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U. S. Nuclear Regulatory Commission REFERENCE :
Office of Inspection and Enforcement RII: JNG
Region II - Suite 2900 50-321/50-366
101 Marietta Street, NW I&E Bulletin
Atlanta, Georgia 30323 85-03

ATTENTION: