - 310 gpm 

simplified, 0.02486 (~ pump)2 + 3.333 ~pump '." 4233 = 0. 

Solving the. quadratic equation, the only JX>Sitive solution is ~pump = 351 gpm 

Interpolating from Design Input 1, Table 1 (the pump head-capacity <lB:ta), the head is 

351 gpm - 310 gpm 
x (2600 ft - 2800 ft)+ 2800 ft= 2663 ft 

370 gpm ~ 310 gpm · 

To check: . 0.02486 x (351 gpm)2 - 400 ft = 2663 ft. 

F.q. 7 

- 3200 ft= O· .. ·' 

F.q. 8 

·.From Eq. 3, the pressure at the SI pwilp discharge with both SI purnps nmning and taking suction from . 
RHRis: . . . 

P2 pumjl!i = (2663 ft+ 400 ft) x (61.6 lb/ft3 + 144 in2/ft2) = 1310 psi. 

Therefore, it can be assumed that the inteinal bonnet pressure of valves 1(2)MOV-SI901 lA&B will not 
exceed 1310 psig at the end of cold leg recirculation. · . 

EOP ES-1.4, Transfer to Simultaneous Hot and Ccilci Leg Recirculation (Reference 16), Step 2b (Page 4) 
requires the operat()r to shut off the SI pump prior to closing the SI9010 valve and opening the SI9011 
valve. Therefore, it ~ be assumed that the upstream pressure on the SI9011 valve rapidly decreases to 
a pressure approaching the SI pump suction pressure (from the RHR system) just prior to receiving a 
signal to open. Although the RHR pumps were assumed to produce 400 ft of head above, this is 
unconservative for the purpose of calculating the minimum upstream pressure. The maximum flow rate 
of each RHR pump is 4500 gpm per UFSAR Table 6.3-5 (Reference 12) with a head of 300 ft. · 
Although this is not runout for the pump, the flow rate is controlled by the operator and is not allowed 
to exceed 4500 gpm (see the caution on Page 12 of TSS 15.6.85, Reference 21, for example). The head 
of 300 ft. quoted in the Reference 12 table is used because it is slightly more conservative than using a· 

REVISION NO I .1 I · File: 90llab_l.wpf I Printed: February 12, 1996 
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• 

· value obtained by interpolation from Table 7 of Design Input 1. Also, elevation head losses cannot be 
neglected in this case; the difference in elevation between the containment sump (for conservatism 
assume El. 569'-0", the minimum level required to initiate cold leg recirculation per EOP ES-1.3, 
Reference 15) and the highest valve (approx. El. 594'-0", per References 7, 8, 9, and 10) will reduce the 
head at the valve by 25 ft. Therefore, the minim uni pressure upstream of the SI9011 valves when the SI . 
pumps are off but aligned to take suction from RHR is: 

. (300 ft - 25 ft) x (61.6 lb/ft3-:- 144 in2/ft2) = 118 psig 

Per EOP ES-1.4, the SI pump is started by the step immediately after the step which requires opening 
the SI9011 valve. If the SI pump is assumed to have been started immediately following the demand for 
SI9011, pressure upstream of the valve would begin rising within seconds after the opening signal. If 
the valve does not open, the SI pumps will be dead-headed (the miniflow line will have been isolated by 
this point). The discharge pressure at shutoff is 1520 psig per UFSAR Table 6.3-5 (Reference 12). 
Since the SI pump is taking suction from the RHR system at 400 feet (maximum neglecting elevation 
head differences), the total discharge pressure could be as high as: 

1520 psig + (400 ft) x (61.6 lb/ft3-:- 144 in2/ft2
) = 1691 psig 

Revision 1 Note: This value would only be used_ if pump discharge pressure was needed to assist 
in valve opening. 

Zion Abnormal Operating Procedure AOP-6.3, Loss of RHR Shutdown Cooling (Reference 17), 
Appendix E also may require the SI9011 valves to be opened in order to replace lost coolant inventory 
using the SI pumps, as one of several methods of responding to low vessel level when RHR is 
unavailable. In this case the .Sl pumps will not have. been runnj'ng immediately before the SI9011 valves 
are called upon to open, unless they were being tested. , 

6 .. 2· T2 CALCULATION 

6.2.1 INPUTS 

Only those inputs that represent changes to the existing As-Built datasheets (Attachment G) and affect 
this calculation are listed below. Other changes to the As-Built datasheets listed on tjte change sheet 
were not verified and do not affect this calculation . 

. Differential Pressure: 

' ,. 
Using the results of the system evaluation above, a differential pressure can be calculated for input 
to the T2 program: 

Pup = 118 psi 
Pd own = 0 psi 
Pbonnet = 1310 psi 

REVISION NO I 1 I I File: 90llab_l.wpf I Printed: February 13, 1996 
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Calculate differential pressure ( DPx) across the upstream and downstream discs: 
. ' 

,. 

- Pbonnet - Pup " 
DPup 

= 1310 - 118 
= 1192 psid 

DPdown = Pbonnet - Pdown 
= 1310 - 0 
= 1310 psid 

The T2 calcuiation program assumes that only one valve disc is subjected to differential pressure. 
Under the conditions .described above there will be differential pressure across both discs. In 
calculating force· required to overcome differential pressure loads the following equation_ is used: 

Fdp 

Where: 

= DP * Aorifice * VF 

Aorifice is the valve seat orifice area in square _iriches 
VF is the design_valve factor which is dimensionless. 

Valve Factors uSed in this caiculation are as follows: 

Measured VFclQse VF tQbe used 

. ; 1SI88011A . 503 .65 

1SI88011B .647 .65 

2SI88011A .550 .65 

2SI88011B .891 .778*' 

· *Based on the measured close VF of 0.9 and the folloWing rel~tion5hip: 

VF 'VF = close 
open l+2VF sin6 close . 

To calculate the force requi,red to overcome a pressure locked condition, Fdp will need to be 
calculated for each disc: 

Fdppreslock Fdpup + Fdpdown 
= ( DPup * Aorifice * VF) + ( DPdown * Aorifice * VF) 

.. 

.; 
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Because valve factor (VF) and orifice area (Aorifice) are the same for both the upstream and . 
downstream valve discs the equation can be simplified to: 

Fdppreslock DPup + DPdown • (Aorifice •VF) 

For the T2 program input the differential pressures will be added to determine a differential 
pressure which is equivalent to a single seated valve by adding the upstream and downstream 
differential pressures: 

DPequivalent = Fdpup + Fdpdown 
1192 + 1310 

= 2502 psid 

Stem Factor: 

The starting coefficient of frictions are from the as-left test data (Attachment F) for a well 
·lubricated stem. These values were measured during valve closure at control switch trip and are t 

assum'ed to represent the friction coefficient during unseating. The measu~ed value will be 
increased by 0.05 to reflect a potentially degraded friction coefficient. This bounding value wiH.he 
used in the motor gearing capacity evaluation. · 

_ 1SI90UA,B use '.9 to .14 

2SI9011A,B use 0.15 to 0.20 

Actuator Motor Terminal Voltage: 

In calculation 22S-B-005E-160 Rev. 3 (Desig~ Input 4) motor terminal voltage for 1(2) SI 9011A, 
B is calculated for the period of time when the 480 Y. busses are at there worst case voltage: . 

1SI9011A 392 VAC 

1SI9011B 393 VAC 

2SI9011A 404 VAC 

2SI9011B 394 VAC-

2SI9011 B Valve Limiting Structural Component for the OPEN Direction: 

The allowable loading for the valve disc ears was inc~eased to 27,299 lbf by Westinghouse (Design 
Input 5, Attachment G). 

~ 1---R-E_V __ -IS_I_O_N __ N_0---.....-1------l------.~--.~ 1---------------r-1--F1-·1e-:9_o_1_1®-_-1-.wp--f--T.1-Pri-.n-~-.d-:F-e-bru_ary_,..-13-,-19-96-t 
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• 

Application Factor: 

The application factor is an input into the motor gearing capacity evaluation Per Limitorque 
Technical Update 93-03 this value may be set to 1.0 when degraded voltage is considered. For 
purposes of this calculation, the application factor for motor stall (AF_ SC) will be set to .95. This 
additional 5% is to accollllt for motor degradation due to elevated temperatt.rres. In all cases the 
temperature degradation factor is greater than .95, therefore use of a ,95 application factor is 
conservative. 

Actuator Thrust Rating: 

MOV White Paper 122 (Ref 13) allo-WS extension of actuator thrust limits to 162% of nominal 
with no reduction in the qualified life of 2000 cycles. It is used here to allow structural limits to 
be more accurately reflect~ 

Packing Loads: 

The packing load issue is addressed on a case-by-case basis in section 6.3 . 

6.3 CAPABILITY CALCULATION RESULTS 

-Capability Calculations will be performed for 1SI9011B, 2SI9011A and 2SI9011B. Unit 1SI9011A and 
1SI9011B valves are ideritical and, because it has the highest static running load of the two, 1SI9011B 
will be used to determine the capability of the MOVs. to open lllldei pressure locked conditions. Unit 
2SI9011A Win be evaluated separately because it:S' tested stem factor is higher than the Unit 1SI9011A 
and 1SI9011B valves. Unit 2 SI-901 lB will be evaluated separately as it is a FWG valve with a larger 
operator than the other three. · -

Results of the T2 calculations -are included as Attachrrient G for the nominal (current as-built desi'gn) 
case and Attachment H for the pressure locking case. The T2 output was uses the design inputs 
currently in the controlled database and was prepared in accordance with NEP 17-02 ~f. 10). 

6.3.l NOMINAL CASE 

The norriirial case is included.here to allow the reader to compare the current desigri assumptions and 
results to those for the pressure _locking case. n should not be used for design activities, -

6.3.2 PRESSURE LOCKING CASE 1(2)SI9011A AND 1SI9011B 

The T2 program does not take credit for the "piston effect". Piston effect is the force exerted on the 
cross sectional area of the stem (Astern) by the pressurized fluid in the valve bonnet which actually 
assists valve opening. _For the pwpose of these evaluations piston effect will be subtracted from the 
minimum required thrust to open the MOV. For 1(2)Sl9011A and 1SI9011B: 

- . 

·~---~---r-~~---r-~~ 
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,·· 

Where Astern 
= 

Fpiston = 
= 
= 

= .7854 * (1.625)2 
2.07 square inches 

Pbonnet * Astern 
1310 * 2.07 
2717 lbf 

Pressure lDcking Cme 1Sl9011A, B 

For 1SI9011B the valve packing load coefficients (KP_O.:._AIKP_0_1) will be increased to account for 
the high running loads m~ during static diagnostic testing. Packing load is ca1culated by multiply­
ing the packing coefficient by the stem diameter. The measured static packing load (see ATI. F), was 
measured as 4988 lbf. Rounding the load up to 5,000 lbf and dividing by stem diameter : . 

KPOAIKPOT = 
= 
= 

Fstatic run I Dstem 
5000 I 1625 
3077 lbf I inch of stem diameter 

Subtracting :Fpiston from the riiinimum required thrust .to OPEN 1SI9011B : 

Mrtimum required thrust to OPEN 
Less :Fpiston 
Adjusted minimum required thrust to OPEN. 

23571 lbf 
2717 lbf 

. 20854. lbf 

Comparison of actuator motor gearing capacity at degraded voltage to minimum required thrust for 
1SI9011B: . . . . . . 

Actuator capa.9ity, worst case stem mu 
Adjusted minimum required thrust to OPEN 
Mar. gm. 

22272 lbf 
.20854 lbf 
1418' lbf 

, Comparison of actuator structural capacity to minimUm required thrust for 1SI9011B: 
Actuator structural torque capacity, worst case stem mu 29891 lbf 
Mnimum required thrust to OPEN ~ . lbf 

. Margin 9037 lbf 

. Pressure Locking Cme ZSl9011A 

·For 2SI9011A, B ·the valve packing load coefficients (KP_O_AIKP_0_1) will be decreased to account 
for the lower than assumed running lOads measured during static diagnostic testing. Packing load is 
calculated by multiplying the packing coefficient by the stem diameter. · The measured static packing 
load (see ATI. F), was measured as 655 lb£ Dividing by stem diameter : 

KPOA!KPOT = Fstatic run I Dstem 

1--~~~~~--.-~~r~~~~--r-~~~~~~..--~~~~~--.-~~~~~---t 
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= 655 I l.625 
= 403 · lbf I inch of stem diameter 

Subtractmg Fpiston from the minimum required thrust to OPEN 2SI9011A : 

Minimum required thrust to OPEN 
Less Fpiston 
Adjusted minimum required thrust to OPEN 

I PAGE NO. 17of19 

19525 lbf 
2717 lbf 

16808 lbf 

Comparison of actuator motor gearing capacity at degraded .voltage to minimum required thrust for· 
2SI9011A: 

Actuator capacity, worst case stem mu 
Adjusted minimum required thrust to OPEN 
Margin 

16925 lbf 
16808 lbf 

. 117 .. lbf 

Cornpari~on of actuator structural capacity to minimum required thrust for 2SI9011A: 
· · Actuator structural torque capacity, worst case stem mu 24336 lbf , 

Minimum required thrust to OPEN 16808 lbf 
Maigin . 7528 lbf 

, 6.3.3 PRESSURE Loei<ING CASE 2SI9011B 

• · The force required to open a double seated flexible Wedge gate (FWG) valve is conservatively estimated 
as the sum of the differential· pressure load on the valve discs plus the static unwedging force that was 
measured during static diagnostic testing. Recent pressure locking tests ,conducted by ComF.d have . 
showri that this will yield a conservative resllit. · ·· ' 

The static unwedging force is not a variable which is input to T2 and it m1,1St be added to one of the 
variables which is a component of the minimum required thrust. For 2SI901 lB ·the valve packing load 
coefficients (KP_ O _ AIKP~ 0_1) will be increased to account for the static unwedging force. Packing 
load is calculated by multiplying the packing coefficient by' the stem diameter. The measured static 
unwedging load (see ATI. F), which includes actual packing load, was measured as 9738 lbf 
Rounding the. load up to 10,000 lbf and dividing by stem diameter : · 

KPOAIKPOT 
= 
= 

.. Fsfatic unwedge I Dstem 
10000 I 1.375 
7272 lbf I inch of stem diameter 

The T2 program does not take credit for the "piston effect". Piston effect ·is the force exerted. on the 
cross seetional area of the stein (Astern) by the pressurized fluid in the valve bonnet which actually 
assists valve opening. For the purpose of these evaluations piston effect will be subtracted from the 
minimum required thrust to open the MOV. For 2SI9011B: 
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Where Astern 
= 

Fpiston = 
= 

= .7854 * (1.375)2 

1.49 square inches 

Pbonnet * Astern 
1310 * 1.49 
1952 lbf 

Subtracting Fpiston from the minimum required thrust to OPEN: 

Mnimum required thrust to OPEN 
Less Fpiston 
Adjusted minimum required thrust to OPEN 

24342 lbf 
1952 lbf 

22390 lbf 

Comparison of actuator motor gearing capacity at degraded voltage to rniJ:rimum required thrust:. 
. ' 

Actuator capacity, worst case stem mu 
· Adjusted miniml.lill required thrust. to OPEN 
Margin ' 

26914 lbf 
. 22390 lbf 
4524 ' lbf 

Comparison of actuator structural capacity to minimum required thrust for 2SI9011B : 
Acttiator structural thrust capacity, worst case stem mu 26400 lbf 

· Less adjusted minimum required thrust.to OPEN 2239o lbf 
Margin ' 4010 ' lbf 

7.0 SUMMARY AND CON(llJSI()NS 

The worst-case system conditions (from a pressure-locking standpoint) under which valves 1(2)MOV-
SI90 llA&B will be required to open are: · 

• Downstream pressure: N~ containment atmospheric pressure until valve opens . 

• Upstream pressure: Ranges from 118 to 171 psi at instant of opening demand, ·increasing to Up 

to 1691 psi over the next few seconds if the valve does not open, or 913 psi if the valve opens 
(pumps ·are. started one at a time). ~ 

• Bonnet pressure: Up to approximately 1310 psi, the prevailing system pressure prior to shutting 
down the SI pump; not including any heating effects. . 

• Process temperatirre: Maximum 126.5°F; temperature will not change significantly m the brief 
time inter\lal that the upstream side of the valve is depressurized. 

• Comparirig 1Sl9011A, B actuator motor gearing capacity, worst case stem mu, at degraded 
voltage to minimum required thnist there is a margin of 1418 lbf . 
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• Comparing 1SI9011A, B actuator structural thrust capacity, worst case stem mu, at degraded · 
voltage to minimum required thrust there is a margin of 9037 lbf . · 

• Comparing 2SI9011A actuator motor gearing capacity, worst case stem mu, at degraded voltage 
to minimum required thrust there is a margin of 117 lbf . 

• Comparing 2SI9011A actuator structural thrust capacity, worst case steni mu,.at degraded voltage 
to minimum required thrust there is a margin of 7528 lbf . 

• Comparing 2SI9011B actuator mo!or gearing capacity, worst case steni mu, at degraded voltage 
to minimum required thrust there.is a margin of 4524 lbf. · 

• Comparing. 2SI9011B actuator structural thrust capacity, worst case Stem mu, at degraded voltage 
to minimum required thrust there, is a ~gin of 4010 lbf. · 

• Based on the results of the above c8lculation the actuator bas margin to open Under a pressure 
locked condition The results of the calclliation iriclude nonnal provisions for expected degradh-
tion during the nonnal maintenance interval. · · · 

• This calculation was prepared to evaluate the capability of 1(2)MOV-SI9011A&B to open llllder 
a pressure locked condition The results are not to be used to support design activities. 

(Final) 

·~---~~~~--r-~~ 
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Station: ZION I !Valve Number : 2s190118 · I RSMDS Revision Number: · 
.. -~ . ', 

COMMENTS : STATIC WRIZ35927 EVALUATED 2-19-84. TEST WAS AUX SENSOR TEST. I 

·- 1' 

· ASSOCIATED STATIC TEST DATA TAICEN FROM UPDATE OF TEST 8 WITH 2.31 DATED I 
· 7-12-93. TCF FOR THAT UPDATE IS 1.215 .. DP TEST RE-EVALUATED USING I 
Pl-15ON12/30l93. C14FROMTHEASSOCIATED STATIC TEST WAS NOT ENTERED I 
SINCE IT WAS AT A LOWER TSS. SP TEST WAS USED FOR TORQUE AT CST FOR THE I 
DP TEST. WR#Z16985. DESIGN INPUTS FROM RSMDS •AS-BUILT 02l0&'95 I 

··,.-. 

18:05. Olli 10I07/94, THE VALVE FACTOR WAS INCREASED BASED ON CHRON t I 
211374. SINCE THE LIMIT SWITCH IS CONTROLLING C14, AN ESTIMATE OF C141 
TORQUE IS REQUIRED. BASED ON THE EVALUATION OF THE STATIC TEST RESULTS, I 
THE COF WAS 0.07. TO BE CONSERVATIVE, A COF OF 0.15 WAS USED TO I 
CALCULATE C14 TORQUE. 4827 X O.Ol71 a 82.5 FT-LBS. . 

-· .:·.-:·:·' 
~ . .. . .. ..: - ' 

' , -. <;! '<.;; -] 

·,_ '· 
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Station: ZloN· I IValve Number : 2sl9011e 

· Design Inputs: 

~anking: Low-. PRARank: 

ll'alve Type: GATE ·-. Model: 4GM58FN 

Valve Size: 4 Seat Diameter : 3.08 

Seat Angle: 5.00- LSST/VUF: 0.95 0.80 

Actuator: SMB-040 Shop Order No. : 3625o6C 

Torque MinJMax: 87.: 500 TSS MlniMax: 1 ·.' 3 

OAR: 41.3 

Motor Start/Stall. : 40 49 Motor Size: 

Motor RPM: 1800 Motor Frame: .o 

Stem Dia; VeM/Ad'. 1.375: 1.375 Pitch: 1/3 

Test/Found COF: 0.150: 0.200 Stem Thread: . STANDARD 

DBDINFO: 

Line Pres O/C: 1705 

,lNO/C: 397 

dPTestlNFO 

Test Date: . 

. tss: 
Line Pres. Open: . 

Una Pres. Close : 

Measured Close dP : 

33 

397 

. 01/16193 

1.75 

1510 

dP Open/Close_: · 1695 

Flow: 

Test Number: · · 

RR Running 
Torque: 

Max Thrust 
Opening: . 

oP::~,ll,''G, a114 =~ 
Valve Factor Close: · 0.891 Cutoff: 

.. Measured ROL: 
Extrapol&ted Max 

5.0 % . Pullout Thrust : 

33 

NIA 

13 

10164 

131 

10264 

·10164 

. I RSMbs Revision Numb8r: 

Vendor: VE LAN 

Pres. Class : 1500 

. Orifice Diameter: 3.083 

THIFITQIF: 1.00 1.00 

Spring Pack: 0501-184 

Eff- Pull/Run/StallP: 40 55 55 

. Rate VoltagefType: 460: AC 

Brake Torque: 

Lead: 213 

· Packing Coefficient: 1000 

.· AMB Temperature (F):· 130 

Media: . LIQUID 

Assc:>ciated Static Test Date: 

Test Number: · · 

Line Pres. Open: 

01/15/93 
. 8~ 

· Line Pres. Close: 

Hard Seat Contact : 

RR Required 
Torque Close: 

DP Margin Close: 321.1 % 

Pullout Margin: 63.9% 

a 
a 

·193 

'·. 

mEd Calculation: 22S-B-005M-162 Rev. --=1 __ .ATIACHMENT: F PAGE: -=F.....::1 ...... l __ of 12 
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STATION : ZJON I I Valve Number: 2Sl9011 B II RSMDS R8ViSlon Number: 

Close Control: LS TSS: • Static Test INFO · 
Test Date/Numb8r: 02118194 : · 6 

AVG Run Close: 463 Thrust@ CST : 4827 Torque @ CST : 

AVG Run Open: 1837 .· Max Thrust Close: 16812 Max Torque Close: 

Thrust @ Hard Seat Contact: 915 Max Thrust Open: 9738.1 RR Running Torque: 

·Torque Location: 

Static Results 

1~00 

82.5 

_VTC -

Valve Condition: 452 l Measured COF Close: 0.150 Max Torque Close: 287.5 

Rat~ of Loading Used : 5.0% Measured Stem Factor: 0.017 RR Req'd Torque 

Operability Valve F~ctor: 0.900 SF(.08)/SF(Measured): 1.000 

MRT Margin 

(VF = gate/globe) Close Open· Close Open 

VF = 0.2/0.9: 1066 9738 3955.0 65.4% 

VF = 0.311.0: 1092 9738 3858.4 6~.4% 

VF= 0.4/1.1: . 1117 9738 3769.8 .. 65.4% .. 

VF = 0.511.2: 1143 9738 3681.8 65.4% 

VF = 0.6/1.3: 11.68 9738 3600.9 65.4% 

VF= 0.7/1.4: 1194 9738 352o.3 65.4% 

VF = 0.8/1.5: 1220 9738 3443.1 '65.4% 

VF = 0.9/1.6: 1245 9738 3372.0 65.4% 

VF= 1:0/1.7: . 1271· 9738 3300.9. 65.4% 

VF= 1.111.8: 1296 9738. 3235.3 65.4% 

VF = 1.211.9: "1322 - 10326·. . 3169.7 . 63;3% 

Operability VF: 1245 9738 33ttO·· 65.4% 

"· ... 
..._ .. ~ .. ~ . .. ' -

Valve Umiting 
Component Open ~ DISC - EARS 

MGC Margin 

· Open · . Close · 

Full Voltage & WP: 

Under Voltage: 

w/ UV & \NP-125 : 

w/ UV & Temp. Eff.:·. 

_w/ UV, Temp Eff.;. ·. 
WP-125, & Brake: 

Motor Pullout 
CapabiHty': 

Act Thru- Umlt 

· Kelsi Thrust Limit : . 

Ad. Torque Umit · · . . . 

SeisrTiic 

56361 

35619 . 

41980 

387·14 

43226 

·28155 

26400 

. 38880 

550 

Seismic 

82.7% 

72.7% 

·76.8k · 

74.8%-

·77.5% 

65.4% 

6~.1 % 

75.0% 

Thrust Umit . 28900 . Thrust Margin: 

WeakUnk WeakUnk 
· Close Thrust 19492 . Margin Clf:>Se: 

WeakUnk WeakUnk 
Open Thrust . 20202. Margin Open: 

91.4% 

86.4% 

. 88.5% 

87.5% 

88.8% 

36.3%-

56.8% 

47.7%· 

41'.8 % . 

13.7% 

51.8% 

Calculation: 22S.:.B-OQ5M-162 Rev. --=1._· _ATTACHMENT: F PAGE: ...... F~l=O __ of 12 
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Station: 

• 

ZJON I IVatve Number : 2Si9d11A I RSMDS Revision Number: 

DP TESTS WERE RE-EVALUATED USING Pl-15 ON 12-16-93. STATIC WRIZ35928. I 
DP TORQUE AT CST FROM WRIZ16984. DESIGN INPUTS FROM RSMDS "AS-BUil TI 
02/2419518:<>8". ON 10/07194, THE VALVE FACTOR WAS INCREASED BASED ON I 
CHRON t 211374. SINCE THE LIMIT SWITCH IS CONTROLLING C14, AN ESTIMATE I 
OF TORQUE IS REQUIRED AT C14. BASED ON THE STATIC TEST RESULTS, THE STEM I 
IS NON-LOCKING. THEREFORE, IT CAN SHOWN THAT THE COF IS LESS THAN 0.15. I 
TO BE CONSERVATIVE A COF OF 0.15 WILL BE USED AND THE TORQUE FOR C14 I 
WILL BE ESTIMATED. 11752 X 0.0191 = 224.5 FT-LBS. 

: ·~ - . 

t 

. ll . -l~(J _i_1.1i_1J2 
appropriate and input correctly. 

·-~~~~~.;__...;.....-----.....:_....;.;....__ 5._t JI. I 9S-
r are Qualified. 
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Station: ZION I !Valve Number : 2Sl9011A I RSMDS Revision Number: . 

Design Inputs: 

Ranking: LOW PRARank: Vendor: ANCHOR/DARLING 

v'alve Type : GATE DD Model: 4GM58FN Pres. Class : 1500 

Valve Size: 4 Seat Diaineter : 3.81 Orifice Diameter: 3.813 

Seat Angle: 0.00 LSBT /VUF: 0.95 0.40 THIF/TQIF: 1.00 1.00 

Actuator: SMB-0-15 Shop Order No. : 348862A Spring Pack: 0501-184 

Torque Min/Max: 87 500 TSS MinlMax: 1 3 Eff- Pull/Run/StallP: 40 .. 50 55 

OAR: 69.6 . 

Motor Start/Stall : 15 20. Motor Size: Rate Voltage/Type: 460: AC 

Motor RPM: 3600 Motor Frame: 0 Brake Torque : 

Stem Dia: Valve/Act: 1.625: 1.625 Pitch: 1/3 Lead: 213 

Test/Found COF: 0.150: 0.200 Stem Thread: . STUB Packing Coefficient: 1000 

DBDINFO: 

Line Pres O/C: 1705 33 dP Open/Close : 1695 . 33 AMB Temperature (F): 130 

UVO/C: 411 411 Flow: NIA Media: . LIQUID 

t 

dPTestlNFO 

Test Date: · 01/16/93 Test Number: 18 Associated Static Test Date : 01/16/93 

TSS: 2.25 RR Running Test Number: 16 

Line Pres. Open: . Torque: Line Pres. Open: ·o 
Line Pres. Close : 

Line Pres. Close: 0 
Max Thrust 

Measured Close dP : 1455 Opening: 5019 Hard Seat Contact : 1939 
Max UptQand 

12334 Torque at CST: 279 Average Running Close : 1391 . Including Hard Seat: 

Close Running : 2650 Torque Location: TSP 

Thrust at CST 14729 CST Thrust: 16395 

DP ResultS 

Measured COF : 0.147 Valve Condition : 548 
RR Required 
Torque Close: 

Extrapolator Flow 
Valve Factor Close: 0.550 Cutoff: 12402 DP Margin Close: 72.8% 

· Measured ROL: 10.2% 
Extrapolated Max 

8498. Pullout Margin: 50.3% Pullout Thrust : 

mEd Calculation: 22S-B-005M:..162 Rev. --=I __ ATTACHMENT: F PAGE: F8 of 12 ----- --==--
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STATION: ZION · I Valve Number: 2Sl9011 A 11 RSMDS Revision Number: I 
Static Test INFO 

Test Date/Number: 02/06/94 : 3 Close Control: LS 

11752 

25109 

1096 

AVG Run Close: 1098 Thrust @ CST : 

AVG Run Open: 655 · Max Thrust Close: 

Thrust@ Hard Seat Contact: 1889 Max Thrust Open: 

Static Results 

Valve Condition: 791 \ Measured COF Close: 0.150 ' Rate of Loading Used : . 10.2% Measured Stem Factor: 0.019 

Operability Valve Factor: 0.650 SF(.08)./SF(Measured): 1.000 

MRT Margin MGC 

(VF= gate/globe) Close Open Close Ope·n 

VF = 0.2/0.9: 2263 1433 847.1 % 91.6% Full Voltage & WP: 

VF = 0.311.0: 2305 3368 829.8% 80.3% Under Voltage: 

·VF= 0.4/1.1: 2347 5304 8132% 69.0%. w/ UV & WP..:125 :. 

VF = 0.5/1.2: 2389 7239 . 797.1 % 57.7% · w/ UV & Temp. Eff.: 

VF = 0.6/1.3: 2431 9175 781.6 % 46.4% w/ UV, Temp Eff., 

VF = 0.711.4: 2472 11110 767.0% 35:1 % 
WP-125, & Brake: 

VF = 0.811.5: 2514 13046 752.5%' 23.7% 
Motor Pullout · 
Capability: 

. \IF= 0.9/1.6: 2556 14981 738.5 % 12.4% 
Act. Thrust Limit: 

VF= 1.011.7: 2598 . 16917 n4.9% 1.1 % . 
Kalsi Thrust Limit : 

VF= 1.111.8: 2640 18852 711.8 % . -10.2%. 

VF = 1.2/1.9: 2682 20788 699.1 % -21.5 % 
Act Torque Limit: .· 

Operability VF: 2451 10143 174.4% 40.7% 

Seismic 

TSS: 1.50 .. 

· Torque@ CST:· 224.5 

Max Torque Close: · 

RR Running Torque: 

Torque Loc:ation: TSP 

Max Torque Close: 479.6 

RR Req'd Torque 

26024 

19636 

20775 

21382 

21432 

17106 

26400 

38880 

550 

Seismic 

Margin 

Open Close 

95.8% 

94.4% 

94.7~ 
. 94.9% 

94.9% 

93.6% 

95.8% 

97.2%. 

54.8% 

40.2% 

43.4% 

45.0% 

45.2%. 

4.9% 

35.4% 

12.8% 

Seismic Limiting 
Component Close: BODY-BONNET FLNG Thrust Limit: 33100 Thrust Margin: 24.1% 

Valve Limiting Weak Link Weak Link 
52.4%. Component Close: OPR & YOKE.BOLTS Close Thrust: 52800 Margin Close: 

Valve Limiting Weak Link· Weak Link 
Component Open : DISC Tf-!READS Open Thrust: 53450. Margin Open: 97.9% 

.mEd Calculation: 22S-B-005M-162 Rev. _ _,,l.___ ATTACHMENT: F PAGE: -=F--=-7 __ of _~1=-2-· _ 
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Stauon: ZION I 1va1ve Namoer : 15190118 I RSMDS Revision NUmoer: 

•'COMMENTS: 

• 

• 

STATIC WR#9400296n, EVALUATED 10/10195. ASS STATIC WR#Z34544, I 
EVALUATED 1-29-94. OP WR#Z27435, EVALUATED10-2-94. DESIGN INPUTS FROM I 
RSMDS AS-BUILT 2/24/9516:13. 100% BYPASS OF CLOSE TORQUE SWITCH . 

ComEd Calc~lation: 22S-B-005M-162 Rev. _......::...1 __ 

. Prepared w1tn MUV uperao1111y Hev1ew Program vel940507 Printed with Form Rev: 0 Printed: 11/16195 . 12:06:22 PM 



I station: ZION. 11va1ve Numoer: 15190118 I RSMDS Revision NUmoer: 
Design iriputS: 

Ranking: LOW PRARank: Vendor: ANCHOR/DARLING 

• ilveType: GATEDD Model: 4GM58FN Pres. Class: 1500 

Valve Size: 4 Seat Diameter : 3.81 Orifice Diameter: 3.813 

Seat Angle: 0.00 LSBT /VUF: 0.95 0.40 THIFffQIF: 1.00 1.00 

Actuator: SMB-0-15 Shop Order No.: 345629C1 Spring Pack: 0501-184 

Torque Min/Max: 87 500 TSS Min/Max: 1 3 Eff- PulVRun/StallP: 40 50 : ' 55 

OAR: 78.8 

Motor Start/Stall : 15 20 . Motor Size: Rate Voltageffype: 460 AC 

Motor RPM: 3600 Motor Frame: 0 Brake Torque : 

Stem Dia. Valve/Ad: 1.625: 1.625 Pitch: 1/3 Lead: 213 

Test/Found COF: 0.150: 0.200 Stem Thread: STUB Packing Coefficient: 1000 

DBD INFO: .. 
Line Pres O/C: 1705 33 dP Open/Close : 1695 33 AMB Temperature (F): . 130 

UVO/C: 398 398 ·Flow: NIA Media: LIQUID 

dPTest INFO 

Test Date: 02/20/94 Test Number: 9 Associated Static Test Date: 01/29/94 

TSS: 1.25 RR Running Test Number: 8 

Line Pres:· Open: Torque: Line Pres. Open 

Line Pres. Close : 
Line Pres. Close: 

Max Thrust 
Measured Close dP : 1493 Opening: 6287 Hard Seat Contact : 1963 
Max Up to and 

13467 Torque at CST: 114 Average .Running Close : 2284 Including Hard Seat: 

Close Running : 2435 Torque location: 
, 

VTC 

Thrust at CST 15640 CST Thrust: 7837 

DP Res.ults 

Measured COF : -0.023 Valve Condition : 0 
RR Required 
Torque Close: 

-. Extrapolator Flow 
Valve Factor Close: 0.647 Cutoff: 13535 DP ·Margin Close: 119.9 % 

Measured ROL: -99.6 % 
Extrapolated Max 

11273 Pullout Margin: 37.9% Pullout Thrust : · 

mEd Calculation: 22S-B-005M-162 Rev.-~! __ ATTACHMENT: F .PAGE: ....::;F-=5 __ of _-=12=---
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.__s_1A_11_o_N_:_z_1_o_N ____ __.l I valve Numoer: 1S1so11s II RSMDS Revision Number: 

Static Test INFO. 

Test Date/Number : 10/10/95 : 7 Close Control: LS TSS: 

AVG Run Close: 5073 Thrust @ CST : 11646 Torque @ CST : 

AVG Run O(;!en: 4gss 1 Max Thrust Close: 20583 Max Torque Close: 

Thrust @ Hard Seat Contact: 5032 Max Thrust Open: 5423 RR Running Torque: 

1.75 

170.52 

300.97 

Torque LocatiOf'!: VTC . 

Static Resul~s 

Valve Condition: 0 ( Measured COF Close: 0.085 l Max Torque Close: · 301 

Rate of Loading Used : -99.6 % Measured Stem Fai:tor: 0.015 RR Req'd Torque 

Operability Valve Factor: 0.650 SF(.08)/SF(Measured): 1.000 

MRT Margin 

(VF= Close Open Close Open 
gate/globe) 
VF = 0.2/0.9: 5217 5423 470.6 % 70.1 % 

VF= 0.3/1.0: 5254 7343 . 466.6% 59.6% 

VF = 0.4/1.1: 5292 9279 462.5 % 48.9 % 

VF= 0.5/1.2: . 5330 11214 458:5 % 38.3'% 

VF = 0.6/1.3: 5368 13150 454.5% 27.6% 

VF = 0.7/1.4: . 5405 15085• 450.7 % 16.9% 

VF = 0.8/1.5: 5443 . 17021 . 446.9% 6.3%,. 

VF = 0.9/1.6: . 5481 18956 443.1 % -4.4% 

VF= 1.0/1.7: 5518 20892 439.5 % -15.0 % 

VF= 1.1/1.8: 5556 22827 ' 435.8% -25.7 % 

VF= 1.2/1.9: 5594 24763 432.1 % -36.4 % 

Operability VF: . 5386' . 14118 452.7% 22.3% 

Seismic Limiting 
Component Close: BODY-BONN.ET FLNG· 

Valve Limitin8 
Component l()se: OPER & YOKE BOLTS 

Valve Limiting 
Component Open : DISC THREADS 

MGC M~rgin 

Open Close· 

Full Voltage & WP: 

Under Voltage: 

w/ UV & WP-125: 

38545 

27273 

28855 

85.9% 

80:1 % 

81.2 % 
w/ UV & Temp. Eff.: . 29699 . 81.7% 

w/ UV, Temp Eff., 
WP-12~.· & Brake: 

Motor Pullout 
Capability: 

Act Thrust Limit 

Kalsi Thrust Limit : 

Act Torque Limit 

Seismic 

29767 

18161 

26400. 

38880. 

550 

Seismic 

81.8% 

70.1 % 

79.5% 

86.1 % 

Thrust Limit 33100 Thrust Margin: 

Weak Link Weak Link 
'Close Thrust: 52800 Margin Close: 

Weak Link Weak Link 
Open Thrust: 53450 Margin Open: 

69.8% 

57.3% 

59.6 % 

60.8% 
'• 

60.9% 

22.0% 

47.1 % .. 

. 45.3% 

37.8% 

61.0% 

89.9 % 

lllii..mEd Calculation: 22S-B-005M-162 Rev. -·~1 __ ATTACHMENT: F PAGE: F4 of -=12,__ 
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I Station: ZION I !Valve Number : 151901 iA I RSMDS Rev1s1on Number: 

I COMMENTS: STATIC WR #940029678. DESIGN INPUT FROM RSMDS REV "AS-BUILT02/24/95 l 
16: 12". ·TEST AFTER CHANGE TO LIMIT CLOSE CONFIGURATION. SEISMIC LIMIT l 
PER CHRON #215456 DATED 9/14195. l 
................... .............. •• •• • • ··········~········ 1 
ASSOCIATED STATIC AND DP WR #i27435. THESE TESTS WERE PERFORMED WITH THE i 
CLOSE TORQUE SWITCH BYPASS SET AT 100%, SIMULA TING A LIMIT CLOSE i 
CONFIGURATION. THE C14 THRUST WERE REMOVED SO THE SOFTWARE WOULD APPLY l 
A5%ROLF. . 

I 
. ! 

I 

ComEd Calculation: 22S-B-005M-162 · Rev. ---=1.__· ATTACHMENT:_F_ PAGE: -=F-=-3 __ of _-=1=2-
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I Sfaf1on: ZION I ll'Jalve Numl5~r : is1saii~ I RSllJIDS R~v1s1oi'i Numoer: 

Design lriputS: 

Ranking: LOW PRA Rank: Vendor: ANCHOR/DARLING 

alve Type:. GATE DD Model: 4GM58FN Pres. Class : 1500 

Valve Size: 4 Seat Diameter : 3.81 · Orifice Diameter: 3.813 

Seat Angle: 0.00 LSBT/VUF: 0.95 0.40 THIF/TQIF: 1.00 1.00 

Actuator: SMB-0-15 Shop Order No. : 348862A Spring Pack: 0501-184 

Torque Min/Max: 87 500 TSS Min/Max: 1 3 Eff- Pull/Run/StallP: 40 50. : 55 
OAR:· 69.6 

Motor Start/Stall : 15 20 Momr Size: Rate Voltage/Type: 460 AC 

Motor RPM: 3600 . MotDr Frame: 0 Brake Torque : 

Stem Dia. Valve/Act: 1.625 : 1.625 Pitch: 1/3 Lead: 213 

Test/Found COF: 0.150: 0.200 Stem Thread: . STUB Packing Coefficjent: 1000 

DBD INFO: 

Line Pres 0/C: 1705 33 dP Open/Close : 1695 33 AMS Temperature (F}: 130 

UVO/C: 393 393 Flow: NIA Media: LIQUID 

dP Test.INFO 

Test Date: 02120/94 Test Number. 5 Associated Static Test Date : 02120/94 • TSS: 1 Test Number: 1 . . 
RR Running. 

Line Pres. Open: Torque: Line Pres. Open 

Urie Pres. Close : 
Line Pres. Close: 

Max Thrust 
·Measured Close dP : 1459 Opening: 3640 Hard Seat Cont~ct : ·• . 678-
Max Up fo and 

10843 Torque at CST: .o · Average Running Close : 124 ~ Including Hard Seat: 

Close Running ·: 1906 Torque Location: 

. Thrust at CST 0 CST Thrust: . : . 0 

' 

DP Results 

Measured COF : -0.078 Valve Condition : 554 
RR Required 
Torque Close: 

Extrapolator Flow. 

Valve Factor Close: 0.503 Cutoff: 1091.1 DP Margin_ Close: 139.9 % 

Measured ROL: 5.0% 
Extrapolated Max 

Pullout Margin: Pullout Thrust : 

ornEcl Calculation: 22S-B-005M-162 Rev. _---"-1 __ ATTACHMENT:~F- PAGE: ~F~2 __ of _~1=2-
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._s_1_A_1 _1u_N_: _z_1u_N _____ _,I I ValVe Number: 1 Sl9011A II RSMDS Rev1s1on Number: 

Static Test INFO 

Test Date/Number: 09/26/95 : 5 Close Control: LS TSS: 1.00 

AVG Run Close: 475 Thrust @ CST : 10916. Torque @ CST: 155.63 

AVG Run Open: · 523 Max Thrust Close: 29571. Max Torque Close: 440.94 

Thrust @ Hard Seat Contact: 456 Max Thrust Open: 1243 RR Runni~g Torq~e: 

Torque Location: VTC 

Static Results 

Valve Condition: 0 L Measured COF Close: 0.081 Max Torque Close: 440.9 

Rate of Loading Used : · . 5.0 % Measured Stem Factor: 0.014 . RR Req'd Torque 

Operability Valve Factor: 0.650 SF(.08)/SF(Measured): 1.000 

MRT. Margin MGC Margin 

(VF= Close Close Open 
Open Close 

·Open 
gate/globe) 
VF = 0.2/0.9: 651 · 1243 3920.5 92.1 % Full Voltage & WP: 34759 96.4%• 68.6% 

VF =·0.3/1.0: 691 2745 3687.8 82.4% Under Voltage: 23980 94.8 (o 54.5% 

VF= 0.4/1.1: 73.1 4681 .3480.5 
" 

70.1 '% w/UV & WP-125: 25371 95.1 %. 57.0% 

VF = 0.5/1.2: 770 6616 3299.1. 57.7% w/ UV & Temp. Eff.: 26113 95.2 % 58.2 % 

VF = 0.6/1.3: 810 8552 3131.3. 45.3% w/ UV, Temp Eff., 

VF = 0. 7/1.4: 850 10487 2979.2 32.9% . WP-: 125, & Brake: 26173 95:3 % 58.3 % 

VF= 0.8/1.5: 889 12423 2844.1 . 20.6% Motor Pullout 
Capability: 15640 92.1 % 

VF= 0.9/1.6: · 929 14358 2717.4 8.2% 

VF= 1.0/1.7: 969 16294 2601.1 -4.2 % Act. Thrust Limit: 26400 95.3 % -12.0 % 

VF= 1.1/1.8: 1008 18229 2496.6 -16.6·% Kalsi Thrust Limit : 38880 96.8% 23. 9 °/c 

VF= 1.2/1.9:. 1048 20165 2397.5 -28.9 % Act.. Torque Limit 550. 19.8 °le 

Operability VF: 830 9520 3053.4 39.1 % 

Seismic Seismic 
Thrust Limit 38500 Thrust Margin: 23.2 % 

Seismic Limiting . 
Component Close:. BODY-BONNET BOLTING 

Weak Link Weak Link 
Close Thrust: . 52800 Margin Close: 44.0% 

· Valve Limiting · · . · · 
.• Component Close: OPER & YOKE BOLTS 

' 
Valve Limiting · 

. Component Open : DISC THREADS 
Weak Link Weak Link 
Open Thrust ·53450 Margin Open: 97.7% 

-omEd Calculation: 22S-B--005M- l 62 Rev. ---=-1 __ ATTACHMENT: --=-F- PAGE: ....:.F....:.l __ of 12 
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CHANGE LIST 

Station: ZION System: SI Valve No: 2SI9011B PARAMETER 
( . 

CHANGED: 02/09/96 14:12:42 PRINTED: 02/09/96 14:12:42 

4t-- AS-BUILT VALUE CHANGED VALUE FIELD NAME AS-BUILT VALUE CHANGED VALUE 

1705 1310 DPOP 1695 2502· 

THIF 1.00 1.40 TQIF 1.00 1.40 

SEF_O_A 0.780 o.n8 SEF_O_T 0.780 o.n8 

KP_D_T 1000 7272 KP_O_A 1000 7272 

AF 0.900 1.000 MR_FAC o.9n 0.978 

MVOP 397 394 ALLTOP 20202 27299 

C_DATE 02/06/95 02/09/96 C_TIME 10:37:32 14: 12:42 

PREP PSESR RVWR DAVIEJX 

, .. 

· ~mF.ci Calculation: 22S-B-005M-!62 Rev. --=1 __ ATTACHMENT:--=E- PAGE: _E~9 __ of _-'"9 __ 



TARGET THRUST WORKSHEET 

T2 v 3.1 Copyright COl!Ed 1994 CODE TESTED OK: 02/09/96 14:12 PARAMETER 2SI9011B 
ZION SI. SYSTEM 
GATE VALVE:RUN EFF. USED FOR ISOLATION·SERVICE 
Valve Type/Service: GATE /I Valve Size: 4.00 in Equip.Tol.CO/C): 9.00/ 9.00X 

.ngpack No: 0501-184 

~Rating: 40.0 ft-lbs 

Stem Dia CV/A): 1.375/1.375 in 

CS.Tol.CO/C): 0.0/ 5.0X TCFOa: 1.000 TCFOt: 1.000 
TCFCa: 1.000 TCFCt: 1.000 

Nominal Speed: 1800 rpm Rated Voltage: 460 VAC OGR: 41.30L 

Thrust Rating: 24000 lbs 

Actuator Type: SHB-0-40 . 

Torque Rating: 500 ft-lbs 

Pitch:Lead: 1/3 :2/3 Stem Factor: 0.0200 ft C~a=0.200) StFµa/StFµt: 1.1696 

Thread: STANDARD 

ASR:. 1.10 
ASRG: 1. 10 
THIF: 1.40 
TQIF: 1.40 
ROLF: 0.950 

Stem Travel: 3.625 in 
0.0171 ft C~t=0.150) 

.stem Speed: 27.44 ipm Stroke Time: 7.93/ 12 secs 
vuF: a.so· 

Env Tp/MR Fae: 54.4°C/0.978 SeFCOa/Ot): 0.778/0.778 ·seFCCa/Ct): 0.900/0.900 VC: 0 lbs 

~t=0.150 

LmtCls 19492 
+10X DISC-PLATE 

3.00 LmtCls 13923 ( 12623) 
Top iOp--- DISC-PLATE/1.40 

CLOSING DIRECTION ~a=0.200 

TSS ~="',:-=;28~90~0-=.,...-------­
YOKE LEGS CS) 

55652 
Motor Stall Max 

25959 [ 25388] 
Motor Stall Cap 

23571 < 21371)Static Tst Lmt =':3'::271 'E:l"'::':~~ 
ACT STRUC LHT THRSTC0)/1.40/0.80 D 

21166 ( 19190)Static Tst Lmt 32146 ( 29146) 
TOR GEARINGC0)/1.40/0.80 .·Degraded Mtr Cap 

31439 ( 28504) 
Elev Tp Htr Cap 

1424 { 4%) 1.00 4350 1812 . 

31439 ( 28504) 
Elev Tp l'tr Cap 

Mini 1.103 Running Load iiirt ~ ,.,.M ... i n-:-i-nun-'=~•"""1,....""'1 o=-3:-----..;;:z....,---
-(.5.00·2+ 9.00"2)·0.5=10.30X Tol=< 5.00·2+ 9.00.2).0.5=10.30 

1375 3915 . 1643 
Packing Load :;ox- Hininun Required 

µt=0.150 OPENING DIRECTION . ~a=0.200 

liL ~ --· ~32;::..1;..;;;64'"'---------- 24010 ( 22028) 
ACT ~TRUC LMT TORQ(O) Backseat Limit 

TSS ~ 28900 24010 C 22028) 
""yo=-:-K=E~. L~E""G~s'""c'""s..,..>------- Backseat Limit 

28900 
YOKE LEGS (S) 

27299 
DISC EARS· 

32164 26400. ( 24220) 
+10X ACT STRUC LMT THRST(O) 

3.00· 29240 
·Top iOp---

1.ls 14145 
Max~ 

27500 
ACT STRUC LHT TpRQ(O) 

27299 
DISC EARS 

65090 27500 26400 24220 . ' 
Motor Stall Max +10X ACT STRUC HT THRST(O) 

31478 [ 30785] 3.00 25000 .. 
Motor Stall Cap Top rop-

' 

55652 
Motor Stall Max 

26914 [ 26321] 
Motor Stall Cap 

28350 ( 26009) 2.00 14675 24239 ( 22238) 
Degraded Htr. Cap M8it" ~ Degraded Htr Cap 

3.oo 29240 ,.,....-3:;:..,1:-:0~33=-=·,..,,,.,..-=-==----"----- 2m6 c 25437> 3.oo . 25000 26533 23706 c 21748> 
Min ~ Min.*1.090*1.170 El.ev Tp Htr Cap H1n ~ '"'"M1.-'n-.""*1:-.-:09""0r---------- Elev Tp Mtr Cap 

StF~a/StFµt = 1:170 

1.00 5088 26533 9999 C36X)· 
Bot ~ Minirrun * 1.090 Running Load 

Tol=( 0.00·2+ 9.00·2,·o.5= 9.00X 

1.00 4350 26533 · 9999 C42X> 
sot ~ Mininun * 1.090 Running Load 

. Tol=C 0.00"2+ 9.00·2,-o.5= 9.00X 

9999 3915 24342 . 9999 
Packing Load :;ox- Mini rrun Requ1 red Packing Load 

~~ks_=------------'---------------------------------
ComEd Calculation: 22S-B-005M:..162 Rev. · _ _.,,l __ ATTACHMENT:_E=--- PAGE: __ E8 _____ of --=-9 __ 



T2 v3.1 ... ht ComEd 1994 CODE TESTED OK: .. OZ/09/96 14:12. THRUST WINDOW CALCU OR ZION SI VALVE 2Sl9011B PARAMETER • 
Valve T-ice(VALVE_TYPE/VALVE_SERV): GATE :i App Fae/Stall Cap"App (Af/AF_SC): 1..000 .950 Actuator Vendor. (ACTVENDOR). TORQUE 

. Valve Size/Class (VALVE_ SI ZE/VLVPRESCLS): 4.00: 1500 Environmental T~rature (ENV_TEMP): 54.4 · Shop Order No. (SHP _ORD_NO): 362506C 
Vendor (VENDOR): VELAN Motor Rating-Start/Degrade Fac.(MR/MR_FAC): 40.0:0.978 Actuator Model CACTMODELNO): SMB-0-40 
Valve Model No. (MODEL_NO): 4GM58FN Motor Rating-Stall/Cap Fae. CMR_S/MR_S_SC): 49.00i0.9541Act. Thrust Rating/ASR . CATR/ASR): 24000:1.10 
System Design P/T CSYS_DES_PR/SYS_DES_TP): 2485:650 (Motor Voltage - Op/Cl/SW (MVOP/MVCL/VSW): 394"]397:DV Act. Torque Rating/ASRG CMATR/ASRG): 500:1.10 

'opening Press. - Line/dP (POP/DPOP): 1310:25D2 Rated Voltage/Motor Type (RV/AC_DC): 460:AC Overall U.nit Ratio/l COAR/LOCK_GS): 41.30:l 

Closing Press. - Line/dP (PCL/DPCL): 33: 33 · Locked Rotor Current CLK_RTR_l): 38.00 Eff. -Pull/Run/Stall/Stall Cap 40:55:55 :40 
(Ef FP/EFFR/EFFS/EFFSC) 

Flow Direction/Media (FlO\l/M~DlA): N/A :llQulD Thermal OVerload Size <T_OVRL_SZ): CR123C5.92A 
. . Spring Pack No./LC (SPRG_PK_NO/LC): 0501-184 

Contact Seat/Orifice Dia. CSED/ORI DIA): 3.0630: 3.0630 Motor RPM/full Ld Faf •. <MOTOR_RPM/RPM_FAC): "1800:0.9444 
Seat factor - Open (SEF_O_A/SEF=O~T):''o.m :O.n8 Stem Speed/IST Stroke Time(STS/REim_sT_TM): 27.44: 12 
Seat Factor - Close (SEF_C_A/SEF_C_T): 0.900 :0.900 Stem Travel (ST_TRVL): 3.625 
·stem Diameter - Valve/Act. (STD/STD_A): 1.375: 1.375 ,Stem Material (ST_MAT): A461.17-4PH 

. Packing Load Coeffs (KP O A/KP OT): 7272:7272 . Limit.ing Component.CO) Thrust Temp Factor 

:L 
Torq. Output-Min/Max(TO_MIN/TO_MAX): 
TSS - Min/Max · CMIN_TSS/MAX_TSS): 
Equip.Tol.(0)-Th/CS(ET_TH_O/ET_cs_O): 

87: 500 
1.00:3.00 
9.00: 0.00 

Equip.Tol.(C)-Th/CS(ET_TH_C/ET_CS_C): 9.00: 5.00 

. Packing load Coeffs (KP_C_A/KP_C_T): 1000:1000 . ,DISC EARS. 272991 0 1.000 
CLMT CMP OP) (ALLTOP) CALLTOP_TP) CALLTOP_FAC) 

Thread (THREAD): STANDARD 
BONNET 42325 0 

Pitch/lead· (PITCH/LEAD): 1/3 :2/3 .(LMT_CMP_02) CALLTOP2) (ALLTOP_TP2) 
p.a/p.t (MU A/MU T): 0.200:0.150 .·. . YOKE LEGS (S) . 28900 0 1.000 

. - - . · · . . CSEI CMP OP) CSEI OP). CSEl_OP _TP) CSEl_OP _FAC) 
Vlv Cond/ROLF/Vlv Unwdg Fae CVC/ROLF/Wf): 0:0.950:0.80 .. -. - . - · 

. . . L1m1t1ng Component(C) Thrust Temp 
Inertia Factor - Thrust/Torque(THIF/TQIF): 1.40:1.40 
Stem Factor - As-f!)Und/Test (STF_A/STF_T): 0.0200:0.0171 
TCF(O) iii p.a/p.t (ET_CF_O_A/ET_CF_O_T): 1.442:1.356. 
TCF(C) iii p.a/p.t (ET_CF_C~A/ET_CF~C_T): 1.442:1.356 

SHEET OF 

Factor 
DISC-PLATE 19492 0 1;000 
(LMT_CMP_CL) (ALLTCL) (ALLTCL_TP) (ALLTCL_FAC) 
BONNET 42325 0 
(LMT_CMP_C2). (ALLTCL2) (ALLTCL_TP2) 
YOKE LEGS CS) 28900 ·. 0 1.000 
(SEl_CMP_CL) ·(SEl_Cl) (SEl_Cl_TP) (~El_Cl_FAC) 

Packing Load 
As-Left (Open/Close>: 9999 lbs I 1375 lbs 
As-Found (Open/Close): 9999 lbs I 1375 lbs. 

Ruming Load 
As-Left (Open/Close>: 9999 lbs I · 1424 lbs 
As-Found (Open/Close): · 9999 lbs I 1424 lbs 

Minimum Required Thrust 
.As-Left (Open/Close): 24342 lbs I 1643 lbs 
As"Found (Open/Close): 24342 lbs I 1643 lbs 

9602091412 PIO No: GN09406 ·· .. Backseat Lmt/Seat Angle(BK_ST_LMT/SEAT_ANGLE): 24010: 5.0 
OPENING CLOSING 

Pullout Run Stall Capacity Stall Pullout Run Stall Capacity Stall 

Gear Efficiency 40 40 55 55 40 40 55. 55 40 . 40 55 55 40 40 55 55 
Motor Rating 40.0 40.0 40.0 40.0 46.75 46.75 49.00 49.00 40.0 40.0 40.0 . 40.0 46.75 46.75 49.00 49.00 
Voltage 394AC 394AC 394AC 394AC 394AC 394AC 460AC 460AC 397AC 397AC 397AC 397AC 397AC . 397AC 460AC 460AC 
Application Factor 1.000 1.000 1.000 1.000 0.950 0.950 1.000 1.000 1.000 1.000 1.000 . 1 .• 000 0.950 0.950 1.0QO 1.000 

Coefficient of Friction . 0.200 0.150 0.200 0.150 0.200 0.150 0.200 0.150 0.200 0.150 0.200 0.150 0.200 0.150 0.200 0.150 
Stem Factor 0.0200 0.0171 0.0200 0.0171 0.0200 . 0.0171 0.0200 0.0171 0.0200 0.0171 0.0200 0.0171 0.0200 0.0171 0.0200 0.0171 
Motor Gearing Capacity 24239 28350 33329 38981 26914 31478 55652 65090 24610 28783 33838 395n 27325 31959 55652 65090 
Elevated Temp M/G Cap 23706 2m6 32596 38123 26321 30785 54427 63658 24068" . 28150 '33094 38706 26724 31256 54427 63658 

Spring Pack Capacity (p. = 0.200, Stem ·factor = 0.0200) 90X of Minimum = 3915 Minimum = 4350 Maximum = 25000 110X of Maximum = 27500 

Spring Pack Capacity (p. = 0.150, Stem Factor = 0.0171) . 90X of Minimum.= . 4579 Minimum = 5088 Maximum = 29240 110X of MaxirraJ!i = 32164 
OPENING CLOSING 

COMPONENT· p.=0.200 p.=0. 150 COMPONENT LESS INERTIA p.=0.200 p.=0.150 COMPONENT p.=0.200 p.=0.150 COMPONENT LESS INERTIA p.=0.200 1'=0.150 
ACT STRUC LMT THRST(O) 26400 26400 ACT STRUC LMT THRST(0)/1.40 18857 18857 ACT STRUC LMT THRSTCC) 26400 26400 ACT STRUC LMT THRST(C)/1.40 18857 18857 
ACT STRUC LMT JORQ(O) 27500 32164 ACT STRUC LMT TORQ(0)/1.40 19643 . 22974 ACT STRUC" LMT TORQ(C) 27500 32164 ACT STRUC LMT TORQ(C)/1.40 19643 ' 22974 
DISC·EARS 27299 27299 DISC EARS/1.40 

. 
1~499 ,19499 DISC-PLATE 19492 . 19492 DISC-PLATE/1.40 13923 13923 

YOKE LEGS (S) 28900 28900 YOKE .LEGS (S)/.1.40 20643 20643 YOKE LEGS CS) 28900 28900 YOKE LEGS (S)/1.40 20643 20643 
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CHANGE LIST 

Station: ZION System: SI Valve No: 2Sl9011A PARAMETER 

CHANGED: 02/12/96 08:42:34 PRINTED: 02/12/96 08:42:34 

~ AS-BUILT VALUE CHANGED VALUE FIELD NAME AS..-BUILT VALUE CHANGED VALUE 

1705 1310 DPOP 1695 2502 OP 

THIF 1.00 1.40 TQIF 1.00 1.40 

VUF 0.40 0.80 KP_O_T 1000 403 

KP_O_A 1000 403 AF 0.900 1.000 

MR_FAC 0.979 0.980 MVOP 411 404 

SEl_CL 33100 38500 SEl_CMP_CL BODY-BONNET FLNG (S) BODY-BONET BOLTS CS) 

SEl_OP 33100 38500 SEl_CMP_OP BODY-BONNET FLNG (S) BODY-BONET BOLTS (S) 

C_DATE 02/17/95 02/12/96 C_TIME 09:51:00 08:42:34 

PREP PSESR RVWR DAVIEJX 

. t 
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TARGET THRUST WORKSHEET 

T2 v 3.1 Copyright ConEd 1994 CODE TESTED OK: 02/12/96 08:42 PARAMETER 2SI9011A 
ZION SI SYSTEM 
GATE VALVE:RUN EFF. USED FOR ISOLATION SERVICE 
Valve Type/Service: GATE DD/I Valve Size: 4.00 in Equip.Tol.CO/C): 9.00/ 9.00X Thrust Rating: 24000 lbs 

Actuator Type: SMB-0-15 

Torque Rating: 500 ft-lbs 
•

·ngpack No: 0501-184 CS.Tol.(0/C): 0.0/ 5.0XTCFOa: 1.000 TCFOt: -1.000 
TCFCa: 1.000 TCFCt: 1.000 

r Rating: ·15.0 ft-lbs . 

Stem Dia CV/A): 1.625/1.625 in· 

Nominal S_peed: 3600 rpm ·Rated Voltage: 460 VAC OGR: 69.60L 

Stem Travel: 4.090 in 

Pitch:Lead: 1/3 :2/3 

Stem Speed: 32.57 ipm 

Stem Factor: 0.0226 ft ("8=0.200) 
0.0191 ft (~t=0.150) 

Stroke Time: 7.53/ 12 secs · 

StF"8/StF~t: 1.1832 

Thread: STUB 

ASR:. 1.62 
. ASRG: 1.10 
THIF: 1.40 
TOIF: 1.40 
ROLF: 0.950 

VUF: 0.80 
Env Tp/MR Fae: 54.4°C/0.980 SeFCOa/Ot): 0.650/0.650 SeFCCa/Ct): 0.650/0.650 VC: .300 lbs. 

~t=0.150 CLOSING DIR.ECTION ~a=0.200 

LmtCls 23119 
. +10X ACT STRUC LMT TORQ(C) 

3,00 LmtCls 16514 c 149n> 
Top Top ACT STRUC LMT TORQ(C)/1.40 

14756 c 13379>Static'Tst Lmt :--!.:..::..;;....i~-=;~ 
MOTOR GEARING(0)/1.40/0.80 De 

17166 ( 15564) 
Elev TpMtr Cap 

1693 < 8X> 
Mini 1.103 Running Load 
T - 5.00"2+ 9.00"2)"0.5=10.30X 

1625 
Packing Load 

TSS ~ 52800 
O~P~E~R=.~&=Y~OIC._....E-B~O-L~TS,__ ________ _ 

33876 
Motor _Stall Max 

16641 [ 16308] 
Motor Stall Cap 

12471 C 11307~Statfc Tst Lmt 17517 ( 15882) 
MOTOR GEARING(O)/ .40/Q.80 D~graded Mtr Cap . 

3465. . 2238. 
-10X Mininun Required 

17166 ( 15564) 
E le~ Tp 14tr Cap 

)·'· ; 

1625 
. Packing Load · 

~t=0.150 .. OPENING DIRECTION 

ill..~ ·-~53"-4=5~0_________________ 15180 ( 13927) 
DISC THREADS Backseat Limit 

~")- 38880 . . 
~ ACT STRUC LMT·THRST(O) 

38500 
BODY~BONET BOLTS (S) 

28796 .. 28796 ( 26418). 
+10X ACT STRUC LMT TORQ(O) . 

3.00 26178 
Top~ 

.·: ;". 

40084 
Motor Stall Max 

. 20027 [ 19626] 
Mo_tor Stall Cap 

ill..~ .,..,..~534~5.;;.0..,...,_______________ 15180 ( 13927) 
.DISC THREADS · Backseat Limit 

38880 
ACT STRUC _lMT THRST(O) 

38500 . 
BODY-BONET BOLTS CS)· 

. l ·. 

~f ~36 
JAcT ~~Ef fM~~~Aco> 

3.00 22124 
Top~ 

33876 
Motor Stall Max 

1.50 9961 . 
MiiX~ 

16865 c 154n> i. 75 10102 
Degraded Mtr Cap Max ~ 

14253 ( 13076) 
Degraded Mtr Cap 

2. 75 23475 ,.,.........;2~5;.-:-1:::83~,....,. ....... ------- 16527 ( 15163) 
• Min. iiin"" Min.*1.090*1.183 Elev_Tp Mtr Cap 

2. 75 19840. 21283 13968 ( 12814) 
Min ~ -M .... in-.""°•1.p;:.""090or---------------- Elev Tp Mtr Cap 

StF~a/StF~t = 1; 183 

1 .DO 4555 21283 655 { 4X> . 
Bot · B0t-:- Minimum * 1.090 Running Load 

Tol=C 0.0_0"2+ 9.00"2)"0._5= 9.00X 

1.00 3850 21283 655 C 5X} 
Bot ~ Mininun * 1.090 Running Load 

Tol=C 0.00"2+ 9.00"2)"0.5= 9.00X . 

40991 19525 
~Minimum Required 

655 3465 19525 
:;or Minimum Required 

655 
Packing Load Packing Load 

--rks: -------------­
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FOR ZION SJ VALVE 2SJ9011A PARAMETER 
Fae/Stall Ca (AF/AF SC): 1.000 0.950 Actuator Vendor CACTVENDO !TORQUE 

T2 v3. ight ComEd 1994 COO_E TESTED OK: 02/12/96 08:42 
....-~-:-~~,....,--~~-' 

Valve rvice(VALVE_TYPE/VALVE_SERV): GATE DD:I 
Valve Size/Class (VALVE_SIZE/VLVPRESCLS): 4.00:1500. ·Environnental T~rature (ENV_TEMP): 54.4 Shop Order No. (SHP_ORD_NO): 348862A 

Vendor (VENDOR): ANCHOR/DARLING Motor Rating-Start/Degrade·Fac.(MR/MR_FAC): 15.0:0.980 Actuator Model CACTMODELNO): SMB-0-15 

· Valve Model No. (MODEL_NO): 4GM58FN Motor Rating-Stall/Cap Fae. CMR_S/MR_S_SC): 20~00:0.9375Act. Thrust Rating/ASR (ATR/ASR): 24000:1.62 

System Design P/T CSYS_DES_PR/SYS_DES_TP): 2485:650 I Motor Voltage - Op/Cl/SW (MVOP/MVCL/VSW): 404J411:DV 'Act: Torque Rating/ASRG (MATR/ASRG): 500:1.10 
, Rated Voltage/Motor '!'~ (RV/AC_DC): 460:AC . Overall Unit Ratio/L (OAR/LOCK_GS): 69.60:L 

Locked· Rotor Current CLK_RTR_I): 26.00 Eff.-Pull/Run/Stall/Stall Cap 40:50:55:40 
(EFFP/EFFR/EFFS/EFFSC) 

Flow Dire"tion/Media . (FLOW/MEDIA): N/A :LIQUID Thermal overload Size C(_OVRL_SZ): CR123C5".92A 
Contact· Seat/Orifice Dia. (SED/ORl_DIA): 3.8130: 3.8130 Motor-RPM/Full Ld Fae. (MOTOR~RPM/RPM_FAC): .3600:0.9444 
Seat Factor - . Open (SEF_O_A/SEF_o)>:" 0.650 :0.650 Stem Speed/IST Str~ke Time(STS/REQD_ST_TM): 32.57: 12 

Seat Factor: - Close_ (SEF_C_A/SEF_c_t>: 0.650 :0.650 Stern Travel (ST_TRVL): 4.090 

Stern Diameter - Valve/Act. CSTD/STD_A): 1.625:1.625 Stern Material (ST_MAT): 17~4-PH 

I Packing Load Coeffs (KP O A/KP OT): 403~ 403 · Limiting C~nent(O) Thrust· T~ ·Factor· 

I Opening Press. - Line/dP CPOP/DPOP): 1310:250~ 
Closing Press. - Line/dP (PCL/DPCL): 33: 33 

Spring Pack No./LC CSPRG_PK;_NO/LC): 0501-184 
Torq. Output-Min/Max(TO_MIN/TO_MAX): 87: 500 

TSS - Min/Max CMIN_T~S/MAX_T~S): 1.00:3.00 
EqUip.Tol.(0)-Th/CS(ET_TH_O/ET_CS_O): 9.00: 0.00 

:L 

Equip.Tol.(C)-Th/CS(ET_TH_C/ET_CS_C): 9.00: 5.00 

Packing Load CoeffS CKP_C_A/KP~C_T): 1000:1000 DISC THREADS ·53450 .O 1.000 
CLMT_CMP_OP) (ALLTOP) (ALLTOP_TP) (ALLTOP_FAC) 

Thread (THREAD): STUB STEM 142200 O 
Pitch/Lead (PITCH/LEAD): 1/3 :2/3 (LMT_CMP _02) CALLTOP2) (ALLTOP _TP2) 
11a/11t · (MU A/MU T): 0.200:0.150 .BODY-BONET BOLTS CS) 3S500 0 1.000 

- - CSEI CMP OP) (SEl_OP) (SEl_OP_TP) (SEl_OP_FAC) 
Vlv Cond/ROLF/Vlv Unwdg Fae (VC/ROLF/VUF): 300:0.950:0.80 - -

· Limiting C~nent(C) Thrust Temp . 
Inertia Factor - Thrust/Torque(THIF/TQIF): 1.40:1.40 OPER. & .YOKE BOLTS 52800 O 1.000 
Stern Factor - As-Found/Test (STF _A/STF _T): 0.0226:'0;0191 (LMT_CMP _CL) . (ALLTCL) (ALLTCL_TP) CALLTCL_FAC) 

TCF(O) a 11a/11t (ET_CF_O_A/ET_CF_O_T): 1.083:1.069. STEM 88295 0 
(LMT_CMP_C2) CALLTCL2) CALLTCL_TP2) 
BcioY-BONET BOLTS CS) 38500 0 1.000 
(SEl_CMP_CL) CSEl_CL) (SEl_CL_TP) (SEl_CL_FAC) 

Factor 

TCF(C) i 11a/11t _ CET_CF_C_A/ET_CF_C_T): 1.083:1.069 

SHEET OF 

P~cking Load 
As-Left (Open/Close): 655 lbs I 1625 lbs 
As-Found (Open/Close): 655 lbs I 1625 lbs 

Running Load 
As-Left (Open/Close):. 655 lbs I 1693 lbs 
As-Found (Open/Close): 655 lbs I 1693 lbs 

Mini111.111 Required Thrust 
As-Left (Open/Close): 19525 lbs I 2238 lbs 
As-Found (Open/Close): 19525 lbs I 2238 l~ 

9602120842 PID No: GN09406 Backseat lmt/Seat Angle(BK_ST_LMT/SEAT_ANGLE): 15180: 0.0 

OPENING CLOSING 

Pullout Run Stall Capacity Stall Pullout Run Stall Capacity Stall 
Gear Efficiency 40 40 50 50 40 40 55 55 40 40 50 50 40 40 55 55 
Motor Rating . 15.0 15.0 15.0 15.0 18.75 18.75 20.00 20.00 15.0 15.0 15.0 15.0 18.75 18.75 20.00 20.00 
Voltage 404AC 404AC 404AC 404AC 404AC 404AC 460AC 460AC · 411AC 411AC 411AC 411AC 41 lAC 411AC 460AC 460AC 
Application Factor 1.000 1.000 1.000 1.000 0.950 0.950 1.000 1.000 1.000 1.000 1.000 1.000 0.950 0.950 1.000 1.000 
Coefficient of. Friction 0.200 0.150 0.200 0.150 0.200 0.150 0.200 0.150 0.200 0.150 0.200 0.150 0.200 0.150 0.200 0.150 
Stern Factor 0.0226 0.0191 0.0226. 0.0191 0.0226 0.0191 0.0226 0.0191 0.0226 0.0191 0.0226 0.0191 0.0226 0.0191 0.0226 0.0191 
Motor Gearing Capacity ' 14253 16865 17816 21081 16925 20027 . 338~6 40084 14751 17454 18439 21818 17517 20727 33876 '40084 
Elevated Temp M/G Cap 13968 16527 17460 20659 16587 19626 33199 39282 14456 17105 18070 21381 17166 20312 33199 39282 

Spring Pack Capacity (11 ~ 0.200, Stern Factor = 0.0226) 90X of Mininun = 3465 Mininun = 3850 Maxil!Ull = 22124 110X of Maxinun = 24336 

Spring_ Pack Capacity <11 = 0.150, Stern Factor = 0.0191) 90X of Minilllln = 4099 . ·Mininun = 4555 Maxinun = 26178 110X of Maxinun = 28796 
· · OPENING CLOSING 

COMPONENT 11=0.200 iL=O. 150 COMPONENT LESS INERTIA 11=0.200 11=0.150 COMPONENT 11=0.200 11=0.150 COMPONENT LESS INERTIA 11=0.200 11=0.150 
ACT STRUC LMT THRST(O) 38880 38880 ACT STRUC LMT THRST(0)/1.40 27771 27771 ACT STRUC LMT THRST(C) 38880 38880 ACT STRUC LMT THRST(C)/1.40 2m1 27771 
ACT STRUC LMT TORQ(O) 24336 28796 ACT STRUC LMT TORQ(0)/1.40 17383 20568 ACT STRU& LMT TORQ(C) 24336 28796 ACT STRUC LMT TORQ(C)/1.40 17383 20568 
DISC THREADS 53450 53450 DISC THREADS/1.40 38179 38179 OPER. & YOKE BOLTS 52800 52800 OPER. & YOKE BOLTS/1.40 37714 37714 
BODY-BONET BOLTS CS) 38500 ~8500 BODY-BONET BOLTS (S)/1.40 27500 2750_0 BODY-BONET BOLTS (S) 38500 38500 BODY-BONET BOLTS CS)/1.40 27500 27500 

.. ComEd Caleulation: 22S-B~005M~162 Rev. --=1-_, ATIACHMENT:_E=--- PAGE: -:FA~_of ___.9"'--_ 



CHANGE LIST 

Station: ZION System: SI Valve No: 1Sl9011B PARAMETER 

CHANGED: 02/12/96 08:04:00 PRINTED: 02/12/96 08:04:00 

AS-BUILT VALUE CHANGED VALUE FIELD NAME AS-BUILT VALUE CHANGED VALUE 

1705 1310 DPOP 1695 2502 

THIF 1.00 1.40 TQIF 1.00 1.40 

VUF 0.40 0.80 vc 700 0 

STF_T 0.0191 0.0149 . STF _A 0.0226 0.0184 

MU_T 0.150 0.090 MU_A 0.200 0.140 . 

KP_O_T 1000 3on KP_O_A 1000 3on 
ET_CF_O_T 1.069 1.053 ET_CF_O_A 1.083 . 1.066 

ET_CF_C_T 1.069 1.053 ET_CF_C_A. 1.083 1.066 

AF . 0.900 1.000 MR_FAC 0.979 0.980 

MVOP 398 393 SEl_CL 33100 38500 

SEl_CMP _CL. BODY-BONNET FLNG CS) BODY-BONET BOLTS CS) SEl_OP 33100 3~500 

SEl_CMP_OP BODY-BONNET FLNG CS) BODY-BONET BOLTS CS) C_DATE 02/17/95 02/12/96 

C_TIME 09:51:29 08:04:00 PREP PSESR 

RVWR· DAVIEJX 

Calculation: 22S-B-005M-162 Rev.· 1 AITACHMENT: E PAGE: E3 of 9 
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TARGET THRUST llORKSHEET 

T2 .v 3.1 Copyright ComEd 1994 CODE TESTED OK: 02/12/96 08:04 PARAMETER 1Sl9011B 
ZION SI SYSTEM 
GATE VALVE:RUN EFF. USED FOR ISOLATION SERVICE 
Valve Type/Service: GATE DD/I V~lve Size: 4.00 in Equip.Tol.(0/C): 9.00/ 9.00X Thrust Rating: 24000 lbs 

Actuator Type: SMB·0·15 

Torque Rating: 500 ft-lbs 

.ngpack No: 0501·184 

~r Rating: 15.0 ft·lbs 

Stem Dia CV/A): 1.625/1.625 in 

CS.Tol.(0/C): 0.0/ 5.0X TCFOa: 1.000 TCFOt: 1.000 
TCFCa: 1.000 . TCFCt: 1.000 

Nominal Speed: 3600 rpm Rated Vol~age: 460 VAC OGR: 78.80L 

Stem Travel: 4.090 in 

Pitch:Lead: 1/3 :2/3 

Stem Speed: 28.76 ipm 

Stem Factor: 0.0184 ft (µa=0.140) 
0.0149 ft (µt=0.090) 

Stroke Time: 8.53/ 12 secs 

StFµa/Stfµt: 

Thread: STUB 

1.2349 ASR: 1.62 
ASRG: 1.10 
THIF: 1.40 

VUF: 0.80 TQIF: 1.40 
Env Tp/MR Fae: 54.4°C/0.980 SeF(Oa/Ot): 0.650/0.650 SeF(Ca/Ct): 0.650/0.650 VC: 0 lbs ROLF: 0.950 

µt=0.090 CLOSING DIRECTION µa=0.140 

BOLTS 

38500 
BODY-BONET BOLTS CS) 

LmtCls 28397 
+10X ACT STRUC LMT TORQ(C) 

3.00 LmtCls 20283 C 18390) 
Top Top ACT STRUC LMT TORQ(C)/1.40 

22386 ( 20296) 
Elev Tp Mtr Cap 

TSS ~ 52800 
~OP~E~R"'-.~&~Y~OK~E-eo=L--T~S------

LmtCls 28397 
ACT STRUC LMT TORQ(C) 

47109 . 
Motor Stall Max 

21700 [ 21266) 
Motor Stall Cap 

16411 ( 14879~Static Tst Lmt 22843 C 20710> 
OTOR GEARING(O)/ .40/0.80 Degraded Mtr Cap 

22386 ·c 20296> 
Elev Tp rtr. Cap 

1.00 '4728 2138 
Bot ra- ,.,.M,.-. n..,i-rrun::.:.:::;.-1::-.-=1-=03~--.....;::i...,.,,_.- =--~=-,,.__,,..:;.<--

To l =( 5.00~.2+ 9.00"2)"0.5=10.3 

4255 1938 
:;or Minirrun Required 

µt=0.090 OPENING DIRECTION µa=0.140 

TSS ~ ~,.,,,.:.;53;,,:4c;.50;.,,-::-=-----'----- 15180 C 13927) 
DISC THREADS Backseat Limit 

38880 
ACT STRUC LMT THRST(O) .-

38500 
BODY-BONET· BOLTS CS) 

ill_~ =-="'=-53=:4".":5':"0="' __ ,,.--_____ 15180 ( 13927) _ 
DISC THREADS Backseat Limit· 

38880 
ACT STRUC LMT THRST(O) 

38500. 
BODY-BONET BOLTS (S) 

36913 36913 ( 33865) 58174 47109 
·Motor Stall Max ""'Mo"""'t;.;.o""'r=-:s""'t"'"'a,..,l l~Ma-x-' +10X. ACT·STRUC LMT TORQ(O) 

3.00 33557' 
.Top~ 

27504 [ 26954). 3.00 27174 
Motor Stall Cap Top rep---

1.25 9304 
. Max ;;;ax-

23161 ( 21249) 
Degraded Mtr Cap 

2.75 30092 31727 22698 ( 20824) 
Min ~ ""M.,..in-. .;.*;-"1.c.;0:.;.9""0*""'1,....""'23""5...------- Elev Tp Mtr Cap 

StFµa/StFµt = 1.235 

1 . 00 5839 · 25692 5000 C22X> 
.Bot ~ Mtnirrun * 1.090 Running Load 

Tol=C 0.00"2+ 9.0b~2)"0.5= 9.00X 

- -1~i55 1Mini~7~esuired I 5000 
Packing Load 

Remarks: 

1.50 10340 
HiiX ;;;ax-

18756 ( 17207) 
Degraded Mtr Cap 

2. 75 24368 25692 18380 ( 16863) 
Min ~ '"'M,,..in-.""•.,,.1-=.0""9""0--------- ~lev Tp Mtr Cap 

1.00 4728 25692 5000 C27X> 
Bot ra- MinillLlll * 1.090 Running Load 

Tol=C 0.00"2+ 9.00"2)"0.5= 9.00X 

. 4255 23571 5000 
:;or Minirrun Required ,Packing Load 

eomEd Calculation: 
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· T2 v.right ComEd 1994 CODE TESTED OK; 02/12/96 08:04 _ _!~~EON _~··-·-·--V~LVE 1Sl9011B PARAMETER 
Valve erviceCVALVE_TYPE/VALVE_SERV).: GATE 00;1 · A Fae/Stall Ca A (AF/AF SC); 1.000 0.950 Actuator Vendor (ACTVEND MITORQUE 
Valve Size/Class (VALVE_SIZE/VLVPRESCLS); 4.00:1500 Environmental. Temperature CENV_TEMP); 54.4 Shop Order No. (SHP_ORD_NO); 345629C1 

Vendor (VENDOR); ANCHOR/DARLING Motor Rating-Start/Degrade Fac.(MR/MR_FAC); 15.0:0.980 Actuator Model CACTMOOELNO); SMB-0·15 

Valve Model No. (MOOEL_NO); 4GM58FN Motor Rating-Stall/Cap Fae. CMR_S/MR_S_SC); 20.00:0.9375Act. Thrust Rating/ASR CATR/ASR): 24000:1.62 

System Design P/T (SYS_DES_PR/SYS_DES_TP); 2485:650 l°H~~~g;-::-Op/Cl/SW CMVOP/MVCL/VSW): 393139B:DV Act. Torque Rating/ASRG CMATR/ASRG): 500:1.10 

I Opening Press. · Lilie/dP (POP/DPOP): 1310:2502 Rated Voltage/Motor. Type CRV/AC_DC): 460:AC 

CLK_RTR_I): ·26.00 
Overall Uriit Ratio/L (OAR/LOCK_GS): 78.80:L 

Eff.·Pull/Run/Stall/Stall Cap 40:50:55:40 
CEFFP/EFFR/EFFS/EFFSC) 

Closing Press. · Line/dP (PCL/OPCL): 33: 33 Locked Rotor Current 

(FLOW/MEDIA): N/A :LIQUID Thermal Overload Size CT_OVRL~SZ): CR123C3.01A 
Spring Pack No./LC (SPRG_PK_NO/LC): 0501-184 

Contact Seat/Orifice Dia. (SED/ORl_DIA): 3.8130: 3.8130 Motor RPM/Full Ld Fae. (MOTOR_RPM/RPM_FAC): 3600:0.9444 
Torq. Output·Min/Max(TO_MIN/TO_MAX): 87: 500 

Flow Direction/Media 
:L 

Seat Factor · Open CSEF_O_A/SEF_O_T): 0.650 ·:0.650 Stem Speed/IST Stroke Time(STS/REQD_ST_TM): 28.76: 12 

Seat Factor "• Close CSEF _c_A/SEF _C_T): 0.650 :0.650 

Stem Diameter · Valve/Act. (STD/STD_A): 1.625:1.625 

l Packing Load coeffs CKP _o~A/iCP:(CD:TonTon--1 
Packing Load Coeffs .CKP_C_A/KP_C_T): 1000:1000 

Thread (THREAD): STUB 

Stem Travel 

Stem Material 

Limiting Coq:xment(O) 

DISC THREADS 
(LMT_CMP _OP.> 
STEM 

Thrust 

53450 
(ALLTOP) 

CPITCH/LEAD}.:_ .. 1f~ .. ~U:L. ___ 

1
. CLMT_CMP _02). 

(MU A/MU T): 0.140:0.099 ?~J-~~EbP~OLTS 

Pitch/Lead 
µa/µt 

142200 
.CALLTOP2) 

cs> 3S500 
CSEl_OP) 

Viv Cond/ROLF/Vlv Unwdg Fae (VC/ROLF/VUF): 0:0.950:0.80 - -
· Limiting COO\X)nent.CC) Thrust 

CST_TRVL): 4.090 

CST_MAT): 17-4-PH 

Temp 

0 
(ALLTOP_TP) 

0 
. (ALL TOP _TP2) 

- 0 
(SEl_OP_TP) 

Temp 

Factor 

1.000 
CALLTOP_FAC) 

1.000 
(SEl_OP_FAC) 

Factor 
Inertia Factor · Thrust/Torque(THIF/TQIF): 1.40:1.40 _ 

OPER. & YOKE BOLTS 52800. 0 1.000 
Stem Factor - As-Found/Test (STF_A/STF_T):· 0.0184:0.0149 (~MT_CMP_CL) (ALLTCL) (ALLTCL_TP) CALLTCL_FAC) 

TCF(O)@ µa/µt CET_CF_O_A/ET_CF_O_T): 1.066:1.Q53 STEM 88295 0 
CLMT_CMP_C2) CALLTCL2) (ALLTCL_TP2) 

BODY-BONET BOLTS CS) 38500 0 1.000 
(ET_CF _C_A/ET_CF _C_T): 1.066: 1.053 TCF(C) @ µa/µt 

SHEET OF (SEl_CMP_CL) (SEl_CL). (SEl_CL_TP) CSEl_CL_FAC) 

TSS · Min/Max CMIN_TSS/MAX_TSS): 1.00:3.00 

Equip.Tol.(O)·Th/CSCET_TH_O/ET_CS_O): 9.00: 0.00 

Equip.Tol.(C)·Th/CS(ET_TH_C/ET_CS_C): 9.00: 5.00 

Packing Load rz i 
As-Left (Open/Close): 5000 lbs I 1625 lbs 
As-Found (Open/Close): 5000 lbs I 1625 lbs 

Running Load 

As-Left (Open/Close): 5000 lbs /' 1693 lbs 
As-Found (Open/Close): 5000 lbs I 1693 lbs 

MinillJ.El Required Thrust 
As-Left (Open/Close): 23571 lbs I 1938 lbs 
As-Found (Open/Close): 23571 lbs I 1938 lbs 

9602120804 PIO No: GN09406 Backseat Lmt/Seat Angle(BK_ST_LMT/SEAT_ANGLE): 15180: 0.0 

OPENING CLOSING 

Pullout Run Stall Capacity· Stall Pullout Run Stall Capacity Stall 
Gear Efficiency 40 40 50 50 40 40 55 55. 40 40 50 50 40 40 55 55 
Motor Rating 15.0 15.0 15.0 15.0 18. 75 18.75 20.00 20.00 15.0 15.0 15.0 15.0 18.75 18. 75 20.00 20.00 
Voltage 393AC 393AC 393AC 393AC 393AC 393AC 460AC 460AC 398AC 398AC 398AC 398AC 398AC. 398AC 460AC 4.60AC 
Application Factor 1.000 1.000 1.000 1.000 0.950 0.950 1.000 1 .• 000 1.000 1.000 1.000 1.000 0.950 0.950 1.000 1.000 
Coefficient of Friction 0.140 0.090 0.140 0.090 0.140. 0.090 0.140 0.090 0.140 0.090 0.140 0.090 0.140 0.090 0.140 0.090 
Stem Factor 0.0184 0.0149 0.0184 . 0.0149 0.0184 0.0149 0.0184 0.0149 0.0184 0.0149 0.0184 0.0149 0.0184 0.0149 0.0184 0.0149 
Motor Gearing Capacity 18756 23161 23444 28951 ·22272 27504 47109 58174 19236 23754 24045 29693 ' 22843 28208 47109 58174 
Elevated Temp M/G Cap 18380 22698 22976 283n 21827 26954 46167 57011 18851 23279 23564 29099 22386 27644 46167 57011 

Spring Pack Capacity(µ= 0.140, Stem Factor = 0.0184) 90X of Mininun ·= 4255 MinillJ.El = 4728 MaxillJ.El = 27174 110X of Maxi11J.E1 = 29891 
Spring Pack Capacity (µ = 0.090, Stem Factor = 0.0149) 90X of MinillJ.El = 5255 MinillJ.El = 5839 MaxillJ.El = 33557 110X of Maxi11J.E1 = 36913 

OPENING CLOSING 
COMPONENT µ:::0.140 µ=0.090 COMPONENT LESS INERTIA µ=0.140 µ=0.090 COMPONENT µ=0.140 µ=0.090 COMPONENT LESS INERTIA µ=0.140 µ=0.090 

ACT STRUC LMT THRST(O) 38880 38880 ACT STRUC LMT THRST(0)/1~40 27771 27771 ACT STRUC LMT THRST(C) 38880 38880 ACT STRUC LMT THRST(C)/1.40 27771 27771 
AC.T STRUC LMT TORQ(O) 29891 36913 ACT STRUC LMT TORQ(0)/1:40 21351 26366 ACT STR!IC LMT TORQ(C) 29891 36913 ACT STRUC LMT TORQ(C~/1.40 21351 26366 
DISC THREADS . 53450 53450 DISC THREADS/1.40 38179 38179 OPER. & YOKE BOLTS 52800 52800 OPER. & YOKE BOLTS/1.40 37714 37714 
BODY-BONET BOLT.S CS) 38500 38500 BODY-BONET BOLTS (S)/1.40 27500 27500 BODY-BONET BOLTS (S) 38500 38500 BODY-BONET BOLTS (S)/1.40 . 27500 27500 

ComEd Calculation: 22S-B-005M-162 Rev. -~l __ ATTACHMENT: --=E'--- PAGE: ~E=l __ of --"-9 __ 
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FIELD DATA SHEET 
T2 v3.l Copyright CqmEd 1994 AS-BtJILT CODE TESTED OK: 02/06/95 18:05 

VALVE TAG NUMBER: _2 __ s __ I 9 .... 0 .... 1 .... 1....,B _____ _ 

STATION: ... z_IO_N ______ _ VALVB TYPE: GATE AC"l'tJATOR 'nPB: .:;SMB'-=---'o .... -...;4;..;;;.0 ____ _ 

AS-FOUND TEST (Y/N) : CALIBRATION DEVICE TYPE: _____ LOC: 

TORQUE SWITCH BYPASS t : OPEN t CLOSE t -------- -------
SYSTEM .CONDITIONS: DP(OPEN) : ___ DP(CLOSE) : ____ LP(OPEN): LP(CLOSE) : __ __ 

FLOW RATE(OPEN): ------ gpm FLOW RATE(CLOSE) :. ----- gpm 

YOKE TEMPERATURE DURING CALIBRATI<B: ° F STEM TEMPERATCRE: 

A) 

B) 

C) 

D) 

WIRE NUMBER 
VOTES SWITCH PROBE(S) LOCATIONS 

DESCRIPTION 

ANTICIPATED AMP PROBE SETTING: LEAD MONITORED: 

DYNAMIC TARGET THRUST WINDOW: MillIMUM. _______ lbs MAXIMCM ------- lbs 

STEM FACTORS: As-Left: 0.0171 at µ•0.150 As-Pound: 0.0200 at µ=0.200 
... 

STEM NUT IS: NON-LOCKING @ µ "' 0.150 LOCKING @ µ "' 0.200. OGR: LOCKING 

ANTICIPATED MOV STROKE TIME: sec. RS MOS 

RSMDS 

or 0'1'HER -------

MAXIMUM ALLOWABLE STROKE TIME: sec. or Ol'HER ---------

ANTICIPATED GAIN SETTINGS: 

TESTING LIMITS/CLAMP STEM LOCATION 

.VPS 

UNTHREADEO 
,( µm0.150,) 

VALVE TESTING STR~CTURAL LIMIT (CLOSING, lbs) 17673 

VALVE.TESTING STRUCTURAL LIMIT (OPBNING, lbs) 18534 

ACTUATOR TESTING STRUCTURAL LIMIT (THRUST, lbs) 23936 

ACTUATOR TEST.ING STROCTORAL LIMIT (TORQUE, ft-lbs) 499 

MOTOR CAPACITY' (OPENING, lbs) .. 23219 

MOTOR CAPACITY' (CLOSING, lbs) 31552 

BACKSEATING LIMIT (OPENING, lbs) 22028 

. 'THREADED . THREADED 
( µm0.150) .( µ=0.200) 

17221· 

18005 

23324 

486 

22556 . 

30745 

21399 

17112 

17881 

23177 

MAXIMUM TORQuE (MAX TSS for generic springpack curve @ I'· N/A , M/A) 

483 

19154 

-~6121 

21252 

N/A ft-lbs 

CALCULATED MINIMuM THROSTREQOIREDTO OPEN 

AVERAGE PACKING LOAD BASIS (Ot/Oa/Ct/Ca) : 

COMMENTS: 

SHEET 5 OF ._5 
9502061037 PIO No: GN09406 

___ 1 .... 1,..1 .. 1,_7__ lbs 

1375/ 1375/ · 1375/ 1375 lbs· 

ComEcl Calculati<;>n: 22S-B-005M-162 Rev. --=1 __ ATTACHMENT: __ D=--_ PAGE:· D20 of 20 



·. T2 v3.1. ConEd 1994.C<DE TESTED Ole: ·02/0il/95 18:05 THRUST WINDOW CALCU 'OR ZION SI 'VALVE 2Sl9011B AS-BUILT 
Valve Type/Se. ~e(VALVE_TYPE/VALVE_SERV): GATE :I App Fae/Stall .Cap App Fa~. (AF/AF_SC): 0.900:0.950 Actuator Vendor (ACTVENDOR): Ll~arORQUE 

Valve Size/Class (VALVE_SIZE/VLVPRESCLS): 4.00:1500 Environnental Tenperature (ENV_TEMP): '54.4 Shop Order No. (SHP_ORD_NO): 362506C 
Vendor (VENDOR): VELAN Motor Rating-StartiDegrade Fac.(MR/MR_FAC):· 40.0:0~977 Actuator Model (ACTMCX>ELNO): SMB-0-40 
Valve Model No. (MCX>EL_NO): 4GM58FN Motor Rating-Stall/Cap Fae. (MR_S/MR_S_SC): 49.00:0.9541Act. Thrust Rating/ASR (ATR/ASR): 24000:1.10 
System Design P/T (SYS_DES_PR/SYS_DES_TP): 2485:650 Motor Voltage· Op/Cl/SW (MVOP/MVCL/VSW): 397:397:DV Act. Torque Rating/ASRG (MATR/ASRG): 500:1.10 
Opening Press.· Line/dP (POP/DPOP): 1705:1695 :Rated .Voltage/Motor Type . (RV/AC_DC): 460:AC Overall Unit Ratio/L (OAR/LOCK_GS): 41.30:L 
Closing Press. • Line/dP (PCL/DPCL): 33: 33 Locked Rotor Current · (LK_RTR_I): 38.00 Eff.·Pull,Rl.Sl/Stall/Stall Cap : 40:55:55:40 

(EFFP/EFF /EFFS/EFFSC) 
. Flow Direction/Media . (FLOW/MEQIA): ti/A . :LIQulD . The_rmal Overload Size CT_OVRL_SZ>:. CR123C5.92A 

. . Spring Pack No./LC (SPRG_PK_NO/LC): 0501·184 :L 
. Contact Seat/Ori.fice Dia. (SED/ORl_DIA): 3.0630: 3.0630 Motor RPM/Full Ld ·Fae. (MQTOR_RPM/RPM_FAC): 1800:0_.9444 

Seat Factor · Open (SEF_O_A/SEF_O_T): 0.780 :0.780 Steai Speed/IST Stroke Time(STS/REQD_ST_TM): 27.44: 12 Torq. Output·Min/Max(TO_MIN/TO_MAX): 97: 5oo 
0 900 

TSS • Min/Max (MIN_TSS/MAX_TSS): 1.00:3.00 
Seat ·Factor • Close (SEF_C_A/SEF_C_T): .900 :0. Stem Travel (ST_TRVL>: 3.625 

Equlp.Tol.(O)·Th/CS(ET_TH_O/ET_cs_O): 9.00: 0.00 
Stem Diameter· Valve/Act. (STD/STD_A): 1.375:1.375 Stem Material (ST_MAT)~ A461.17·4PH 
Packing Load Coef.fs (KP _O_A!KP _o_n: 1000: 1000 L lml ting Coq>anent(O). Thrust Teq> Factor 

Equlp.Tol.(C)·Th/CS(ET_TH_C/ET_cs_c): 9.00: 5.00 

Packint1 Load Coeffs (KP_C_AIKP_C_T): 1000:1000 DISC EARS 20202 0 1.000 . 
(LMT_CMP_OP) (ALLTOP) (ALLTOP_TP) (ALLTOP_FAC) 

. Thread (TllJtEAD): STANDARD 
Pi tch/Leac:I (PITCH/LEAD): 1/3 :2/3 r.1¥~ha» _oz) (ALL ~~n 
"a/p.t . 01.1_A/11J_T>: 0.200:0.150 . lit ~SJJ> csef8~ 
Viv Cond/ROLF/Vlv Unwdg Fae (VC/ROLf/VUf): 0:0.950:0.80 I 

1
-

1 
- . . -

' L m t "' Coqxinent(C) Thruat 
Inertia Factor • Thruat/Torque(THIF/TQIF>1 1.00:1.00 · · 
stem Factor· A1·Pound/Te1t c1TF_AISTF_T>1.o.0200:0.011t YlAf:e.J~EL> ·cALlf~rf 
TCF(O) a p.a/p.t CET_CF_O_A/ET_Cf _O_T): 1.442:1.356 BONNET 

(LMT_CMP_C2) 
TCF(C) i p.a/p.t (ET CF C A/ET CF C T): 1.442:1.356 
SHEET _L OF 5 - - - - - - YOICE LEGS (S) 

. CSEl_CMP _Cl) 

42325 
(ALLTCL2) 

28900 
CSEl_CL) 

0 . 
CALLTOP_TP2) 

0 1.000 . 
(SEl_OP_TP) (SEl_OP_FAC) 
T~ Factor 

cafLTCL_TP) l1ff¥cL_FAC) 
0 

. (ALLTCL_TP2) 
0 1.000 

CSEl_CL_TP) . (SEl_CL_FAC) 

Packlnt1 Load 
As·Left (Open/Close): 1375 lbs I 1375 lbs 
A1• Found (Open/Close): 1375 lbs I 1375 lbs 

RwYilng Load 
A1·Left (Open/Cloae)1 1375 lbs I 1424 lbs 
Aa-;ound (Open/Cloe•> I 1J7S lbs I 1424 lbs 

Mlnl111.111 Requl red Thrust 
As·Left (Open/Close): 11117 lbs I 1643 lbs 
As-Found (Open/Close): 11117 lbs I 1643 lbs 

9502061037 PID No: GN09406 Backseat Lmt/Seat Angle(BK ST LMT/SEAT ANGLE): 24010: 5.0 - - -
'OPENING CLOSING 

Pullout Rwi Stall Capecl ty. . Stall PUllout RWI Stall Capacity Stall 
Gear Efficiency 40 40 55 55 40 40 55 55 40 40 55 55 40 40 55 55 

. Motor Retina 40.0 40.0 40.0 40.0 46.75 46.75 49.00 49.00 40.0 40.0 40.0 40.0 46.75 46.75 49.00 49.00 
Voltage 397AC 397AC · 397AC 397AC 397AC 397AC 460AC 460AC 397AC 397AC 397AC 397AC 397AC 397AC 460AC 460AC 
Application Factor 0.900 0.900 0.900 0.900 0.950 0.950 1.000 1.000 0.900 0.900 0.900 0.900 0.950 0.950 1.000 1.000 
Coeff lclent of Friction 0.200 0. 150 0.200 o. 150 0.200 0.150 0.200 0.150 0.200 0.150 0.200 0.150 o.aoo 0.150 0.200 0.150 
lt8111 factor 0.0200 O.Ot71 0.0200 Q,0'71 0.0200 0.0171 0.0200 0.0171 o.ozoo 0.0171 o.oaoo O.Ot71 0.0100 O.Ot71 0.0200 o.ot?t 
Motor Gearlnt1 Capacity 22149 25905 30454 35619' 27325 31959 55652 65090 22149 .25905 J0456 35619 27325 31959 55652 65090 
Elevated leap M/G Cap 21639 25309 29754 34800 26696 31224 543n 63593 21639 25309 29754 34800 26696 31224 543n 63593 

Spring Pack Capacity'" .• 0.200, Stem Factor• 0.0200) 90X of Mlnl111111 • 3915 MlnlaaJD • 4350 Max I 111.111 • 25000 110X of Maxiaa • 27500 
Spring Pack Capacity'"• 0.150, Stem Factor• 0.0171) 90X of Minl111111 a 4579 Mlnl111.111 a 5088 Max I DI.Ill = 29240 110X of Maxi111111 = 32164 

OPENING . CLOSING 
C<»tPONENT p.=0.200 "-0.150 CCMPOllENT LESS INERTIA "•0.200 p.•0.150 CCJIPONENT "=0.200 p.=O. 150 CCICPONENT LESS INERTIA p.=0.200 "i:0.150 

ACT STRUC LMT THRST(O) 26400 26400 ACT STRUC LMT THRST(0)/1.00 26400 ' 26400 ACT STRUC:-LMT THRST(C) 26400 26400 ACT STRUC LMT THRST(C)/1.00 26400 26400 
ACT STRUC LMT TORQ(O) 27500 32164 ACT STRUC LMT· TORQ(0)/1.00 27500 32164 ACT STRUC LMT. TORQ(C)· 27500 32164 ACT STRUC LMT TORQ(C)/1.00 27500 32164 
DISC EARS 20202 20202 DISC EARS/1.00 20202 20202 DISC· PLATE 19492 19492 DISC·PLATE/1.00 19492 19492 
YOKE LEGS (S) 28900 28900 YOKE LEGS ·(S)/1.00 28900 28900 YOKE. LEGS (S) 28900 28900 YOKE LEGS (S)/1.00 28900 28900 .. 

o-C 
. < 



TARGET THRUST WORKSHEET 

T2 v 3.1 Copyright ConEd 1994 CCDE TESTED OIC: 02/06/95 18:05 · · AS-BUILT 2SI9011B 
ZION SI SYSTEM 
GATE VALVE:RUN EFF. USED FOR ISOLATION SERVICE 
Valve Type/Service: GATE /I V~lve Size: 4.00 in Equlp.Tol.(0/C): 9.00/ 9.00I Thnat Rating: 24000 lbs 

• 

.;pringpack No: 0.501-184 CS.Tol.(0/C): 0.0/ 5.0X TCFOe: 1.000 TCFOt: 1.000 Actuator Type: SMB·0·40 
TCFCa: 1.000 TCFCt: 1.000 

Motor Rating: 40.0 ft·lbs 

Stem Dia CV/A): 1.375/1.375 in 

llcminal Speed: 1800 rpn Rated Voltage: 460 VAC OGR:. 41.30L Tonpi Rating: 500 ft· lbs 

Stem Travel: 3.625 in 

Pftch:Lead: 1/3 :2/3 

Stem Speed: 27.44 ipn 

Stem Factor: 0.0200 ft ("8=0.200) 
0.0171 ft (p.t=0 .• 150) 

Stroke Time: 7.'13/ 12 secs 

StF-..tStFp.t: 1.1696 

Thl"Hd: STANDARD 
WF: 0.80 

ASR: 1.10 
ASRG: 1.10 
THIF: 1.00 
TQIF: 1.00 
ROLF: 0.950 Env Tp/MR Fae: 54.4°C/0.977 SeF(Oe/Ot): 0.780/0.780 SeFCCa/Ct): 0.900/0.900 VC: 0 lbs 

llt=O~ 150 CLOSING DIRECTION ,,....0.200 

.ill... ~ =~28;;:90~0....,..,,,,__ _____ _ 
YOKE LEGS CS) 

26400 
ACT STRUC LMT THRST(C) 

26125 
ACT STRUC LMT TORQ(C) 

LmtCls 19492 
+10% DISC-PLATE 

!:.QQ LmtCls 19492 C 17673) 
Top. Top DISC·PLATE/1.00 

65090 
Motor Stall Max 

25959 [ 25362] 
Motor Stall Cap 

25253 C 22895)Statfc Tst Lmt 28932 < 26231> 
DISC EARS/1.00/0.80 Degraded Mtr Cap 

28266 ( 25628) 
Elev Tp Mtr Cap 

, .00 5088 1812 · 1424 { 41) 
)t iOt°" Mininun • 1.103 R1n1ing Load 

!ol=C 5.00·2+ 9.00'2)'0.5=10.30X 

4579 1643 . 1375 
.·10X Min111U11 Required Packing Load 

.ill... ~ ._....,.:::28900~::..,_--------­
YOICE LEGS (S) 

26400 
ACT STRUC LMT THRSTCC) 

26125 
ACT STRUC LMT TCltG(C) 

LmtCls 19492 
+;Of"'" DISC·PLATE 

3.00 ~ 19492 ( 17673) 
Top Top DISC·PLATE/1.00 

55652 
Motor Stall Max 

25959 [ 25362] 
Motor Stall Cap 

· 25253 ~ 22895iltatfc Tst Lmt 28932 < 26231) 
DISC EARS/ .00/0. Degraded.Mtr cap 

2SZ66 C 25628) 
Elev 'Tp Mtr Cap 

1.00 4350 1812 1424 { 51) 
·iOt iOt°" Mtni111111.! 1.103 Ri.rning Load 

. Tol•< 5.00·2+ 9.00"2>"0.5•10.30X 

3915' 1643 1375 
~ Mtnlaa Required Packing Load 

llt=0.150 OPENING DIRECTIOI 

ill;. ~ 32164 24010 ( 22028> .!!!... ~ -.-.....:28900::::;,~-------- 24010 c 22028) 
~AC""T~ST~R.,..UC.,...._LM....,T,,.....,,T ... OR"""Q-(0 ... )---- Backseat Limit YOKE LEGS CS) Backseat Limit 

28900 
YOKE LEGS CS) 

26400 
ACT STRUC LMT THRST(O) 

32164 20202 ( 18534) 
_:;:;ox- DI SC EARS 

!:.QQ 29240 . 
Top Top 

2.25 20183 
Max~ 

27500 
ACT STRUC LMT TCllQ(O) 

·26400 
ACT STRUC LMT THRST(O) . 

65090 27500 20202 ( 18534> 
Motor Stall M.ax +;Of"'" DISC EARS 

55652 
Motor Stall Max 

31959 [ 312241 ~ 25000 - 27325 [ 26696) 
Motor Stall Cap Top Top Motor Stall Cap 

25905 ( 23766) 2.50 19831' 22149 ( 20320) 
_ Degraded Mtr Cap MU° ~ Degraded Mtr Cap 

1. 75 14145 . 14173 25309 ( 23219) 1.75 12094 _....;.:12~1~18;_·-------- 21639 ( 19853) 
M1n ~ ""M,...in-.,;,,.ir:.~090;;,.,,..*.,..1...,.1...,70,_ _____ Elev Tp Mtr Cap iifn". ~ Mtn.*1.090 Elev Tp Mtr Cap 

StFlla/StFp.t = 1.170 

1.00 5088 12118 . 1375 {~ 
Bot iOt°" Mininun • 1.090 . Ruining L08Cf 

Tol=C 0.00'2+ 9.00'2)'0.5• 9.00X -

1 .00 4350 12118 1375 { 6%} . 
iiOt iOt"" Mini111111 •· 1.090 Running Load 

Tol•C 0.00'2+ 9.00'2)'0.5• 9.00X 

4579 11117 
:;or Mininun Required 

1375 3915 11117 
~.Mtni111111 Required 

1375 
Packing Load Packing Load 

emarks: ~------------------------------------------

SHEET .:3 OF 5 
950206103'r"'PTD No: GN09406 
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TARGET TlllUST \DUCSHEET 

T2 v 3.1 Copyright C~d 1994 COOE TESTED CIC: 02/06/95 11:Cl5 .· AS-BUILT 2Sl9011B 
ZION SI SYSTEM. 
GATE VALVE:RUN EFF. USED FOR ISOLATION SERVICE: TORQUE CORllKJION FACTOR APPLIED 
Valve Type/Service: GATE /I Valve Size: 4.00 in .~p.Tol.CO/C): 9.00/ 9~oox Thrust Rating: 24000 lbs 

•

. $pringpack No: 0501-184 · 

Motor Rating: 40.0 ft-lbs 

Stem Dia CV/A): 1.375/1.375 in 

·cs.Tol.(0/C): 0.0/ 5.0X TCRll: 1.442 TCFOt: 1.356 'Ac:tultor Type: SMB-0-40 
TCFCa: 1.442 TCFCt: 1.356 

Nominal Speed: 1800 rpa Rated Voltage: 460 VAC OGR: 41.30L Te>nJie Rating: 500 ft· lbs 

Pftch:Lead: 1/3 :2/3 Slim Factor: 0.0200 ft CIUl'"(J.200) 
0.0171 ft <•ta0.150) 

StF.-fStF1Lt: 1.1696 

Thread: STANDARD 
WF: 0.80 

ASR: 1. 10 
ASRG: 1.10 
THIF: · 1.00 .. · 
TQIF: 1.00 
ROLF: 0.950 

Stem Travel: 3.625 in Stem Speed: 27.44 ipm Strme Time: 7.93/ 12 secs 

Env Tp/MR Fae:· 54.4°C/0.977 SeF(Oa/Ot): 0.780/0.780 "Sef(c:a/Ct): ~.900/0.900 VC: 0 lbs 

1Lt=O. 150 

TSS ~ ,.,.,,.,,,.,.:;28~90~0_,..,,,.,....------­
YOKE LEGS (S) 

26400 
ACT STRUC LMT THRST(C) 

26125 
ACT STRUC LMT TORQ(C) 

· LmtCls 19492 
~-DISC-PLATE 

3.00 LmtCls 19492 C 17221> 
Top ~ DISC~PLATE/1.00 

CLOSI• DIRECTION 

65090 
Motor Stal,l Mu 

ill...~ =,.,,:2890:,;.:;0;;.....,,.,..------­
YllCE LEGS CS) 

26400 
ACT STRUC LMT THRST(C) 

26125 
ACT STRUC LMT TORQ(C) 

LmtCls 19492 
~ DISC-PLATE 

'. 

·. 25959 C 25362J 3.00 LmtCls 19492 C 17112) 
Motor Stall cap Top ~ DISC·PLATE/1.00 

55652 
Motor Stall Max 

. 25959 [ 25362] 
Motor Stall Cap 

25253 C 22310)Statfc Tst I.Jiit 28932 C 25561) 25253 C 22169)Static Tst Lmt 28932 C 25399> 
DISC EARS/1.00/0.80 Degraaed Mtr cap DISC EARS/1.00/0.80 Degraded Mtr Cap 

' 28266 ' ( 24973) 
Elev Tp Mtr _cap 

28266 ( 24815) 
Elev lip Mtr Ca.P 

, .oo 5088 1860 1424 < 41) 1.00 4350 1871 '1424 < 5X> 
ot ~ Mini nun • 1. 132 Ruming Load iOt ~.Mfnina • 1. 139 Running Load 

Tol=C 5.00"2+12.20"2)"0.5•13.191 · Tol=C 5.00"2+12.98"2)"0.5•13.911 

4579 1643 1375 3915 1643 1375 
.-101 · Mininun Required Packing Load :;ox- Miniaun Required Packing Load 

l't-0.150 OPEJUliG DIRECTION ,....0.200 

TSS !e!:2 32164 24010 C 21399) ill...~ 28900 24010 ( 21252) 
. · .,,.Ac""T,_..,,ST""R""u""c"""LM-=T"""T""OR,.,,...Q""'Co'"">---- Backseat Limit . ""'YOKE~.::;.L:;;E,;;GS;;....C ... S ... >------- Backseat Limit 

28900 
YOKE LEGS CS> · 

26400 
ACT STRUC LMT THRSTCO) 

32164 20202 ( 18005) 
+101 DISC EARS 

3.00 29240 
Top~ 

2.25 20183 
MiiX. M8X-"· 

27500 
·· ACT STRUC LMT TORQCO> 

. 26400 
·ACT STRUC LMT THRST(OJ 

65090 27500 20202 ( 17881) 
Motor Stall Mu +Tiif"".'" DI SC EARS 

31959 [ 31224) 3.00 25000 
Motor Stall cap Top ~ 

25905 ( 23087) 2.50 19838 
Degraded Mtr cap MU'""~ 

55652 
Motor Stall Max 

27325 [ 26696] 
Motor Stall Cap 

22149 ( 19604) 
. Degraded Mtr Cap 

1.75 14145 14589 25309 ( 22556) 1.75 12094 ,..,.._1;.:;25::.:60;;;.,..-------- 21639 ( 19154) 
Min ~ '""M .... in-• ..;.. • .;.::1.;.;;;1""22""*""'1"'".""'170""'""------ Elev Tp.Mtr cap "1i1 ;n;;-- Min.*1.130. Elev Tp Mtr Cap 

·stF1LB/Stf1Lt = 1.170 

1 .00 5088 12474 1375 ( 5!) 
BOt ~ Mini nun • 1. 122 Ruining Load 

Tol=C 0.00"2+12.20"2)"0.5=12.20l 

1.00 4350 . 12560 1375 ( 61} 
iOt ~ Mfniaun • 1.130 Running Load 

Tol=( 0.00"2+12. 98"2) "0.5•.12. 981 

4579 11117 
~ Mini nun Requi rec:i 

1375 .3915 11117 
:WX- Mini111111 Required . Packing Load 

1375 
Packing Load 

emarks: --"'---"'"-----.---------.....;..-------------------------------
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RISIIG STEM MOV DATA SHEET ~~ff!TY "et.RT6"J> 

T2 v3.1 Copyright C~d 1994 COOE TESTED OIC: 02/06/95 18:05 · ·ZIOM SI AS·BUILT 2SI9011B 
--~~~~~~~~~~~~~~~~~~~~-lllPUT DATA-~~~~~~~.;._~~~~~~~~~~~~-. 

I Valve No: 2SI9011B Type: ~ Size: 4.00 in Vendor: VELAN Model No: .::;4GR5=8::.:F""'N'----
Contact'Seiit Di-ter CSED): 3.0630 inches 

Flow: fil_ 

-------Limiting C~t to Open --- imiting CC6'1Clllent to Clos------

1. DISC EARS at 20202 lbs and Tmax = NIA °F 1. DISC·PLATE at~ lbs and Tmax = NIA °F 

at ~ lbs and Tmax = NIA °F 

at ....l!!!!! lbs and Tmax ; NIA °F 

2. BONNET at 42325 lbs and Tmax = N/A °F 2. BOHNET 

S. YOKE LEGS CS) at ~ lbs and Tmax = N/A °F S. YOKE. LEGS CS) 

Shop Order No. 362506C Act. Model No: 5111·0·40 Sprin9 Pack No: 0501·184 OAR: 41.30L 

Stem Dia.(Valve/Act.): 1.375/ l:.ID in Stem Mat.: A461.17·4PH Pitch: UL Lead: ~ Thread: STANDARD 

Motor Rating: 40.0 ft· lbs Nominal RPM: ~ Rated Volt-ae: 460 VAC Gear EfficiencyCPullout/RW1/Stall): 40/ 55/ 55 X 
(Start Torque> 
Locked Rotor Current: 38.00 aqJS Thermal overload Size: CR123C5.92A Envirarmental T~rature: 54.4°C 

---------<Opening Directi losing Direction---------

Maxinun Pressure (System/Differential): 1705 psig/ 1695 psid Maxilllin Pressure (System{Differential): 33 psig/ 33 psid 

_Mininun Motor Terminal Voltage: · 397 volts Mininun Motor Terminal Voltage: 397 vol ts 
. . 

Opening Stall Capacity(Degraded Voltage,1&=0.200): 27325 lbs Closing Capacity (Degraded Voltage, IL=0.200): . 30454 lbs 

Motor Stall Thrust (I'= 0.150): 65090 lbs Motor Stall Torque: 1113 ft·lbs 

Cale. Stroke.Time a Full Load RPM: 7.9 secs a 1700 RPM Stroke Length: ~ in Pkg Ld: 1375/1375/1375/1375 lbs 

Test Equipment Tolerance (Opening/Closing): 9.00/ 9.00 I 
. . COt)/(Oa;/(Ct)/~Ca) 

control Circuit Tolerance (~ina/Closing): 0.00/ 5.00 X 

a&nting Facto 

Analyzed Coef f of Stem TCF TCF · Vlv Fae Vlv Fae . Packing Fee Packing 'Fae Vlv Cond: 0 lbs 
Condition Friction Factor Open Close Open Close °'*' Close ROLF: 0.950 

Env Tp Fae: 0.917 
As· Left: 1&t=0.150 ci.0171 ft 1.356 1.356 0.780 . 0.900 1000 lbs/fn 1000 lbs/fn ASR Thrust: 1.10 
As· Found: "8=0.200 0.0200 ft 1.442 1 .442. 0.780 0.900 1000 lbs/fn 1000 lbs/fn ASR Torque: 1. 10 

... ----------------- STRUCTiltAL LIMITS------------------· Opening 
lleak·Link 

20202 lbs 

Opening 
Seismic 

28900' lbs 

Closing Closing 
Weak·Link Sei•ic 

19492 lbs . 28900 lbs 

Beckaeat Actuate~ Actuator 
Thrust Torque 

24010 lbs 26400 lbs 550 ft·lbs 

... ----------------MINI'°' llBIJIRED THRUST -----------------· Analyzed Condition· 
Opening: . 

Aa·Left 
11117 lbs 

Aa·Fouid Analyzed Condition 
11117 lbs Closing: · 

Aa·Left 
. 1643 lbs 

As· Found 
1643 lbs 

--~~~~~~~~~~~~~~~~~~~-"'(;· LOSllG TARGETS-~~~~~~~.,..~~~~~~~~~~~ .... 

Min •. Thrust: to 0 Q · 
CStat.ic, "a o, 1"5 

PREPARER: 

•

SHEET _LoF 5 • 
9502061037 PIO No: GN09406 

lbs Mfn. Thrust: . L j 71¥1 j C 
(OynmlC, "D 0 t 1'5 

lbs Max. Thrust 11. 000 
Cps Q, 15 

REVIEWER: 31,, ~"!!, ·, 

APPROVER: ~-- 1? ~ 

lbs 
). 

y 

,,,,,,s=. 
· Da e I 

:Z/,.z<P /9 S"" 
Date 
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FIELD DATA SHEET 
T2 v3.l Copyright ComEd 1994 AS-BUILT CODE TESTED OK: 02/24/95 16:08 

VALVE TAG NUMBER: _2S""'"I_9_0_l_l_A ____ _ 

STATION: _z~I~O~N _____ _ VALVE TYPE: GATE DD ACTUATOR TYPB: "'S;;..;MB=--..;..0 _-1;;;_5;;.._ ___ _ 

AS-FOUND TEST (Y/N): .CALIBRATION DEVICE TYPE: _____ LOC: 

TORQUE SWITCH BYPASS t: OPEN _______ t CLOSE ______ t 

SYSTEM CONDITIONS: DP(OPEN) : ___ DP(CLOSE) : ___ LP(OPEN) : ___ LP(CLOSE) : __ _ 

FLOW RATE (OPEN): gpm FLOW RATE(CLOSB): ----- gpm 

YOKE TEMPERATURE DURING CALIBRATION: 0F STEM TEMPERATDRE: 

A) 

B) 

WIRE NUMBER 
VOTES. SWITC'B PROBE(S) LOCATIONS 

C) ---------------
D) 

DESCRIPTION 

ANTICIPATED AMP PROBE SETTING: LEAD MONITORED: 

DYNAMIC TARGET THRUST WINDOW: MINIMUM ·------ lbs MAXIMUM ------ lbs 

STEM FACTORS: As-~~ft: 0.0191 at 11aO.l50 As-Found: 0.0226 at µ.=0. 2.00 

STEM NUT IS: LOCKING @ µ. = 0.150 . LOCKING @ µ. • 0. 200 

ANTICIPATED MOV STROKE TIME: sec. 

MAXIMUM ALLOWABLE STROKE TIME: sec. 

RSMDS 

~MOS 

or 

or 

ANTICIPATED GAIN SETTINGS:. VFS 

TESTING LIMITS/CLAMP.STEM LOCATION 

VALVE TESTING STRUCTURAL LIMIT (CLOSIHG, lbs) 

VALVE TESTING STRUCTURAL LIMIT (OPENING, lbs) 

ACTUATOR TESTING STRUc'i'URAL LIMIT (THRIJST, lbs) 

ACTUATOR TESTING STRUCTURAL LIMIT (TORQUE, ft-lbs) 

MOTOR CAPACITYi. (OPENING, lbs) 

MOTOR CAPACITY (CLOSING, lbs) 

BACKSEATING LIMIT (OPENING, lbs) 

uNTHREADEO 
( µ.•O .150) 

47871 

49037 

35251 . 

499 

14109 

17429 

13927 

., 

OGR :· LOCKING l 

OTHER -------

OTHER -------

THREADED 
( µa0.150) 

476.35 

48759 

35077 

496 

14029 

17343 

13848 

THREADED · 
( µ.=0.200) 

4,7587 

48703 

35041 

496 

11843 

14642 

MAXIMUM TORQUE .(MAX TSS for generic springpack curve @ µ.• N/A , N/A) 

13832 

N/A ft-ibs . 

CALCULATED MINIMUM THRUST REQUIRED TO OPEN 

AVERAGE PACKING LOAD BASIS (Ot/Qa/Ct/ca) : 

14506 

1625/ 1625/ 1625/ 1625 

lbs 

lbs 

COMMENTS:.__; _____ _,...-..,------------...,.-------......;.---------

SHEET 5 · OF 5. 
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(') 

[ T2 v3.1 co.,yright Coafd 1994 COOE TESTED OK: 02/24/95 16:08 THRUST WIND<M CALCULATION FOR ZIOll SI VALVE 2Sl9011A AS-BUILT 
~ Valve Type/Service(VALVE_TYPE/VALVE_SERV):.GATE DD:I App Fae/Stall Cap App Fae. (AF/AF_SC): 0.900:0.950 Actuator Vendor (ACTVENDOR): LIMITORQUE 
(') Valve Size/Class (VALVE_SIZE/VLVPRESCLS): 4.00:1500 Environmental T~rature (ENV_TEMP): 54.4 Shop Order No. (SHP_ORD_NO): 348862A l Vendor . (VENDOR): ANCHOR/DARLING Motor Rating-Start/Degrade Fac.(MR/MR_FAC): 15.0:0.979 Actuator Model (ACTMODELNO): SMB-0-15 
:--::. Valve Model No. (MOOEL_NO): 4GM58FN . Motor Rating-Stall/Cap Fae. (MR_S/MR_S_SC): 20.00:0.9375Act. Thrust Rating/ASR (ATR/ASR): 24000:1.62 
o' System Design P/T (SYS_DES_PR/SYS_DES_TP): 2485:650 Motor Voltage - Op/Cl/SW. (MVOP/MVCL/VSW): 411:411:DV Act. Torque Rating/ASRG (MATR/ASRG): 500:1.10 
P. Opening Press. - Line/dP (POP/DPQP): 1705: 1695 Rated Voltage/Motor Type . . (RV/AC_DC): 460:AC overall Unit Rat io/L (OAR/LOCK_ GS): 69.60:L 

Closing Press. - Line/dP (PCL/DPCL.>: 33: 33 Locked Rotor Current (LK_RTR_I): 26.0D Eff.-Pull,Run,Stall,Stall Cap : 40:50:55:40 
Flow Direction/Media (FLOW/MEDIA): M/A :LIGU•D Thermal overload Size (T_OVRL_SZ): CR12~C5.92A CEFFP/EFF /EF S/EFF C) . 

Spring Pack No./LC (SPRG_PIC_NO/LC): 0501-184 .:L 
Contact Seat/Orifice Dia. CSED/ORl_DIA): J.1130: 3.8130 Motor RPM/Full Ld Fae. CMOTOR_RPM/RPM_FAC): 3600:0.9444 
Seat. Factor - Open (SEF _O_A/SEF _O_T): 0.650 :.0.650 . .Stem Speed/IST Stroke T ime(STS/REQl)_ST_TM): 32.57: 12 Torq. Output-Min/Max(TO_MIN/TO_MAX): 87= 500 

Seat Factor • Close CSEF_C_A/SEF_C_T): 0.650 :0.650 Stem Travel (ST_TRVL): 4.090 
TSS - Min/Max (MIN_TSS/MAX_TSS): 1.00:3.00 

Stem Diameter - Valve/Act. (STD/STD_A): 1.625:1.625 Stea Material 
Packing Load Coeffa <KP.,..O_A/KP_o_n: 1000.:1000 lt•hlna C~t<O> Thruat 

(ST_MAT>: 17·4·PH 
T~ factor 

Equip. Tol. (0)· Th/CS(ET_TH_O/ET_cs_o>: 9.00: 0.00 
Equip.Tol.(C)·Th/CS(ET_TH_C/ET_cs_C): 9.0D: 5.00 

Packing Load Coeff1 CKP _C.:.,AIKP _C_T): 1000:1000 DISC THREADS 53450 
- (LMT_CMP_OP) <ALLTOP) 
~ Thread (TllREAD): STUI $TEN 142200 
< Pitch/lead <PITCH/LEAD): 1/3 :2/3 (LMT_CMP _02) (ALLTOP2) 

j1.a/14t . . (MU_AIMU_T): 0.200:0.150 . m1·gN~/LNG CS> <SEf3~ 
Viv Cond/ROLFiVlv IJnwdg Fae (VC/ROLF/Wf): 300:0.950:0.40 I 

1
-

1 
- . h-

- . L II t "' C~t(C) T rust 
Inertia Factor - Thruat/TorqueCTHIF/TQlf): ·1.00:1.0D 
Stem factor •. A1·FCM.lld/Te1t CiTF_A/ITP_T)I 0.0226:0.0191 ?tlf :c:l,~gf! BOLTI (ALlf~ 
TCF(O) i 1Aa/1At (ET_Cf_O_A/ET_CF_O_T):·1.083:1.069 STEM 88295 

(LMT_CMP_C2) (ALLTCL2) 
IUX>J·SONNET FLNG (S) 33100. 
CSE _OIP _CL) <SEl_CL) 

TCF(C) i j1.a/1At (ET_CF_C_A/ET_CF_C_T>: 1.083:1.069 
SHEET _!L__ OF _s' 

0 1.000 
(ALLTOP_TP) (ALLTOP_FAC) 

0 
(ALLTOP_TP2) 

0 . 
CSEl_OP_TP) 
Teq> 

0 
(ALLTCL_TP) 

0 
CALLTCL_TP2> 

0 
CSEl_CL_TP) 

1 000 
dEl_OP_FAC) 
Factor 

1.000 
CSEl_CL_FAC) ~ 

~ 
:I: a:: 

9502170951 PIO No: Gll09406 8ack1eat Lmt/Seat Angle(llC ST LMT/SEAT AJIGLE): 151Bo: 0.0 - - -
OPENING 

~ 
~ 

Pullout Rwt Stall Capacity Stall Pullout 

Gear Efficiency 40 . 40 50 50 40 40 55 . 55 40 40 

Motor Rating 15.0 15.0 15.0 15.0 18.75 18.75 20.00 20.00 15.0 15.0 

Voltage 411AC 411AC 411AC 411AC 411AC 411AC 460AC 460Ac· 411AC 411AC 

Appl icatlon Factor 0.900 0.900 0.900 0.900 0.950 0.950 1.000 1.000 0.900 0.900. 

Coefficient of Friction 0.200 0.150 0.200 0.150 0.200 0.150 . 0.200 0.150 0.200 0.150 

Packing Load 
As-Left (Open/Close): 1625 lbs I 1625 lbs 

·Aa·FOlM'ld (Open/Cloae): 1625 lbs I 1625 lba 
Running Load 

Aa·Left (Open/Clo1e>1 1625 lba I 16PJ lba 
As·FOlM'ld (Open/Close>: 1625 lbs I 1693 .lba 

Mini1111.111 Required Thrust 
Aa·Left (Open/Close): 14506 lbs I 2238 lbs 
Aa·FOlM'ld (Open/Close>: 14506 lbs I 2238 lba 

CLOSING 
Rwt Stall Capacity Stall . 

50 50 40 40 55 55 
15.0 15.0 18.75 18.75 20.DO 20.00 

411AC 411AC 411AC 411AC 460AC 460AC 
0.900 0.900 0.950 0.950 1.000 1.000 
0.200 0.150 0.200 0.150 0.200 0.150 

Stem Factor 0.0226 0.0191 0 •. 0226 0.0191 0.0226 0.0191 0.0226 0.0191 0.0226 0.0191 0.0226 0.0191 0.0226 0.0191 . 0.0226 0.0191 

0 ......, 

1~ 

Motor Ge•ring Capacity 13276 15709 16595 19636 17517 20727 31876 40084 13276 15709 

Elevated Teq> M/G Cap· 12997 15319 16246 19223 17149 20291 33165 39242 12997 15319 

Spring Pack Capacity (IA a 0.200, Stem Factor • 0.0226> 90l of Minl1a111 a ·3465 Miniaun • 3850 

Spring Pack Capacity (IA a 0.150, Stem Factor a 0.0191) 90l of Minlaun a 4099 Miniaun a 4555 

OPENING 

COMPONENT jl.=0.200 ""°· 150 COCPONENT LESS INERTIA· 11=9.200 jl.=0.150 alMPOHENT ,i=0.200 

ACT STRUC LMT THRST(O) 38880 38880 ACT STRUC LMT THRST(0)/1.00 38880 38880 ACT .STRUC LMT THRST(C) 38isso 

ACT STRUC LMT TORQ(O) 24336 28796 ACT STRUC LMT TORQ(0)/1.00 24336 28796 ACT STRUC LMT TORQ(C) 24336 

DISC THREADS 53450 53450 DISC THREADS/1.00 53450 . 53450 OPER. & YOICE BOLTS 52800 
··- ·-

BCXIY-BONHET FLNG (S) 33100 33100 BODY-BONNET FLNG (S)/1.00 33l00 .n11.10 BODY-BONkfT FLNG (S) 13100 

16595 19636 17517 20727 33876 40084 
16246 19223 17149 20291 33165 39242 

Maxi11U11 = 22124 110X of Maxi1111.111 a 24336 
Maxi1111.111 = 26178 110X of Maxi1111111 = 28796 

CLOSING 
,i=0.150 COMPONENT LESS INERTIA jl.=0.200 ""°· 150 

38880 ACT STRUC LMT THRST(C)/1.00 3888o 38880 
28796 ACT STRUC LMT TORQ(C)/1.00 ·24336 28796 
52800 OPER. & YOKE BOLTS/1.00 · 52800 52800 
33100 BCX>Y·llOMNET FLNG.(S)/1.00 33100 33100 .. 



• 
TARGET THRUST WORKSHEET 

T2 v 3.1 Copyright CanEd 1994 ca>E TESTED QIC: 02/24/95 16:oa· AS·BUJLT 2SJ9011A 
ZION SJ SYSTEM 
GATE VALVE:RUN EFF. USED FOR ISOLATION SERVICE . 
Valve Type/Service: GATE DD/I Valve Size: 4.00 in Equip.Tol.CO/C): 9.00/ 9.00X Thrust Rating: 24000 lbs 

Springpack No: 0501·184 

Motor Rating: 15.0 ft·lba 

CS.Tol.(0/C): 0.0/ 5.0S TCFOa: 1.000 TCFOt: 1.000 Actuator Type: SMB·0·15 
TCFCa: 1.000 TCFCt: 1.000 

Naninal Speed: 3600 rpm Rated Voltage: 460 VAC OGR: 69.60L T°""9 Rating: 5.00 ft· lbs 

Stem Dia CV/A): 1.625/1.625 in Pitch:Lead: 1/3 :2/3 

Stem Travel: 4.090 in Stem Speed: 32.57 ipm 

Stem Factor: 0.0226 ft ("8•0.200) 
0.0191 ft <•t=0.150) 

Stroke Time: 7.53/ 12 secs 

StF1&11/Stf1't: 1.1832 

Thread: STUB 

ASR: 1.62 
ASRG: 1. 10 
THIF: 1.00 
TQIF: 1.00 
ROLF: 0.950 

WF: 0.40 
Env Tp/MR Fae: 54.4°C/0.97'9 SeFCOa/Ot): 0.650/0.650 SeFCCa/Ct): 0.650/0.650 VC: 300 lbs 

l't=O. 150 

Ill_ !e!:se!. 52800 
-OP~E--R~.~,,....,.,.YOIC~E..,B~O~L=Ts------

38880 
ACT STRUC LMT THRSTCC) 

33100 
BODY·BONN~T FLNG CS) . 

LmtCls 23119 
+10X ACT STRUC LMT TORQCC) 

3.00 LmtCls 23119 ( 20961) 
Top T0p-:- ACT STRUC LMT TORQCC)/1.00 

ClOSJNG DIRECTION "8..0.200 

40084 
Motor Stall Max 

16641 [ 16291) 
Motor Stall cap 

.· Ill_ ~ =,.,.-.,52=;;:80;"'-0;:;.,,,,:::-::=:-::-:------
0PER. & YOKE BOLTS 

38880 
ACT STRUC LMT.THRST(C) 

33100 
80DY·BONNET FLNG CS) 

LmtCls 23119 
~ ACT STRUC LMT TORQ(C) 

~ ~ 23119 ( 20961) 
Top Top ACT STRUC LMT TORQ(C)/1.00 

33876 
Motor Stall Max 

16641 [ 16291] 
Motor Stall Cap 

38447 C 34858~Static Tst Lmt 15765 C 14293) 32493 C 29460)Static Tst Lmt 15765 C 14293) 
MOTOR GEARINGCO)/ .00/0.40 Degraded Mtr Cap MOTOR GEARINGC0)/1.00/0.40 Degraded Mtr Cap 

15434 c 13993) 
El.ev Tp Mtr cap 

.;. 

15434 c 13993) 
Elevl Tp Mtr ·cap 

1.00 4555 2469 1693 ( 91f 
BOt ~ Mininun • 1.103 R1.n1ing Lold 

1 • 00 3850 2469 1693 < 1 OX)-
eot ~ Mfninua • 1.103 Running Load 

· Tol=< 5 .00·2+ 9.00"2> ·o.5•10.30X Tol•< 5.00·2+ 9.00~2>"0.5=10.30X 

- 4099 2238 
:;ox- Mlninun Required 

1625 ' 3465 2231 
:;ox- Mf ni11UD Required Packing Load 

1625 
Packing Lold 

l't=0.150 . OP£11JNG DIRECTION . ,....0.200 

Ill_ !e!:se!. ---""5;.;;;34'"'"5;;...;0;..,..,...,._________ 15180. ( 13927) Ill_ !EB 53450 15180 ( 13927) 
DI SC THREADS Backseat Li•i t ="D 1""s"'c;;;.;T:-:;H:,:.READ;;...,,.,,.s------- Backseat Limit 

38880 
ACT STRUC ,LMT THRST(O) 

33100 
80DY·BONNET FLNG CS) 

28796 . 28796 ( ·26418) 
~ ACT STRUC LMT TORQ(O) 

3.00. 26178 
Top rop-
1.75 12664 
Max.~ 

38880 
ACT. STRUC LMT THRST(O) 

33100 
BODY·BONNET FLNG CS) 

40084 24336 24336 ( 22327> 
Motor Stall Max ~ACT STRUC LMT TORQCO) 

2on1 c 202911 3.oo 22124 
Motor Stall cap Top rc;p-

15709 ( 14412> . 2.00 12987 
Degraded Mtr cap ~ ~ 

33876 
Motor Stall Max· 

17517 ( 17149] 
Motor Stall Cap 

13276 ( 12180) 
Degraded Mtr Cap 

2.25 ·18069 18709 . 15379 ( 14109) 2.25 15271 15811 12997 ( 11924) 
Min iiTn- '""M1.-'n-.~.1r--.""09(Ji"'=""1..,.1,..83-· ------ Elev Tp Mtr cap MTn ~ -Mf-n-.""'•1;.:.~090.._ ________ Elev Tp Mtr Cap 

StF"8/StFl't :i 1. 183. 

1.00 4555 15811 1625 <1112 
BOt ~ Mininun • 1.090 R1.n1ing Load 

Tol=< 0.00·2+ 9.00·2,·o.s• 9.oox · 

1.00 3850 15811 1625 C13X) 
iOt ~ Mini11U11 • 1.090 Ruming Load 

. Tol•( 0.00"2+ 9.00"2)"0.5= 9.00X . 

4099 14506 
:;or Mininun Required 

1625 3465 14506 
:;ox- Mfn111U11 Required 

1625 
Packing Lmd Packing Load 

Remarks: -------------.......,--------------------------------
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TARGET THRUST WORKSHEET 

T2 v 3 .1 Copyright Can£d 1994 cmE TESTED OIC: 02/24/95 16:08 AS-BUILT 2SJ9011A 
ZION SI SYSTEM 
GATE VALVE:RUN EFF. USED FOR ISOLATION SERVICE: TORCIJE CORRECTION FACTOR APPLIED 
Valve Type/Service: GATE DD/I Valve Size: 4.00 in Equip.Tol.(0/C): 9.0D/ 9.00X Thrust Rating: 24000 lbs 

Springpack No: 0501-184 

Motor Rating: 15.0 ft-lbs. 

.CS.Tol.(0/C): 0.0/ 5.0X TCFOa: 1.083 TCFOt: 1.069 Actuator Type: SMB·0-15 
TCFCa: 1.083 TCFCt: 1.069 

Nominal Speed: 3600 rpm Rated Voltage: 460 VAC OGR: 69.60L To~ Rating: 500 ft-lbs 

Stem Dia (V/A): 1.625/1.625 in Pitch:Lead: 1/3 :2/3 Stem Factor: 0.0226 ft ("8=0.200) 
0.0191 ft (J&t=0.150) 

Stroke Time: 7.53/ 12 secs 

StFJa/StF1&t: 1.1832 

Thread:· STUB 

ASR: 1.62 
ASRG: 1. 10 
THIF: 1.00 
TQIF: 1.00 
ROLF: 0.950 

Stem Travel: 4.090 in Stem Speed: 32.57 ipm 
WF: 0.40 

Env Tp/MR Fae: 54.4"C/0.979 SeF(Da/Ot): 0.650/0.650 SeFCCa/Ct): 0.650/0.650 VC: 300 lbs 

J&t=0.150 

!!!.. lliSE!! 52800 
0-P~E~R-.~&=-YO_K..,,.E-B~O-L~TS _____ __,... 

38880 
ACT STRUC LMT THRST(C) 

33100 
BODY-BONNET FLNG (S) 

LmtCls 23119 
+10X ACT STRUC LMT TORQ(C) 

3.00 b!!!!£!.! 23119 ( 20858) 
Top Top ACT STRUC LMT TORQ(C)/1.00 

CLOSING DIRECTION "8=0.200 

40084 . 
Motor Stall Max 

16641 [ 16291] 
Motor Stall Cap 

!!!.. ~ =:-:=52::;;;80:=.0~~-,,.,,....-----
0PER. & YOKE BOLTS 

38880 
ACT STRUC LMT THRSTCC) 

33100 
BODY-BONNET FLNG (S) 

LmtCls 23119 33876 
+10X ACT STRUC LMT TORQ(C) · Motor Stall Max 

!:.QQ !:mI£!! 23119 ( 20837) 
Top Top ACT STRUC LMT TORQCC)/t.00 

16641 [ 16291] 
Motor Stall Cap . 

38447 < 34686)Static Tst Lmt 15765 C 14223> 32493 C 29285)Static Tst Lmt 15765 c 14209) 
MOTOR GEARING(0)/1.00/0.40 Degraded Mtr Cap MOTOR· GEARING(0)/1.00/0.40 Degraded Mtr Cap 

15434 ( 13924) 
Elev Tp M.tr Cap 

15434 ( 13910) 
Eltw Tp Mtr Cap 

1.00 4555 2481 1693 ( 9X) 
Bot ~ Mininun * 1.108 Running Load 

1.00 3850 2484 . 1693 (10X) 
Bot . ~ Min111111 * 1. 110 Running Load 

.. Tol=< 5.00"2+ 9.62'2)'0.5.,10.84X Tol"< 5.00·2+ 9.'?5"2>·o.5 .. 10.95X 

4099 . 2238 
·10X Mininun Reqtiired Packing Load 

1625 3465 2238 
:;Qi"'" MfniDlll Required ·Packing Load 

1625 

J&t=0.150 OPENING.DIRECTION. l'P().200 

!!!.. ~ ~'""'5:.:;3;.,;,45;.-:0,.,..,,.,,,....._______ 15180 ( 13848) !!!.. iete 53450 15180 ( 13832) 
DISC THREADS Backseat Limit ,,..D""'ISC,.,,.;.;T;;,;H~REAO,:...,,..,,.s------- Backseat Limit 

38880 
ACT STRUC LMT THRST(O) 

33100 
BODY-BONNET FLNG (S) 

28796 28796 ( .26269> 
~ ACT STRUC LMT TORQ(O) 

3.00 26178 
Top TOP 
1.75 12664 
MU"~ 

ACT .STJIUI: LMT THRSTCO) 

33100 
BODY·BOllllET FLNG CS> 

40084 24336 . 24336 ( 22175) 
Motor Stall Max ;;or- ACT STRUC LMT TORQ(O) 

20727 [ 20291] : 3.00 22124 
Motor Stall Cap Top ~ 

33876 
Motor Stall Max 

17517 [ 17149] 
Motor Stall Cap . 

15709 ( ~4330) 2.00 12987 13276 ( 12097) 
Degraded Mtr Cap MU'" ~ Degraded Mtr Cap 

2.25 18069 18815 15379 ( 14029) 2.25 15271 15920 12997 ( 11843) Min ~ -M .... in-• ..;;.;:::1.:.,;096~ ..... ,-.--183---· ______ ...,..._Elev Tp Mtr Cap Mm~ ""Mi""n-.,r;., .... ,;;09:.7 ________ Elev Tp Mtr Cap 
StF"a/StF1&t ,. -1. 1&3 

1.00 4555 15901 1625 (11!} 
iiOt ~ Mininun * 1.096 . Rln'ling Load 

Tol:1( 0.00"2+ 9.62"2)'0.5" 9.62X 

4099 14506 
:;or Minil!Ull Required 

Remarks: 

SHEET 2 OF 5 .· 
950217~D No:-Giiii9406 

1625 
Packing Load 

1.00 3850 15920 1625 (13%) 
Bot~ Mtniaa. * 1.097 Ruming Load 

Tol•( 0.00·2+ 9.75'2)"0~5• 9.75X. 

3465 14506 1625 
:WX- Mfn1aa. Requ1 red Packing Load 

A TT A rHMPNT· n 2.0 



• 
RISINI STEM MOY DATA SHEET 

T2 v3. 1 Copyrf ght C~d 1994 ca>E TESTED OK: 02/24/95 16:oa· ZIOI SI AS-BUILT 

s-. ~e.\.~ ~ ~\~>t-.J. 
2Sl9011A 

,....--------------------------------------~INPUT DAT,._----------------------------------------~ 

Type: ~ Size: ~ in Vendor: ANCHOR/DARLING Model No: -"4GM5=8:.;F""N'----
Contact Seat Di1111eter (SED>: 3.8130 inches 

Valve No: 2Sl9011A Flow: fil..:... 

-------Limiting Coq>anent to Open --- imiting Coq>onent to Close------

1. DISC THREADS 

2. STEM 

at ~ lbs and Tmax = N/A •f 

at~ lbs and Tmax = N/A •f 

1. OPER. & YOKE BOLTS at~ lbs and Tmax = N/A °F 

2. STEM at ~ lbs and Tmax = N/A °F 

S. BOOY·BONNET FLNG (S) at ·33100 lbs and Tmax = N/A •F S. BOOY·BONNET FLNG CS) at 33100 lbs and Tmax = N/A °F 

Shop Order No. 348862A . Act. ltodel No: SMB·O· 15 Spring Pack No: 0501·184 OAR: 69.60L 

Stem Dia.(Valve/Act.): 1.625/ ~in Stem Mat.: .... 17:...·..:.4..:.·P.:.:H __ _ Pitch: .1Ll. Lead: li!_ Thread: .... sT .... u ..... e __ 

Motor Rating: 15.0 ft·lbs Nominal RPM: 3600 Rated Voltage: 460 VAC Gear Efficiency(Pullout/Run/Stall): 40/ 50/ 55 % 
(Start Torque)-- -- -
Locked Rotor Current: ~ 1111"5 Thermal OVerload Size: CR123C5.92A Envirarmntal Teq>erature: 54.4°C 

---------upening Directi Losing Direction----------,-

Maxirra.m Pressure (System/Differential): 1705 psig/ 1695 psid Maxi1111n Pressure (System/Differential): 33 psig/ 31 psid 

Minirra.m Motor Terminal Voltage: 411 volts Mininun Motor: Terminal Voltage: 411 volts 

Opening Stall Capaci ty(Degraded Vol tage,p.=o·.2002: 17517 Lbs Closing Capacity (Degraded voltage, p.=0.200): 16595 lbs 

Motor Stall Thrust (p. = 0.150): 40084 lbs Motor Stall Torque: 766 ft· lbs 

..... ---------------------------------------PBIFORMANCE BASEs---------------------------------------. 

7.5 secs a 3400 llPN Stroke Length: ~ in Pkg Ld: 1625/1625/162,,5/1625 lbs 
. (0t)/(0a)/(C0/(Ca> 

.Cale. Stroke Time GI Full Load RPM: 

Test Equipment Tolerance (Opening/Closing): 9.00/ 9.0D S Control Circuit Tolerance (Opening/Closing): 0.00/ 5.00 % 

Baa.nUng Factors. 

Analyzed Coeff of Stem TCF TCF Vlv Fae Vlv.Fac Pecking Fae Packing Fae . Vlv Cond: 300 lbs 
Condition Friction Factor Open Close Open Close Open Close ROLF: 0.950 

Env Tp Fae: 0.979 
As· Left: p.t=0.150 . 0.0191 ft 1.069 1.069 0.651 0.650 1000 lbs/in ,1000 lbs/in ASR Thrust:. 1.62 
As· Found: p.a .. 0.200 0.0226 ft 1.083 1.083 0.650 0.650 1000 lbs/in 1000 lbs/in ·ASR Torque: 1. 10 

STllUCTURAL LIMITS 
Opening Opening Closing Closing Backseat Actuator Actuator 
Weak· Link Seismic Weak·Link Seiuic ·Thrust Torque 

53450 lbs . 33100 lbs s·2800 lbl 33100 lbs 15180 lbs 38880 lbs 550 ft·lbs 

MINIMlll REQUIRED THRUST 
Analyzed Condition As·Left As·FCU1d Analyzed Condition As-Left As-Found 
Opening: 14506 lbs 14506 lbs Closing: 2238 lbs 2238 lbs 

,....---------------------------------------CLIJSING TARGETs-------------------------------------~ 

Min. Thrust: ·~ ~00 . 
(sate, .- o, a:S 

SHEET __L_ OF i 
9502170951 PIO No: GN09406 

lbs lbs Mfn. Thrust: .,,,L;:;;;;..•a.:, m~:._.f.L.-_ _,,,,...., lbs Max. Thrust . / 3, 100 
,..,.,_ic, ,,..'.o. 1S <•• o, 1 5 > 

--- ft· lbs Max Torque: ----ft· lbs TCF Applied CY/N>? ~ 

· REVIEWER: ~:X"""""'"l~i~Cloi::e=----­
APPROVER: -'4:;..;;;~=~"=--7,..&:..::-ii:::=;...;.C.==--

or 

Date 

J/,i./7 s--
Date 

62 R 1 ATIACHMENT:_-=D:;...__ PAGE; Dll ComEd Calculation: 22S-B-005M-1 ev. -~--
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FIELD DATA SHEET 
T2 v3.l Copyright ComEd 1994 AS-BUILT 

VALVE TAG NUMBER: 1SI9011B 
--..-........=..;~-----

STATION: ~Z~IO~N:..;._ _____ _ VALVE TYPE: GATE DD 

CODE TESTED OK: 02/24/95 16:13 

ACTUATOR T'lPB: ""SMB~--0_-_1~5"------

AS-FOUND TEST {Y/N): CALIBRATION DEVICE TYPE: _____ LOC: 

TORQUE.SWITCH BYPASS t: OPEN ___________ \ CLOSE t ------
SYSTEM CONDITIONS: DP{OPEN): DP(CLOSE): --- --- LP {OPEN): ___ LP (CLOSE) : __ _ 

FLOW RATE (OPEN): 

YOKE TEMPERATURE DURING CALIBRATION: 

------- gpm FLOW RATE{CLOSB): 

° F STEM TEMPERATDRE: 

----- gpm 

VOTES SWITCH PROBE{S) LOCATIONS 

A) 

B) 

C) 

D) 

WIRE NUMBER 

ANTICIPATED AMP PROBE SETTING: 

DESCRIPTION 

LEAD MONITORED: 

DYNAMIC TARGET THRUST WINDOW: MINIMUM ---'----- lbs MAXIMUM ------ lbs 

at µ.,;0:200 · STEM FACTORS: As-Left: 0.0191 at µa0.150 As-Found: 0.0226 

STEM NUT IS: LOCKING @ µ • 0.150 LOCKING @ µ ~ 0.200 OGR: LOCKING t . 

ANTICIPATED. MOV STROKE TIME: 

MAXIMUM ALLOWABLE STROKE TIME:._. --­

ANTICIPATED. GAIN SETTINGS: 

sec. 

sec. 

RSMDS 

RSMDS 

or 

or 
OTBER·-------------­
OTBER -----------

VFS 

TESTING· LIMITS/CLAMP STEM LOCATION 

VALVE TESTING STRUCTURAL LIMIT (CLOS~NG, lbs) 

VALVE TESTING STRUCTURAL LIMIT (OPENING, lbs) 

ACTUATOR TESTING STRUCTURAL LIMIT (THRUST, lbs) 

ACTUATOR TESTING STRUCTURAL ~IMIT (TORQUE, ft-lbs) 

MOTOR CAPACITY'; {OPENING, lbs~ 

MOTOR CAPACITY' (CLOSING, lbs) 

BACKSEATING LIMIT (OPENING, lbs) 

tJNTHREADED THREADED THREADED 
( µa0.150) .. ( 1&m0.150) ( µ=0.200). 

47871 

49037 

35251 

499 

14979 

18504 

13927 

47635 

48759 

35077 

496 

14895 

18413 

13848 

47587 

48703 

35041. 

496 

12573 

MAXIMUM TORQUE (MAX TSS for generic springpack curve @ µ• N/A , N/A) 

15546 

l3832 

N/A ft-lbs. 

CALCULATED MINIMUM THRUST REQUIRED TO OPEN 

AVERAGE PACKING LOAD BASIS (Ot/Oa/Ct/Ca) : 

COMMENTS: 

. SHEET S OF ....;;;;.5~..,...,,...,. 
9502170951 PIO No: GN09406 

__ l;;;..4;;.;;9;...;0;..;6'"---· lbs 

1625/ 1625/ 1625/ 1625· . lbs 

ComEd Calculation: 22S-B-005M-162 Rev. _ ...... 1 __ ATTACHMENT:-=D ___ PAGE: DlO of 20 



T2 v3.1· Copyright C<lftd 1994 COOE TESTED 9': 02/24/95 16:13. THRUST WINDOW CALCULATION FOi ZION SI VALVE 1Sl9011B AS·BUILT 
Valve Type/Service(VALVE_TYPE/VALVE_SERV): GATE DD:I App Fae/Stall ~ap App Fae. (Af/Af _SC): 0.900:0.950 Actuator Vendor (ACTVENDOI): LIMITORQUE 
Valve Size/Class CVALVE_SIZE/VLVPRESCLS): 4.00:1500 Environmental T~rature (ENV_TEMP): 54.4 Shop Order No. (SHP_ORD_NO): 345629C1 
Vendor (VENDOR): ANCHOR/DARLING Motor Rating·Start/Degrade Fac.(MR/MR_FAC): 15.0:0.979 Actuator Model (ACTMODELNO): SMB-0-15 
Valve Model No. (MODEL_NO): 4GM58FN Motor Rating·Stall/Cap Fae. (MR_S/MR_S_SC): 20.00:0.9375Act. Thrust Rating/ASR CATR/ASR): 24000:1.62 
System Design P/T CSYS_DES_PR/SYS_DES_TP).: 2485:650 Motor Voltage - .Op/Cl/SW (MVOP/MVCL/VSW): 398:398:DV Act. Torque Rating/ASRG CMATR/ASRG): 500:1.10 
Opening Press.· - Line/dP (POP/DPCJP): 1705:1695 Rated Voltage/Motor Type (RV/AC_DC): 460:AC Overall Unit Ratio/L COAR/LOCK_GS>:. 78-80:L 
Closing Press. - Line/dP (PCL/DPCL): 33: 33 Locked Rotor Current (LK_RTR_I): 26.00 Eff.-Pull,Run/Stall/Stall Cap : 40:50:55:40 

(EffP/Ef F /EFFS/EFFSC) 
Flow Direction/Media (FLOW/MEDIA): N/A :LIQUID Thermal Overload Size (T_OVRL_SZ): CR123C3.01A 
Contact Seat/Orifice Dia. (SED/ORl_DIA)& J.1130: 3.8130 Motor RPM/full. Ld Fae. (MOTOR_RPM/RPM_FAC): 3600:0.9444 Spring Pack No./LC (SPRG_PK_NO/LC): 0501-184 .:L 

· Torq. Output-Min/Max(Tci_MIN/TO..._MAX): 87: 500 
Seat Factor ~ Open (SEF_O_A/SEF_o_n: 0.650 :0.650 Stem Speed/IST Stroke TimeCSTS/REGD,..ST_TM): 28.76: 12 

TSS - Min/Max (MIN_TSS/MAX_TSS): 1.00:3.00 
(ST_TRVL): 4.090 Seat factor - Close.(SEF_C_A/SEF_C_T): 0.650 :0.650 Stem Travel 

Stem Diameter - Valve/Act. (STD/STD_A): 1.625:1.625 Stem Material (ST_MAT>: 17-4-PH 
Equip.Tol.(0)-Th/CSCET_TH_O/ET_CS_O): 9.00: 0.00 

Packing Load Coeffs <KP _o_A/KP _o_n: 1000: 1000 L lmi ting Coq>onent(O) Thrust Teq> Factor 
Equip.Tol.CC)-Th/CSCET_TH_C/ET_CS_C): 9.00: 5.00 

. Packing Load Coeffs (KP _C_A/KP _C_T): 1000:1000 DISC THREADS 53450 
CLMT_CMP _OP) (ALLTOP) 
STEM .. 142200 ·. 

Pitch/lead (PITCH/LEAD): 1/3 :2/3 CLMT_CMP_02) · (ALLTOP2) 
Thread <THREAD): STUB 

"
a/p.t (MU A/MU T): 0.200:0.150 BODJ-BONNET FLNG (S) 33100 

- - ·· · CSE CMP OP> . CSEI OP) 
Viv Cond/ROLF/Vlv unwdg Fae CVC/ROLF/VUF): 700:0.950:0.40 I .-

1 
- · h-

. . L ant ng Coq>anent(C) T rust 
lnerc I• huer • Thrwuner.,.CTHlf/TlllH• 1.0011.IHI · . '°'-

1 
stem fector - A1·found/Teat (HF_A/ITF_na o.oauuo.0191 ?fAb:A.~@H ' <ALU!! 
TCFCO) a p.a/p.t (ET_Cf_O_A/ET_CF_O_T)Z 1.083:1.069 
TCFCC) i p.a/p.t CET_CF_C_A/ET_Cf_C_T): 1.083:1.069 
SHEET _£__ Of .::!:._ BODJ-BONNET FLNG (S) 33100 

(SE _CMP_CL) (SEl_CL) 

0 1.000 
CALLTOP_TP) (ALLTOP_FAC) 

0 
(ALL TOP _)P2) · 

0 1.000 
(SEl_OP_TP> (SEl..;.OP _FAC) 
Teq> Factor 

CAfLTCL_TP) lAff¥cL_FA~> 
0 

(ALLTCL_TP2) 
0 l.000 (SEl_CL_TP) SEl_CL_FAC) 

Packing Load 
As-Left (Open/Close): 1625 lbs / 
As-Found (Open/Close): 1625 lbs I 

1625 lbs 
1625 lbs 

1-------- Running Load -------
As-Left Capen/Clo11)1 16i5 Iba / 
A•·•aund COper\/Clo11)1 1611 lbe I 

1693 lbs 

"" , ... 1------ Minlaua Required Thrust-----
Aa-Left (Open/Close>: 14906 lbs / 
As-Found (Open/Close): 14906 lbs / 

2638 lbs 
2638 lbs 

9502170951 PID No: GN09406 - - -Backseat Lmt/Se•t AngleCBK ST LMT/SEAT ANGLE): 15180: 0.0 
. OPENING .. CLOSING 

Pullout . Run Stall Capacity Stall Pullout Run Stall Capacity Stall 
Gear Efficiency· 40 40 50 50 40 40 55 55 40 40 50 50 40 40 55 55 
Motor Rating 15.0 15.0 . 15.0 15.0 18.75 18.75 20.00 20.00 15.0 15.0 15.0 15.0 18.75 18.75 20.00 20.00 
Voltage ·398AC 398AC 398AC 398AC 398AC 398AC 460AC· 460AC 398AC 398AC 398AC 398AC 398AC 398AC 460AC 460AC 
Applic1tion Factor 0.900 0.900 0.900 0.900 0.950 0.950 1.000 1.000 0.900 0.900 0.900 0.900 0.950 0.950 1.000. 1.000 
Coefficient of Friction 0.200 0.150 0.200 0.150 0.200 0.150 0.200 0.150 . 0.200 0.150 0.200 0.150 0.200 0.150 0.200 0.150 
St• F•ctor 0.0226 0.0191 0.0226 0.0191 0.0226 0.0191 0.0226 0.0191 0.0226 0.0191 0.0226 0.0191 o.oaa. 0.0191 o.02Z6 0.0191 . 
Motor Cleerll'!I C.,.clty "°" ""' 

,,.,, Hl41 , .. .., uoos 11114 49Slil 14095 1667'1 17619 20847 , ... 7 HOOi JIJ14 41'.Sll 
Elev•ted Teq> M/G Cap 13199 16321 17249 20409 18207 21543 37549 44429 13199 16328 17249 20409 18207 21543 37549 44429 

Spring Pack Capacity (p. a 0.200, Stem Factor. " 0.0226> 90X of Mini111.111 ,. 3465 ' . Mini111.111 " 3850 Maxi111.111 = 22124 110X of Maximun = 243'.St 
Spring Pack Capacity (p." 0.150, Stem Factor " 0.0191) 90X of Minl111.111 z: ~099 Miniaun ,. 4555 Maxi111.111 = 26178 1101 of MaxillUll • 28796 

OPENING CLOSING 
CCJtPONENT p.=0.200 1&=0.150 C<14PONENT LESS INERTIA p.=0.200 jl=0.150 C&MPONENT p.=0.200 jl=0.150 . COMPONENT LESS INERTIA p.=0.200 p.=0. 150 

ACT STRUC LMT THRST(O) 38880 38880 ACT STRUC LMT THRST(0)/1.00 38880 38880 ACT STRUC LMT THRST(C) 38880 38880 ACT STRUC LMT THRST(C)/1.00. 38880 38881) 

ACT STRUC LMJ TORQ(O) 24336 28796 ACT STRUC LMT TORQ(0)/1.00 24336 28796 ACT STRUC LMT ·TORQ(C) . 24336 28796 ACT STRUC LMT TORQ(C)/1.00 24336 287W 
DISC THREADS 53450 53450 DISC THREADS/1.00 53450 53450 OPER •. & YOICE BOLTS 52800 52800 OPER. & YOICE BOLTS/1.00 52800 528001 
BOOY-BONNET FLNG CS) 33100 33100 BOOY-BONNEJ FLNG (S)/1.00 33100 33100 BOOY-BONNET FLNG CS) 33100 33100 BOOY-BONNET FLNG (S)/1.00 33100 33100f 

N 
N en 

I 

t:C 
I 

8 
\JI 

~ 
I -°' N 

-

0 ....... 

N 
0 



TARGET THRUST WORKSHEET 

T2 v 3. 1 Copyright ConEd 1994 . COOE TESTED OIC: 02/24/95 16:13 AS·BUILT 1Sl9011B 
ZION SI SYSTEM 
GATE VALVE:RUN EFF. USED FOR ISOLATION SERVICE 
Valve Type/Service: GATE DD/I Valve Sfze: 4.00 in Equip.Tol.(0/C): 9.00/ 9.00X Tllrust Rating: 2400D lbs 

Springpack No:· 0501·184 

Motor Rating: 15.0 ft·lbs 

CS.Tol.(0/C): 0.0/ 5.0X TCFOa: 1.000 TCFOt: 1.000 Actuator Type: SMB·0·15 
TCFCa: 1.000 TCFCt: 1.000 

Nominal Speed: 3600 rpn Rated Voltage: 460 VAC OGR: 78.BOL Torque Rating: 500 ft.· lbs 

Stem Dia (V/A): 1.625/1.625 in Pitch:Lead: 1/3 :2/3 Stem Factor: 0.0226 ft <IUl=0.200) 
0.0191 ft (~t=0.150) 

Stroke Time: 8.53/ 12 secs 

StF.-IStF~t: 1.1832 

Tllread: STUB 

ASR: 1.62 
ASRG: 1. 10 

. THIF: 1.00 
TQIF: 1.00 
ROLF: 0.950. 

Stem Travel: 4.090 in Stent Speed: 28. 76 ipn 
VUf: 0.40 

Env Tp/MR Fae: 54.4°C/0.979 SeF{Da/Ot): 0.650/0.650 SeF{Ca/Ct): 0.650/D.650 VC: 700 lbs · 

~t=0.150 ·CLOSING DIRECTION ,ui=0.2DO 

ill... ~ 528DD 
~OP~E~R~.~,~YO~K~E,...ao==L~Ts=-----------

38880 
ACT STRUC LMT THRST(C) 

331DO 
BODY·BONNET FLNG (S) 

LmtCls 23119 
+10X ACT STRUC LMT TORQ(C) 

3.DD LmtCls 23119 < 20961) 
Top Top ACT STRUC LMT TORQ(C)/1.00 

45382 
Motor Stall Max 

17668 r 1 mn 
Motor Stall Cap 

40819 < 37009>Static Tat Lmt 16738 < 15175> 
MOTOR GEARING(0)/1.0D/D.40 Degraded Mtr Cap' 

16386 < 14857) 
Elev Tp Mtr Cap 

1.0D 4555 2910 1693 ( 8X} 
.Bot ~ Mininun * 1.1D3 RWV'ling Load 

Tol=< 5.00"2+ 9.00"2)"0.5=10.30X . 

4099 . 2638 1625 
:;or Mininun Required Packing Load 

ill... !ecSe! =="'52::;8::.00~,,,.....,,...,......,~---------
0PER. & YOICE BOLTS 

38880 
ACT STRUC LMT THRST{C) 

33100 
ll(l)Y·BONNET FL.JIG ($) 

LmtCls 23119 
+;Qi'""" ACT STRUC LMT TCllCl(C) 

3.00 LmtCls 23119 < 209612 
Top rop-- ACT STRUC LMT TCllCl(C)/1.00 

38354 
Motor Stall Max 

11668 c 1n9n 
Motor.Stall Cap 

34497 < 312!T)Static Tst Lmt 16738 < 15175) 
MOTOR GEARING{0)/1.00/D.40 Degraded Mtr Cap 

1~86 < 14857) 
Ele~TpMtr Cap 

1.00 3850 2910 1693 (10X} · 
Bot ra- MtnillUD * 1.103 Running Load 

Tol•< 5.00"2+ 9.00"2)"0.5n10.30X 

3465 2638 1625 
:wi"'."" Mtninun Required Packing Load 

~t=0.150 OPENING DIRECTION ,.0.200' 

ill...~ =--:-::-="'53~4;:5.;:.0~,......----------- 15180 ( 13927) ill...~ ::":"::=5;;.;34:.,;:,50~.,,....------------- 15180 ( 13927) 
DISC THREADS Back&e11t Limit DISC THREADS Backseat Limit 

38880 
ACT STRUC LMT THRST(O) 

33100 
BODY·BONNET FLNG (S) 

28796 28796 ( ·26418) 
+;Qi""'"" ACT STRUC LMT TORQ(O) 

3.00 26178 
·Top~ 

1. 75 ···12664 
.Max~ 

38880 
ACT STRUC LMT THRST{O). 

33100 
ll(l)Y·BONNET FLIG (S) 

45382 24336' 24336 ( 22327) 
Motor Stall Mu +10X ACT STRUC LMT TCllQ(O) 

38354 
Motor Stall Max 

22005 C 215431 3.00 22124 . 18597 c 1820V 
Motor Stall Cap Top rop-- Motor Stall Cap. 

16671 ( 15301) 2.00 12987 14095 ( 12931) 
Degraded Mtr Cap MQ'. ~ Degraded Mtr Cap 

2.25 18069 ·19225 '16328 J 14979) 2.25 15271 16247 13799 ( 12660) 
Min ~ .,.,.M,..in-• .,:,.;.;:1.::;0~90""•"'1,....""'183"""""----------- Ell!'I Tp Mtr Cap iiln ~ '""M,..tn-.~.1.-.""090...,_ ________________ Elev Tp Mtr Cap 

StFIUl/StF~t = 1.183 

1 .00 4555 ' 16247 1625 (1!JX) 
Bot ~ M1ninun * 1.090' Rwning Load 

Toi=( O.OO"Z+ 9.D0"2)"0.5• 9.00X · . 

4099 14906 
:;or Mininun Required 

SHEET 3 OF S 
950217li'9'5i"""PTD No: GN09406 

1625 
Packing Load 

1.00 3850 16247 : 1625 (12X> 
iOt ra- Mtn111u11 • 1.090 Running Load 

Tol=< 0.00"2+ 9.00"2)"0.S• 9.DOX 

3465 14906 ' 1625 
~ M1n111UD Required Packing Load 

r"m'!:~ r~lrnl::itinn: 22S-B-005M-162 Rev .. _._l ____ ATTACHMENT:_Q_ PAGE: J)~--- _of. 20 



TARGET TRUST WORKSHEET 

T2 v 3.1 Copyright CanEd 1994 CCl>E TESTEQ OIC: 02/24/95 16:1l AS-BUILT 1SJ9011B 
ZION SI SYSTEM · 
GATE VALVE:RUN EFF. USED FOR ISOLATION SERVICE: TOllCIUE CtllRECTIOH FACTOR APPLIED 
Valve Type/Service: GATE DD/I · Velve Size: 4.00 in Equip.Tol.CO/C): 9.00/ 9.00I Thnat Rating: 24000 lbs 

Springpack No: 0501-184 

Motor Rating: 15.0 ft-lbs 

CS.Tol.CO/C): 0.0/ 5.0I TCFOa: 1.083 TCFOt: 1.069 Actuator Type: SMB·0-15 
TCFCa: 1.083 TCFCt: 1.069 

Nominal Speed: 3600 rpm lated Voltage: 460 VAC OGR: 78.SOL Torcpi Rating: 500 ft·lbs 

Stem Dia CV/A): 1.625/1.625 in Pftch:Lead: 1/3 :2/3 Stein Factor: 0.0226 ft Cl'a=0.200) 
0.0191 ft (l't=0.150) 

Stroke Time: 8.53/ 12 secs 

Stf .. /StF~t: 1.1832 

Thread: STUB 

ASR: 1.62 
ASRG: 1. 10 
THIF: 1.00 
TQIF: 1.00 
ROLF: 0.950 

Stem Travel: 4.090 in Stem Speed: 28.76 ipm 
WF: 0.40 

Env Tp/MR Fae: 54.4"C/0.979 SeF(Qa/Ot): 0.650/0.650 Sef(Ca/Ct): 0.650/0.650 VC: 700 lbs 

l't=0.150 

Ill...~ 52800 
o=P~E.,,.R~.~&-..,-.,YOIC~E~BO,,..,,.,.L.,,.TS--------~ 

38880 
ACT "STRUC LMT THRST(C) 

33100 
BODY-BONNET FLNG CS) 

LmtCls 23119 
+10X ACT STRUC LMT TORQCC) 

3.00 LmtCls 23119 < 20858> 
Top ~ACT STRUC LMT TORQ(C)/1.00 

ClOSlllG DI RE CTI OH j48=0.200 

45382 
Motor Stall Mu 

17668 [ 1!297J 
Motor Stall Clp 

Ill... ~ =:":'5_2:;;8""00~==-=~=----------
0PER. & YOKE BOLTS 

38880 
ACT STRUC LMT. THRST(C) 

33100 
BODY-BONNET FLNG (S) 

LmtCls 23119 38354 
+10I ACT S~TR~U~C~Ul==T~T~OR=a~<""C~>--------M~o-t~o~r~S-ta~l~l~M~a-x-

3.00 LmtCls 23119 ( 20837). 
Top rap- ACT STRUC LMT TORQ(C)/1·.00 

11668 c 1n9n 
Motor Stall Cap 

40819 C 36826)Statfc Tst Lmt 16738 < 15100) 34497 < 31091 )Static Tst Lmt · 16738 c 15085) 
MOTOR GEARING(0)/1.00/0.40 Degraded lltr cap MOTOR GEARING(0)/1 .00/0.40 Degraded Mtr Cap 

16386 ( 147115) 
Elev Tp Mtr cap 

16386 c 14768) 
Elet Tp Mtr Cap-

1.00 4555 2924 1693 < 81) 1.00 °3850 2927 1693 {10%) 
Bot ~ Mininiln • 1. 108 Rt.ming Load .Bot ~ MfnillUll • 1.110 Ruming Load 

Tol=C 5.00"2+ 9.62·:2> "0.5•10.84X Tol•C 5.00"2+ 9.75"2)"0.5•10.95% 

4099 2638 1625 3465 2638 1625 . 
:;or Mini nun Required Packing Load · :;ox- MininuD Required Packing Load 

l't=O. 150 _ <Jl£1116.DIRECTION ,....0.200 

Ill,_ ieJ:se!·~',.,,-=5;:;.;3;,;4,:,50==·.,,...---------,---,--- 15180 C 131M) TSS ~ 53450 15180 C 13832) 
DISC THREADS Backseat Limit 0""'1'"'s.,,.c""'T""H~READ,.,...S-------------_ Backs,at L.imi t 

38880 
ACT ST~UC LMT THRST(O) 

33100 
BODY·BONNET FLNG CS) 

28796 28796 (;26269) 
+10X ACT STRUC Ult T.ORO(O) 

3.00 26178 
Top rop--
1. 75 12664 
MiX~ 

38880. 
ACT STRUC Ult THRST(O) 

33100 
BODY-BONNET FLllG CS) 

45382 24336 24336 ( 22175) 
Motor Stall ... ~ ACT STRUC UIT TORQ(O) 

22005 [ 215QJ . 3.00 22124 
Motor Stall cap Top rop--

38354 
Motor Stall Max 

18597 c 182on 
Motor Stall Cap 

16678 c 15214). 2.00 12987 14095 ( 12843) 
Degr~ Mt_r cap MU ~ Oegraded Mtr. Cap 

2.25 "18069 19334 16328 c 14"5) . 2.25 15271 ..,....._1.;.:;63~5::.;9..,._--______ 13799 ( 12573> 
Min~ .,.,.M,..in-• .;,..i;.::.;;;096.;p....,•"'"'1-.1 ... 83----------- Elev Tp Mtr cap iifn ~ Mtn.•f.097 Elev Tp Mtr Cap 

Stf~/Stf~t = 1. 183 . 

1.00 4555 16340 1625 (1!1D 
Bot ~ Mininun • 1 .096 - Rt.ming Load 

Tol•( 0.00"2+ 9.62"2)"0.5• 9.621 

1.00 3850 16359 1625 (12%) 
Bot~ Mini11UD • 1.097 Running Load 

Tola( ·0.00"2+ 9~75"2)"0.5• 9.75X 

4099 14906 
:;or Mlninun Required 

1625 3465 14906 
~ Mlninun Required 

1625 
Packing Load 

Remarks:_·-------------------~-----------~-----------~~---------------------~ 
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RISING STEM MOY DATA SHEET 

T2 v3.1 Copyright CanEd 1994 CODE TESTED OIC: 02/24/95 16:13.· Zl<ll SI AS·BUILT 

C::.a. ~~~. i~\~t-eJ. 
1Sl9011B 

.----------------------------------------INPUT DATlll<-·---------------------------------------. 

valve No: 1s19011B Type: ~ Size:" 4.00 in Vendor: ANCHOR/DARLING Model No: ..-4GM5......,8~F-N __ _ Flo~: !!LL 
Contact Seat Diameter (SED): 3.8130 inches 

-------Limiting C~t to Open --- _fmiting COllplnent to Clore-------

1. DISC THREADS 

2. STEM 

at ~ lbs and Tmax = NIA "F 

at 142200 lbs and Tmax = NIA ., 

s. BCJ)Y·BONNET FLNG CS) at --1!1.QQ lbs and Tmax = N/A ., 

1. OPER. & YOKE BOLTS at~ lbs and Tmax = NIA "F 

2. STEM at ~ lbs and Tmax = NIA "F 

S. BOOY·BONNET FLNG CS) at ~ lbs and Tmax = N/A "F 

Shop Order No. 345629C1 Act. Model No: SMB·0-15 Spring Pack No: 0501·184 OAR: ~ 

Thread: _sT""U"'"B __ stem i>ia.(Valve/Act.): 1.625/ ~ in Stem Mat.: .-17 ..... • .... 4 .... ·P..-H __ _ Pitch: .!LL Lead: m_ 
Motor Rating:~ ft· lbs Nominal.RPM:~ Rated Voltage: 460 VAC Gear Efficiency(Pullaut/RlaVStall>: 401 501 55 X 
(Start Torque) 
Locked Rotor Current: 26.00 an.- Thermal overload Size: CR123C3.01A Envir~tal T~rature: 54:4•c 

-------~Opening Di recti- "losing Direction----------

Maxinun Pressure <System/Differential): 1705 psigl 1695 piid Maxi111111 Pressure (Syatl!IQ/Differential): 33 psig/ 33 psid 

Mlninun Motor Terminal Voltage: 398 volts Minfna Motor Terminal Voltage: 398 volts 

Opening Stall Capaci ty(Degraded Vol tage,11,=0.200): 18597 lba Closing Capacity (Degraded Volt11ge, 1&=0.200): 17619 lbs 

Motor Stall Thrust <1& = 0.150): 45312 lbs Motor Stall To""9: 867 ft· lbs 

Cale. Stroke Tfine i Full Load RPM: 8.5 secs a 3400 RPM 

Jest Equipment Tolerance (Opening/Closing): 9.00/ 9.00 I 

Stroke Length: ~ in Pkg Ld: 1625/1625/1625/1625 lbs 
(0t)/(0a)/(C~/(Ca) 

Control CircUit Tolerance (Opening/Closing): . 0~00/ 5.00 X 

lolnilng Fec:tor 

Analyzed Coeff of Stem TCF TCF . Vlv Fm: Vlv Fae ·packing F~ Packing Fm: Vlv Cond: 700 lbs 
Condition Friction Factor Open Close Open Close Open Close ROLF: 0.950 

Env Tp Fae: 0.979 
As· Left: 11ot=O. 150 0.0191 ft 1.069 . 1.069 0.650 0.650 1000 lbs/fn 1000 lbs/in ASR Thrust: 1.62 
As· Found: 1£8•0.200 0.0226 ft 1.083 1.083 0.650 0.650 1000 lbs/in 1000 lbs/in ASR Torque: 1.10 

.. ----------------- STU:TURAL LIMITS ------------------. Opening 
Weak·Link 

Opening 
Seismic 

Closing Closing Backseat Actuator· Actuator 
weak·Link Seismic Thrust Torque 

53450 lbs 33100 lbs 52800 lbs 33100 lbs 15180 lbs 38880 lbs 550 ft· lbs 

------------------ MINlllM REQUIRED THRUST -----------------... Analyzed Condition 
Opening: 

Aa·Left Aa·Found Analyzed Condition AS·Left 
2631 lbs 

As·Fcx.11d 
2638 lbs . 14906 lbs 14906 lbs Closing: 

.----------------------------------------4~10SINGTARGET:i---------------------------------------~ 

Min. Thrust: I aoo lbs 
(St'iatc, ,.. o, 1j ) 

Accel. Lub. 

ov-

. SHEET __ I_ OF ~ 
9502170951 PIO No: GN09406 

Min.· Thrust: L jm :+ lbs Mu. Thrust /£, 5a:? lbs 
~ic,,.. o, 1s> ·<Vo. 1~ . > 

----- ft·lbs Mu T0""9: --- ft·lbs TCF Applied (YIN)? L 
0 

REVIEWER: ___.;:rJ~·;.M.l~~""""'u=-='---------- 3hl95 
D'ate 

&: ~ ~ J);ib< 
Date 

APPROVER: 

ComEd Calculation: 22S-B-005M-162 Rev.--"!_....,. ATTACHMENT:-=D __ PAGE: ~D ....... 6....__of ~2~0-



•• 

FIELD DATA SHEET 
. T2 v3.l Copyright CQrnEd 1994 AS-BUILT CODE TESTED OK: 02/24/95 16:12 

VALVE TAG NUMBER: .-l=S=I.-...90-.1.-.lA--... ____ _ 

STATION: ~Z=IO~N;.;..._ ____ _ VALVE TYPE: GATE DD ACTUATOR TYPE: .:=;SMB:.=.--0=---=l:.=5;...._ ___ _ 

AS-FOUND TEST (Y/N) : CALIBRATIOB DEVICE TYPE: ----- LOC! 

TORQUE SWITCH BYPASS \: OPEN ______ t CLOSE. ______ \ 

SYSTEM CONDITIONS: DP(OPEN) : ___ DP(CLOSE) : __ _ LP(OPEN): LP(CLOSE) : __ _ 

FLOW RATE (OPEN) : ----- gpm FLOW RATE (CLOSE) : ----- gpm 

YOKE TEMPERATURE DURING CALIBRATION: ° F STEM TEMPERATDRB: 

VOTES SWITCH PROBE(S) LOCATIONS 

A) 

B) 

C) 

D) 

WIRE ~ER 

ANTICIPATED AMP PROBE SETTING: 

DESCRIPTION 

LEAD MONITORED: 

DYNAMIC TARGET THRUST WINDOW: MINIMUM ------.lbs MAXIMUM -----­ lbs 

STEM FACTORS: As-Left: 0.0191 at µ=0.150 . As-Found: 0.0226 .at µ=0.200 

. STEM NUT IS : LOCKING@ µ = 0.150 LOCKING @ µ = 0.200 OGR: LOCKING 

ANTICIPATED MOV STROKE TIME: sec. 

MAXIMUM ALLOWABLE STROKE TIME: sec. 

ANTICIPATED ~IN SETTINGS: VFS 

RSMDS 

RSMDS 

or 'OTBBR ----'-----

or · ·OTBBR -------

TESTING LIMITS/ CLAMP STEM LOCATION UNTHREADED THREADED . THREADED 
( µ=·0.150) · ( µa0.150) · ( µa0.200) 

VALVE TESTING STRUCTURAL LIMIT (CLOSING. lbs). 47871 47635. 47587 

VALVE TESTING STRUCTURAL LIMIT (OPENING. lbs) 49037 48759 48703 

ACTUATOR TESTING STRUCTURAL LIMIT (THRUST, lbs) 35251 35077 35041 
... 

ACTUATOR TESTING STRUCTURAL LIM.IT (TORQUE, ft-lbs) . · 499 496 496 

MOTOR CAPACITY (OPENING, lbs) . 12900 12827 10828 

MOTOR CAPACITY (CLOSING, lbs) 15936 15857. 13388 

BACKSEATING LIMIT (OPENING; lbs) 13927 13848 13832 

MAXIMUM TORQUE (MAX TSS for generic spriilgpack curve @ J.L= .. N/A ·, N/A) N/A ft-lbs 

CALCULATED MINIMUM THRUST REQUIRED TO OPEN 

AVERAGE PACKING LOAD BASIS ·(ot/Oa/Ct/Ca): 

COMMENTS: 

SHEET ..5. OF 5 
9502170951 PID No: GN09406 

14206 

1625/ 1625/ 1625/ 1625 

lbs· 

lbs 
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.. 

12 ol.1 9,,, C...:d 1994 COOE JESTED DOCO D2/24/.9S 16'12 l"'USI MINDDll CALWlA - FDR ZION SI VALVE 1S19Dl!A AS-BUILT 

Valve Type/ServiceCVALVE_TYPE/VALVE~SERV): .GATE DD:I App Fae/Stall Cap App Fae. CAF/AF_SC): 0.900:0.950 Actuator Vendor. CACTVENDOR): LIMITORQUE 
Valve Size/Class (VALVE_SIZE/VLVPRESCLS): 4.00:1500 EnviroNnental T~rature CENV_TEMP): 54.4 Shop Order No. CSHP_ORD_NO): 348862A 
Vendor. (VENDOR): ANCHOR/DARLING. Motor' Rat ing·Start/Degrade Fac:CMR/MR_FAC): 15 .0:0. 979 Actuator Model CACTMODELNO): SMB·0· 15 
Valve Hodel No. CMODEL_NO): 4GM58FN . Motor Rating-Stall/Cap Fae. CMR_S/MR_S_SC): 20.00:0.9375Act. Thrust Rating/ASR CATR/ASR): 24000:1.62 
System.Design P/T CSYS_DES_PR/SYS_DES_TP): 2485:650 Motor Voltage· Op/Cl/SW CMVOP/MVCL/VSW): 393:393:DV Act. Torque Rating/ASRG .CMATR/ASRG): 500:1.10 
Opening Press. · line/dP CPOP/DPOP): 1705:1695 Rated Voltage/Motor Type CRV/AC_OC): 460:AC Overall Unit Ratio/l COAR/LOCK_GS): 69.60:L 

Closing Press. · line/dP CPCL/OPCL): 33: 33 Locked Rotor Current .CLK_RTR_I): 26.00 ~::FP~~ii''~~}~ii,~Jall Cap : 40:50:55:40 
Flow Direction/Media CFLOW/MEOIA): N/A :LIQUID Thermal ·overload Size CT_OVRL.:.SZ>: CR123C3.01A 
Contact Seat/Orifice Dia. CSEO/ORl_DIA): 3.8130: 3.8130 Motor RPM/Full.Ld Fae. CMOTOR_RPM/RPM_FAC): 3600:0.9444 
Seat Factor · Open CSEF_O_A/SEF_O_T): 0.650 :0.650 · Stem Speed/IST Stroke TimeCSTS/REQO_ST_TM): 32.57: 12 
Seat Factor · Close CSEF _C_A/SEF _C:_T): 0.650 :0.650 Stem Travel 
Stem Diameter··· Valve/Ac·t. (STD/STD:_A): 1.625:1.625 Stem Material 
Packing Load Coeffs CKP_O_A/KP_O_T): 1000:1000 Limiting C~nt(O) Thrust 
Packing Load Coetts (ICP_C_A/KP_C.:.T): 1000:1000 DISC THREADS ·53450 

(LMT_CMP_OP) (ALLTOP) 
Thread <THREAD): STUB STEM 142200 
Pitch/lead (PITCH/LEAD): 1/3 :2/3 (LMT_CMP_02) CALLTOP2) 
µa/ji.t . (MU A/MU T): 0.200:0~ 150 BOOJ·BONNET FLNG CS) 33100 

- - . . (SE CMP OP) CSEI OP> 
Vlv Cond/ROLF/Vlv Unwdg F•c (VC/ROLF/VUF): 0:0.950:0.40· I - - -

. L mltlng c~ntCC> Thrust 
Inertia Factor • Thrwat/Terque(THIF/TQIF)I 1.0011.00 · 
seem hctor • A1·founcl/Teu CITl_A/ITl_Ha O.Ol1610.Q,'1 ftAf:clp~@ft IOl.U CALrflfY 
TCf(O) a µa/µt CET_CF_O_A/ET_CF_O_T>: 1.083:1.069 STEM 

· (LMT_CMP _C2) 

(ST_TRVL): 4;090 
CST_MAT): 17·4-PH 

Teq> Factor 
0 1.000 

(ALLTOP_TP) (ALLTOP_FAC) 
0 

(ALLTOP_TP2) 
0 1.000 CSEl_OP_TP) SEl_OP_FAC) 

Tetrf> Factor 

c~fucL_TP> bf f9cL_fAC> 
0 

CALLTCL_TP2) 
TCF(C) a µa/-t (ET Cf c A/ET CF c T): 1.083:1.069 
SHEET _!/__ OF ~ - - - - - llODJ·BONNET.flNG CS) 33100 0 . 1.000 

(SE _CMP_CL) (SEl_CL) ,(SEl_CL_TP) (SEl_CL_FAC)· 

Spring Pack No./LC (SPRG_PK_NO/LC): 0501·184 :L 
Torq. OUtput·Nin/Max(TO_MIN/TO~MAlC): 87: 500 
TSS · Min/Max (MIN_TSS/MAX_TSS): 
Equip.Tol.(O)·Th/CS(ET_TH_O/ET_cs_O): 

1.00:3.00 
9.00: o.oo 

Equip.Tol.(C)·Th/CSCET_TH_C/ET_cs_C): 9.00: 5.00 

Packing Load 
As·Left <Open/Close): 1625 lbs I 1625 lbs 
As·Found (Open/Close): 1625 lbs I. 1625 lbs 

Ruming load 
As·Left (Open/Close): 1625 lbs I 1693 lbs 
Al·•ewnd COparVGlOll>• ,.a. lllltl I '"• u .. Mlnll!Ull Required Thrust 
As·Left (Open/Close>: 14206 lbs I 1938 lbs 
As·Found (Open/Close): 14206 lbs I 1938 lbs 

- - -9502170951 PIO No: GN09406 Backseat.Lmt/Seat AngleCBK ST LMT/SEAT ANGLE): 15180: 0.0 
OPENING CLOSING 

Pullout Rlrl Stall Capacity Stall Pullout Rlrl Stall Capacity Stall 
Gear Efficiency 40 40 50 50 40 40 55 55 40 40 5~ 50 40 40 55 55 
Motor Rating 15.0 15.0 15.0 15.0 18.75 18.75 20.00 20.00 15.0 15.0 15.0 15.0 18.75 18.75 20.00 20.00 
Voltage ·393AC ·393AC 393AC 393AC 393AC 393AC 460AC 460AC 393AC 393AC 393AC · 393AC 393AC 393AC 460AC . 460AC 
Application Factor 0.900 0.900 0.900 0.900 0.950 0.950 1.000 1.000 0.900 0.900 0.9oo 0.900 0.950 0.950 1.000 1.000 
Coefficient of Friction 0.200 0.150 0.200 0.150 0.200 0.150 0.200 0.150 0.200 0.150 0.200 0.150 0.200 0.150 0.200 0.150 
Stem Factor 0.0226 0.0191 0.0226 0.0191 0.0226 0.0191 0.0226 0.0191 0.0226 0.0191 0.0226 0.0191 0.0226 0.0191 0.0226 0.0191 
MotoP D••Pln1 C1POelty tl1H ,. ... 11111 11911 ,.,,,. '"" 11171 40014 11111 14161 ,.,,. '1tlJ ''°'• ""' 11116 400'4 
Elevated Tetrf> M/G Cap 11884 14061 14854 .. 17576 15680 18553 33165 39242 11884 14061 14854 17576 15680 18553 33165 39242 

Spring pack Capacity Cll s 0.200, Stem Factor a 0.0226) 90X of Minll!Ull • 3465 Minll!Ull :: 3850 Maxil!Ull :a . 22124 110X of Maxil!Ull • 24336 
Spring Pack Capacity (- • 0.150, Stem Factor a 0.0191) 90X of Minil!Ull a 41>99. Miniaun .. 4555 MaXillUll "' 26178 110X of Maxil!Ull :a 28796 

OPENING - CLOSING 
COMPONENT µ=0.200 -=0.150 COMPONENT LESS INERTIA. -=0.200 -=0.150 'COMPONENT -=0.200 -=0 •. 150 C04PONENT LESS INERTIA -=0.200 -=0.150 

ACT STRUC LMT THRSTCO) 38880 38880 ACT STRUC LMT THRSTC0)/1.00 38880 38880 ACT STRU~LMT THRSTCC) 38880 .. 38880 ACT STRUC LMT THRST(C)/1.00 38880. 38880 
ACT STRUC LMT TORQCO) 24336 28796 ACT STRUC LMT TORQ(0)/1.00 24336 28796 ACT.STRUC LMT .TORQ(C) 24336 28796 ACT STRUC LMT TORQ(C)/1.00 24336 28796 
DISC THREADS 53450 53450 DISC THREADS/1.00 53450 . 53450 OPER. & YOICE BOLTS 52800 52800 OPER. & YOKE BOLTS/1.00 52800 52800 
BODY-BONNET FLNG CS) 33100 33100 SOOY-BONNET FLNG (S)/1.00 33100 33100 SOOY-BONNET FLNG (S) 33100 33100 SOOY-BONNET FLNG (S)/1.00 33100 33100 

0 ....... 



TARGET TllllllST WDHSHEET 

T2 v 3.1 Copyright ConEd 1994 CIXIE TESTED OIC: 02/24/95 16:12·· AS-BUILT 1Sl9011A 
ZION SI SYSTEM 
GATE VALVE:RUN EFF. USED FOR ISOLATION SERVICE 
Valve Type/Service: GATE DD/I Valve Size: 4.00 in ~p.Tol.(0/C): 9.00/ 9.00X Thnat Ratfng: 24000 lbs 

Springpack No: 0501-184 

Motor Rating: .15.0 ft-lbs 

CS.Tol.(0/C): . 0.0/· 5.0S TCFOa: 1.000 TCFOt: 1.000 Actu9tar Type: SMB-0-15 
TCfCa: 1.000 TCFCt: 1.000 

Nominal Speed: 3600 ,,. Rated Voltage: 460 VAC OGR: 69.60L T~· R8tfng: 500 ft- lbs 

Stem Dia CV/A): 1.625/1.625 in Pitch:Lead: 1/3 :2/3 

Stem Travel: 4.090 in Stem Speed: 32.57 ill' 

Simi Factor: 0.0226 ft Cp.a=0.200) 
0.0191 ft (Jt=0.150) 

Stroke Time: 7 .53/ 12 secs 

StF..,StfJt: 1.1832 

Thrad: STUB 
Wf: 0.40 

Env Tp/MR Fae: 54.4°C/0.97'9 SeF(Da/Ot): 0.650/0.650 Sef(Ca/Ct): 0.650/0.650 vc: 0 lbs 

ASR: 1.62 
ASRG: 1. 10 
THI F: 1.00 
TQIF: 1.00 
ROLF: 0 •. 950 

14t=0.150 a.DSIE DIRECTION p.a=0.200 

38880 
ACT STRUC LMT THRST(C) 

33100 
BIXIY-BONNET FLNG CS) 

LmtCls 23119 
~ ACT STRUC LMT TORQ(C) 

3.00 LmtCls 23119 C 20961) 
Top rep-- ACT STRUC LMT .TORQ(C)/1.00 

40084 
Motor Stall Ma 

15215 [ 148!6J 
Motor Stall Cap 

35153 C 31872)Static Tst Lmt 14414 C 13069) 
MOTOR GEARING(0)/1.00/0.40 Degraded lttr Cllp 

14112 ( 1279') 
. Elev Tp Mtr Cap 

1.00 4555 2138 1693 {1!1X) 
Bot ~ MinillUll * 1. 103 R1.n1ing Load 

·Tol=C 5.00·2+ 9.00"2>~0;5 .. 10.30% 

4099 1938 1625 
:;ox Mini11U11 Required Packing Load 

TSS ~ .,,....~52-.;;8-.0.;;..0......,,.......,._...,........,.......,.......,.......,._ 
OPER. & YOICE BOLTS 

38880 
ACT STRUC LMT THRSTCC) 

33100 
BIXIY-BONNET FLNG (S) 

LmtCls 23119 
~ ACT STRUC LMT TORQ(C) 

3.00 LmtCls 23119 C 209612 
Tep Top ACT STRUC LMT TORQ(C)/1.oa_ ... 

33876 
Motor Stall Max 

15215 [ 14896] 
Motor Stall Cap 

29709 C 26936)Stmtfc Tit Lmt · 14414 ( 13069) 
MOTOR GEARINGC0)/1.iJOi0.044' Degraded Mtr Cap 

14112 ( 12794) 
EliN'Tp M_tr Cap 

LOO 3850 2138 1693 {11X> 
iOt ~ .MinillUll * 1.103 . R1.rning Load 

· Tol=C 5.00"2+ 9.00"2)-0.5•10.30% . 

3465 1938 1625 
:WX- MfnillUll Required · Packing Load 

14t=0.150 CHiii• DIRECTION 

ill... ~ .,,.,.,=-53,,.,4.,.,5.,,.0.,..,,.,,,_________ 15180 C 13927) ill... !er2 53450 15180 < 13927) 
DISC THREADS .Backseat Li•it ""D"""1s""'c.:;.;T;.;H;;;R~EAD~S------.-- Backseat Limit 

38880 
AC.T STRUC LMT THRST(O) 

33100 
BIXIY-BOHNET FLNG (S) 

28796 28796 ( 26418) 
+10% ACT STRUC LMT TORQ(O) 

40084 
Motor Stall Mu 

38880 
ACT STRUC LMT THRSTCO), 

33100 
SIXIY·SOHNET FLNG (S) 

. 24336 24336 c 2232V 33876 
~ ·ACT STRUC LMT TORQCO) Motor Stall Max 

3.00 26178 
Top rop----

18951 [ 18555) 3.00 22124 
Motor Sta.Lt Cllp · Top ~ 

16016 [ 15680l 
Motor Stall Cap 

1". 75 12664 . 
M&X~ 

14363 c 131ID 
Degraded Mtr Cllp 

2.25 18069 18322 14061 ( 12900) 
Min ~ ,..,.M1.-.n-.~.1~.;,;;0:,90"'*""1--.1""83"""" ______ Elev Tp Mtr Cllp 

StFp.a/StFl't = 1.183. 

1.00 4555 15484 1625 <121) 
BOt ~ Minil!Ull * 1.090 Running Load 

Tol=C 0.00"2+ 9.00"2)"0.5= 9.00% 

4·099 14206 . 1625 

·--· -·1·--

12138 ( 11136) 2.00 12987 
i4U iiU"'"""'" ".S:'}'. Degraded Mtr Cap 

2.2s 15211 15484 .,:yJ~SL,. 11884 < 109022 

· ::: ••: .. , ,..,.M1 ... 'n-• ..;..;::""~:.:o.,r,90..,·---~:-,~.\i~~F~j'"';~.,.,···-. -- El~6= :::.:•• 
Bot~ MinillUll * 1.090 · ''·''"'-'·~. · Running Load 

Tol=( 0.00"2+ 9.00"2J".O'wJ!i:.9.00% 
. ;;{.=.::.;·:~~·:·,. 

3465 14206 
'··.:. 

, ··.· ~· -:~~ .. 1625 
:;ox Mini 11U11 Requ_i red · -~~?:(~·, Packing Load :'10r Minil!Ull Required Packing Load 

• .. :, ... ' .. J:• 
.Remarks:----------------------------------.-.•.•_•"-.---------
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• 
TARGET THRUST WORKSHEET 

T2 v 3.1 Copyright CcxnEd 1994 ca>E TESTED OIC: 02/24/f/5 16:1z· AS-BUILT 1Sl9011A 
ZION SI SYSTEM 
GATE VALVE:RUN. EFF. USED FOR ISOLATION SERVICE: TCllCIUE CORRECTION FACTOR APPLIED 
Valve Type/Service: GATE DD/I Valve Size: 4.00 in Equip.Tol.(0/C): 9.00/ 9.00X Thrust Rating: 24000 lbs .. 

Springpack No: 0501·184 

Motor Rating: 15.0 ft·lbs 

CS.Tol.(0/C): 0.0/ 5.0X tcFoa: 1.083 TCFOt: 1.069 Actuator Type: SMB·0-15 
TCFCa: 1.083 TCFCt: 1.069 

Nominal Speed: 3600 ,,_ Rated Voltage: 460 VAC OGR: 69.60l Torque Rating: 500 ft· lbs 

Stem Dia (V/A): 1.625/1.625 in. Pitch:lead: 1/3 :2./3. 

Stem Travel: 4.090 in. Stell Speed: 32.57 ii:-

Stem Factor: 0.0226 ft (,a,a-0.200> 
0.0191 ft (l't=0.150) 

Stroke Time: 7.53/ 1Z secs 

Stf"'8/StF•t: 1.1832 

Threed: STUB 

ASR: 1.62 
ASRG: 1.10 
THIF: 1.00 
TQIF: - 1.00 
ROLF: 0.950 

Wf: 0.40 
Env Tp/MR Fae: 54.4°C/0.979 SeF(08/0t): 0.650/0.650. SeFCCa/Ct): 0.650/0.650 VC: 0 lbs 

l't=0.150 CLOSING DIRECTION /LF0.200 

ill.. ~ 52800 
~OP~E=R~.~&~YO~K=E"'"'B~O~l~TS,,.....---------

38880 
ACT STRUC LMT THRST(C) 

33100 
BOOY·BONNET FLNG (S) 

LmtCls 23119 
+101 ACT STRUC LMT TORQ(C) 

3.00 LmtCls 23119 < 20858> 
T.op Top ACT STRUC LMT TORQ(C)/1.00 

40084 
Motor Stall Max 

15215 [ 148961 
Motor Stall Cap 

35153 ( 31714)Statfc Tst Lmt 14414 ( 13004) 
MOTOR GEARING(0)/1.00/0.40 Degraded lttr cap 

14112 ( 127312 
Elev Tp Mtr Cap 

1 .00 4555 2149 um (10!2 
iiOt ~· Mininun • 1. 108 ~uming Load 

Tol"( 5.00"2+ 9.62"22"0.5=10.841 

4099 1938. 1625 
·10X. Mininun Required Packing load 

TSS ~ 52800 --- ~OPER~~.~&::;;.YOKE,.....,._80...,...L~TS..----------

38880 
ACT STRUC LMT THRST(C) 

33100 
BOOY·BONNET FLNG (S) 

l.JltCls 23119 
+;(ii"'"" ACT STRUC.LMT TORQ(CJ 

~ ~ 23119 ( 208372 
Top Top _ ACT STRUC LMT TORQ(C)/1.00 

33876 
.Motor Stall Max 

15215 [ 148961 
Motor Stall Cap· 

29709 < 26776)Static Tst Lmt 14414 < 12991) 
MOTOR GEARING(0)/1.00/0.40 Degraded Mtr Cap · 

1411Z < 12718> 
Elet Tp Mtr Cap 

1.00 3850 2151 1693 {111) 
iiOt ~ MiniDUD • 1.110 Ruming Load 

TOLD( 5.00"2+ 9.75"2)"0.5 .. 10.951 ' 

3465 1938 . 1625 
:;Qi'""" Mfni111.11 Required P.acking Load 

l't..0.150 CJIENING DIRECTICll ,.,...0.200 

. ill...~ ---""'""""'53'""4'""5""'0.,....._______________ 15180 ( 13848) 
DISC THREADS . Backae.t Limit 

38880 
ACT STRUC LMT THRST(OJ 

33100 
BOOY·BONNET FLNG (S) 

ill.... ~·::-:-::::"5-:34;:;;5:-.;0~,......------ 15180 ( 13832) 
DISC .THREADS Backseat Limjt 

38880 
ACT STRUC LMT THRST(OJ 

33100 
BODY·BOllNET FLNG (SJ 

28796 28796 ( 262692 40084 24336 24336 ( 22175) 
Motor Stall Max +;(ii"'"" ACT STRUC LMT TORQ(O) 

33876 
+101' ACT STRUC LMT TORQ(O) Motor Stall Max 

.,._ 18951. [ 18553) ·. 3.00 22124 16016 [ 15680) 
· Motor Stall Cap Top ~ Motor Stall Cap 

3.00 26178 
Top rop-

1436J ( 13102) 2.00 12987 . 12138 ( 11060) 
Degraded lttr Cap . MU~ _Degraded Mtr Cap 

1. 75 12664 
Max~ 

2.25 18069 18426 14061 < 12827) 2;25 15271 ,,,.,........,1"25_,590;,n _ ___..______ 11884 < 10828>· 
.Min ~ ,..,.M.,..in-• ..;,..~1.-=o~96""•""'1-.T':183--.----------- Elev Tp Mtr Cap Min ·~ Min.•1.097 Elev Tp Mtr Cap . 

StFIUl/StFl't = 1.183 

Loo 4555 15572 1625 nm 
sot ~ Mini nun • 1 .096 Rln'ling Load 

Tol=C 0.00"2+ 9.62~2)"0.5= 9.621 

1.00 3850 15590 1625 C14X2 
Bot~ Min1aua • 1.097 Running Load. 

Tol=( 0.00"2+ 9.75"2)"0.5= 9.751 

4099 14206 ,,,_..,..1625.,.._.. _ _.,.._ 3465 14206 1625 
·101 Hininun Required · Packing Load · 

.• Remarks: +Ator£ ' Op411 ~/,,U l S h4 w/ 
AC@.ftc t!lOTPll. GieAC.a V'r LS/tiUA9'fA sJM..) 

_:-;or- M1n1aua Requ1 red ~Pa-c-;.k°"'i n""g~Lo_a_d __ _ 

Qv1 /JI:,."./., ~ Lis: £;4· 
~~-
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• 
RISING STEM MOV DATA SHEET 

T2 v3.1 Copyl"ight con:d 1994 COOE TESTED OIC: 02/24/95 16:1Z . ZION SI · AS-BUILT 1Sl9011A 
..----------------------tlPUTDATA-----------------------

Type: ~ Size: 4.00 in Vendor: ANCHOR/DARLING Model No: -4Ql5~8..,,F..-N ........ __ 
Contactseiit DI-tel" CSED): 3.8130 inches 

Valve No: 1Sl9011A Flow: !!LL 

--------Limiting C~t to Open --- imiting Cmponent to Clos.e------

1. DISC THREADS at~ lbs and Tmax .. N/A ., 

at ~ lbs and Tmax .. N/A ., 

1. OPER. & YOICE BOLTS at~ lbs and Tmax" N/A °F 

2. STEM 2. STEM at _.!!M lbs and Tmax " N/A °F 

s. BODY-BONNET FLNG (S) at ~ l_bs and Tmax .. N/A ., S. BODY-BONNET FLNG (S) at~ lbs and Tmax" N/A °F-

Shop Order No. 348862A Act~ Model No: --0-15 Spring Pack No: 0501-1114. OAR: 69.60L 

Stem Dia.(Valve/Act.): 1.625/ ~in Stem Mat.: ... 17 .... -4...._.·P..-H ........ __ Pitch: 1£!.. Lead: m_ Thl"eiid: .:.STU=B __ 

Motol" Rating: 15.0 ft-lbs Nominal RPM: 3600 Rated Volt-ae: 460 VAC Geal" Efffciency(Pullout/Rt.r1/Stall): 40/ 50/ 55 X 
(Stal"t Tol"que>-- -- --
Locked Rotol" Curl"ent: 26.00 _.,. Thennal Ovel"load Size: CR123C3.01A Envirormental Teq>el"atul"e: ~°C 

---------(]pening Dll"ecti losing Dfl"ection.--------

Maxinun Pl"essul"e (System/Differential>: 1705 psig/ 1695 1Bid Maxinun Pl"essure (System/Diffel"erttial>: 33 psig/ 33 psid 

Mininun Motol" Tel"minal Voltage: 393 WIDl ta Miniaua Motor Tel"minal Voltage: 393 volts 

Opening Stall Capaci ty(Degl"aded Vol tage,1'=0.200): 16016 lbs Closing Capacity (Degl"aded Voltage, 1'=0.200): 15173 lbs 

MotOI" Stall Thl"USt (I'= 0.150): 40084 lbs · Motor Stall. Tol"que: 766 ft-lbs 

Cale. Stroke Time i Full Load RPM: 7.5 secs a 3400 RPll 

Test-Equipment Tolel"ance (Opening/Closing): __ 9.00/ 9.00 I 

Stroke Length: ~ fn Pkg Ld: 1625/1625/1625t1625 lbs 
(Ot)/(Oa)/(Ct)/(Ca) 

Contl",ol Cll"cuit Tolel"ance (Opening/Closing): 0.00/ 5.00 X 

Bculding Facto!" 

Analyzed . Coeff of Stem TCF TCF Vlv Fm: Vlv Fac Plictil'ig Fae Packing Fae Vlv Cond: · 0 lbs 
Condition .Fl"iction ·Factor Open Close Open Close Open · Close . ROLF: 0.950 

Env Tp Fae: 0.979 
As-Left: . l't..0. 150 0.0191 ft 1.069 1.069 0.650 0.650 1000 lbs/fn 1000 lbs/fn ASR Thl"ust: 1.62 
As-Found: l'B=o.200 O.OZZ6 ft . 1.083 1.083 ' 0.650 0.650 · 1000 ·lbs/in 1000 lbs/in ASR Torque: 1 .• 10 

...................................... STRll:IURAL LIMITS .................................... ~ 
Opening 
Weak-Link 

53450 lbs 

Opening 
Seismic 

·: 33100 lbs 

Closing Closing · 
weak·L ink Seismic . 

52800 lbs 33100 lbs 

. Backseat ActuatOI" Actuatol" 
Thl"USt Tol"que. 

15180 lbs 38880 lbs 550 ft- lbs 

..................................... MINllUI IECllJIRED THRUST .................................. ... 
Analyzed Condition 
Opening: 

As-Left 
14206 lbs 

As-FOi.rid Analyzed Condition 
14206 lbs Closing: 

Aa·Left 
1931 lbs 

As· FOi.rid 
1938 lbs 

..---------------------«:uJSllG TARGETS--------------------'"" 

Min. Thl"ust: ~ Qnl') . 
(tatiC,"8 0 I I~ 

lbS Min. Thrust: _L_,·,,._· .-i..-+-_· _. ___ lbs 
(0,.-ic, I'• 0 t ,?; > 

........ , /J Ak VZJ_ 
• 
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• 
TARGET THRUST WORKSHEET 

T2 v 3.1 Copyright com:d 1994 ca>E TESTED OK: 02/241'15 1~:12· AS·BUILT 
ZION SI SYSTEM . 

1Sl9011A 

GATE VALVE:RUN EFF. USED FOR ISOLATION SERVICE: Tll!CIUE CCIRRECTIOM FACTOR APPLIED 
Valve Type/Service: GATE DD/I Valve Sfze: 4.00 in Equip.Tol.(_O/C): 9.00/ 9·.oox Thrust Rat f ng: 24000 lbs .. 

Actuator Type: SMB·0-15 Springpack No: 0501·184 CS.Tol.(0/C): 0.0/ 5.0X TCF08: 1.083 TCFOt: 1.069 
TCFCa: 1.083 TCFCt: 1.069 

Motor Rating: 15.0 ft·lbs · NOlli"8l Speed: 3600 rpm Rated Voltage: 460 VAC OGR: 69.60L Torque Rating: 500 ft· lbs 

Stem Dia CV/A): 1.625/1.625 in Pftch:Lead: 1/3 :2/]. 

Stem Travel: 4.090 in Stem Speed: 32.57 ipm 

Stem Factor: 0.0226 ft ("8=0.200> · 
0.0191 ft (~t=0.150) 

Stroke Tf11!9: 7.53/ 12 secs 

Stf~StF~t: 1.1832 

Thread: STUB 
Wf: 0.40 

Env Tp/MR Fae: 54.4°C/0.979 SeF(08/0t>: 0.650/0.650. SeF(Ca/Ct): 0.650/0.650 VC: 0 lbs 

ASR: 1.62 
ASRG: 1.10 
THIF: 1.00 
TQIF: 1.00 
ROLF: 0.950 

/l.t=0.150 CLOSING DIRECTION JUPl(J.200 

ill.. ~ ,,,.,,.,,.,..;;-52_.,8:-;;0;;::0=,...,,.,,,.,..,,-=-------
0PER. & YOKE BOLTS 

38880 
ACT STRUC LMT THRST(C) 

33100 
BODY-BONNET FLNG CS) 

LmtCls 23119 
+10X ACT STRUC LMT TORQ(C) 

3.00 LmtCls 23119 < 20858) 
Top rap--- ACT STRUC LMT TORQ(C)/1.00 

40084 
Motor Stall Max 

15215 [ 148961 
Motor Stall Cap 

35153 ( 31714)Statfc Tst Lmt 14414 ( .13004) 
MOTOR GEARING(0)/1.00/0.40 Degraded lltr Cap 

14112 ( 12731) 
Elev Tp Mtr Cap 

1.00 4555 . 2149 um rnm 
Bot ~- Mini nun • 1. 108 Ruming Load 

Tol11< 5 .00·2+ 9.62"·2> ·o.5=10.84X 

4099 1938. 1625 
·10X Mininun Required Pecking Load 

ill.. ~ =='5:.::2:r80:::;0=-,....,,.,..-::::------
0PER. & YOICE BOLTS 

38880 
ACT STRUC LMT THRST(C) 

33100 
BODY·BOMNET FLNG CS) 

laltCls 23119 33876 
+ttJi"'""' ACT STRUC.LMT TORQ(C) .Motor Stall Max 

3.00 !:!m£!! 23119 ( 20837) 
Top Top ACT STRUC LMT TORQ(C)/1.00 

15215 [ 148961 
Motor Stall Cap 

29709 ( 26776)Statfc Tst Lmt 14414 C "12991) 
MOTOR GEARING(0)/1.00/0.40 Degraded Mtr Cap 

14112 ( 12718) 
Elef Tp Mtr Cap 

1. 00 -3850 2151 1693 C11X) 
Bot ~ Mini111111 • 1.110 Ruming Load 

Tol•< 5.00·2+ 9.75-2>·0.5 .. 10.95X . 

3465 1938 
:;ox- Mtni11111 Required 

. 1625 
Packing Load 

/l.t=0.150 OPEllNG DIRECT~ON j&F0.200 

ill..~ ,,_..,~53;,;4;:-50'='=-=------.......;.-- 15180 ( 13848) 
DISC THREADS Backse.t Limit 

38880 
ACT STRUC LMT THRST(O) 

33100 
BODY·BONNET FLNG (S) 

28796 28796 ( 26269) 
+10X ACT STRUC LMT TORQ(O) 

3.00 26178 
Top rop-
1. 75 12664 
M&X~ 

40084 
Motor Stall Max 

.,._ 18951 [ 185531 
· · ·Motor Stall Cap 

14361 ( 13102>. 
Degraded lltr Cap 

2.25 18069 __ 184~26;;;..,.,...,._,_.. ______ .. 14061 ( 12827) 
. MTii"'" ~ Min.•1.096*1.183 Elev Tp Mtr Cap . 

StF"8/StF/l.t = 1.183 

1~00 4555 15572 1625 C1ZX} 
Bot~ Mininun. 1.096 Rlnlll'll Load 

Tol=C 0.00"2+ 9.62~2)"0.5= 9.62% . 

~ 14206 .,,.......,..1625.,.......,......,.._ 

ill.. ~-=~534:;;::50==-=--------- 15180 ( 13832) 
DISC THREADS Backseat Limit 

38880 
ACT STRUC utT THRST(O) 

33100 
llODY·BOllNET FLNG (5) 

24336 24336 ( 22175) 
+ttJi"'""' ACT STRUC LMT TQRQ(O) 

3.00 22124 
Top ~ 

33876 
Motor Stall Max 

16016 [ 15680] 
Motor Stall Cap 

2.00 12987 12138 ( 11060) 
iiU ~ _Degraded Mtr Cap 

2~25 . 15211 15590 11884 ( 10828) 
ittn ~ "'Mt""n-.~.,~.:;09;,7---------- Elev Tp Mtr Cap 

1.00 · 3850 15590 1625 (14X) 
Bot~ MiniDUD * 1.'197 Ruming Load 

Tol=C 0.00"2+ 9.75"2)"0.5= 9.75X 

. 3465 14206 -""'1"'"'62;;;:5;..._ __ _ 
·lOX Mininun Required Packing Load · 

.• Remarks:+NorE, ape11 ~/,;tL ls· /,4~ 
.4CgT..fC- f!!Ofi'~ CdeAC.1 Vlt L~/(i~ ~ 

.:-;or- M1n111UD Required Packing Load 

QV1 /,JI:, .-.J.e ~ Lis: IP~· 
"'"''A,q-=. 
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NUl~R FUilLSEJlVICF..S OEPAR.'l'MJtNT 
NUCLEAll Df'A'ilGN INPORMATfON TRA..'lSMrrt·AJ, 

NOTT Nn. ....9.,.m ....... n=-------
Rn. No. _o"-___ _,__ 
Pagtlaf2 

AR you roqucsb:d, NFS is lJ'aaUmltting the calclilaWd SWllp temperature data (from NFS Calcnotii !1SA-Z-9r-03, 
RcMaion 0) at approximately 12 hours following a postulated design basis Loss of Coolant Accident ( aaunnng an. 

8' quench froDt). . . . . . . . : . . . . . · · . ·· · I . 
The rempcrarurc data from 9. 72 co 15.28 hours is given In the table below. The co.niainmcnl sump tanper.Jture at 
a specific time (e.g. at l2 hours) may bo detemiincd by lim:&r interpolation. 

Sump Temperawns 
Time Time (OF) 

Csecondsl <hours) 

34898.9 9.72 167.947 

39998.9 11.11 156.623 

44998.9 12.50 155.850 .. 
49998.9 13.89 154.873 

54998.9 15.28 154205 

,,.·,--;,;.:- .:.::;;.;~.. ~,.· ~-·: ;,, 

.:')'~~tt Ab'~·~~r:rr:. c_ . PA_,°,~;g1~4.1~ .. ·h; t: c. ~ 
Comed Calculatfon No: 
·2 Z.. 5- B--oos-M- l (:. -z... Rev 0 
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NUCLMR PUEL SERVICES DF.PARTM~N"f 

!\'UCl.P.AR DP.SIGN L'll"ORMi\TION TRA..'llSMm Al. 

181 RAJo"ETY RELATED Originallng OrgaaiJ&li'!D NDrTNo. 9500'2 I 
D No~.SAlruTY Rnt.AnD 181 N111;;m Fu.J S«YWcl Nov. No. 0 I 
0 REOULATORY RELATED [J Other (specify) 

;, Pap 1 ufl 

·. 
!!Catlcio Zion Unit 1&2 Cyclo 

__@.___ __ 
llc:noric 

. T••: lino CC'lllnll .Pib Mn: Mt. Brim E. /el1.c 

Slabjeul T'81111111bul af Zloo 8Uftlll ~- .li'Um AndYU of Raoont ~ I .OC/\ C:tw11ainmi:n1 Jl~ !N.lotl:PSA:?S-126~ 

~lol'alknml ~~~ 10/1919, 
l'repQnr. • eaaiun . . . DMlo. 

Crala 0. Holma ~---6~- . 1011919, 
' ·am-er R..-'1 Sl!J1191W'C Dato 

Kmncth N. Kmv ~· ~-4, ,IQ.!£, 10/19}1)' 
NFSSupcrvi.or S'F8 Supcniimr'• Sipalure ,,_ 
Slaull of I nfbrmadon: QjJ . Verified 

0 UnYGrifi.od 

' 
0 Bn~~dgancm 

~mid lkllxdulc: ofVcrificatlaa for Unverified NDIT~: N/A 

.. 
Descripdon cllmbnnation: Contamn.al lluql dala ~ ~atdy J'Z hnun ia heing 1ramnilkd per your rcqumt. I 

Purpose al'IDlhmmlion: 'I 'he lalmfl fllmplr.ID~ • 12 hcl\rn f.oilowiug a UJCI\ will h& lbollll in 2'.&oD lliqpDcc:rinc <.'alc:ulMian '228-B.ooSM-1~2 to 
evaluate h: ~ lodciDa or UCllllaimnri llllllP wi- (NRC oL 9'--01). . \ 

SINll.'C of .lidQnmdon: . 7.inn 11.>Ci\ Codniumad ~-Anal,.." NPs CalA!ole l'8A.;t..51!1-0l, R~'91sioo 0. i\, 1. Pal--. Mvdl II, I J.,,, 
. . . • I . . 

911ppkma4al Dimibullon: T."' BAllll/Nl'S..QI. Chroa, PSA~'t'. K. N. lt.>vu. C.G. ltolmca 

CHRONN": 

ATTACHMENT: C PAG~ cl 
Comed Calculation No: 
22.S-B-oosM-"'1 ... Rev 0-
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COMMONWEALTH EDISON COMPANY . . 

CALCULATION N02 2s-B-OOlM-z 42 PROJECT NO. 4276 I PAGE NO. 

Table 7.2. Coupled Heat Exchanger Performance at 
0.002 hr-ft 2 -°F/Btu Service Water Fouling 

RHR water inlet 
temperature, OF 250.0 200.0 

RHR water outlet 
temperature, OF 177.4 150.0 

CC water outlet 
temperat_ure, OF 172.7 145.3 

CC water inlet 
temperature, .oF lli. 7 . 102.6 

SW water outlet 
temperature, OF 106.5 98.6 

SW water inlet 
temperature, OF 80.0 ao.o 

150 .o 

121.7 

117.9 

93.4 

9J7 
_aoro 

14 

heat.load, Btu/hr 105,750,000 74,090,000 -42,732,000 
6 . . I U*A(.RHR) x 10 , 

Btu/hr-°F 
6 

U* A (CC ). x 10 , 

' 

1.780 1.725 1.655 

B~/hr-"F 2.257 2.230. 2.,97 

The tabulated resul ~s are grap. hically preser:ited in RI ~gures 
7 .1 and 7. 2. The appropri_ate ·M-TASC outputs are· included in 

. Attachment D ( O. 001 SW fouling) and Attachment E (0. 002 SW · 
fouling). The data start at RHR inlet. temperature 250 ° F ·I In 
each output data attachment, a total of six runs. are inc]uded: 
one for.each exchanger at all three temperature levels 
examined. . 
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Table 6 SI Pump·Analysis Assumptions 

SI Pump· 

Head Degradation I 15% 
I 

Flow Imbalance 10 gpm · 

Min if low 
-1 

· 20.0 gpm @ Pump Runout 

Table 7· RHR Pump Performance 

I Zion Unit 2A AHR Pump Performance . , 
/ Head Flow Head · ! He~d 
' (ft) (gpm) (psi) 1 85% + 

400.0 0.0 
395.0 1000.0 
390.0· 2000.0 
380.0 2500.0 
370.0 3000.0 
350.0 3650.0 
330.0 4100.0 
300.0 4700.0 
250.0 5500.0 

166.7 
164.6 
162.5 
158.3 
154.2 
145.8 
137.5" 
125.0 
104.2 

8.75 psi 
NPSH 
(psi) 
150.45 
148.65 
146.85 
143.35 
139.85 
132.65 
125.65 
115.05 
97.35 

Flow 
(lbm/sec) 

0.0 
187.2 
267.4 
334.2 
401.1 
488.0 
548.1 
628.3 
735.3 / 
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Charging Pump 

Head Degra~ation 15% 

Seal Injection Flow Seal line resistance set to K value 
of 2942.62 consistent with 52 gpm 

... @ nominal pressure 
.. (Reference 4) 

Flow Imbalance . 12 gpm 

Min if low 80 gpm @ Nominal Press. · 
'. 41.5 gpm @ Pump Runout 

(Reference 4) 

Table 5 SI Pump Performance 

I Zion Combined SI Pump Performance Curve to Obtain the most 
conservative head-flow curve (nominal and 85% head) 

Head Flow Head 
(ft) (gpm) (psi) 

3400.0 0.0 1416.7 
3300.0 ,so.a 1375.0 
3200.0 150.0 1333.3 
3000.0 340.0 1250.0 
2800.0 400.0 1166.7 
2600.0 450.0 1083.3 
2400.0 500.0 1000.0 
2000.0 590.0 833.3 
1800.0 640.0 750.0 

Head Flow 
85% (lbm/sec) 
<osi) · 
1204.2 0.0 
1168.8 6.7 
1133.3 20.1 
1062.5 45.5 
991.7 53.5 
920.8 60.2 
850.0 66.8 
708.3 78.9 
637.5 I· 85.6 
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.• ·Table 1 Benchmark SI Pump Performance (Case 1) 
W 1978 SI Performance Curve 

Head Flow Head Flow 
(ft) (oom) (psi) (lbni/sec) 

3300.0 0.0 1375.0 0.0 
3200.0 40.0 1333.3 5.3 
3000.0 220.0 1250.0 . 29.4 I 
2800.0 . 310.0 1166.7 41.4 
2600.0 370.0 1083.3 49.5 
2400.0 420.0 1000.0 56. 1 
2000.0 520.0 833.3 69.5 
1700.0 594.8 708.3 79.5 

Table 2 Benchmark SI Pump Performance (Case 2l 
W 1978 SI Performance Curve 

Head Flow Head Flow 
(ft) · · (acm) (osi) (lbm/sec) 

3300.0 0.0 1430.0 0.0 
t . 

3000.0 178.0 .1300.0 24.7 
2800.0 280.0 1213.3 38.9 
2600.0 340.0 1126.7 47.3 
2400.0 . 390.0 1040.0 54.2 
2000.0 497.0 866.7 69.1 
1700.0 580.0 736.7 80.6 

T bl 3 Ch a e argmg p ump p rf e ormance 
Zion Unit 1 A 85% Charaina Pump Performance Curve I 

Head Flow 
(csi) (aom) 

2125.0 0.0 
2092.8 100.0 
2039.7 150.0. 
1915.6 200.0 
1809.1 250.0 
1614.0 300.0 

' 1489.9 350.0 
1277.0 400.0 

. 1064.2 - 450.0 
815.9 500.0 
532. 1 .· .. 550.0 
Table 4 Ch_arging Pump Analysis Assumptions 
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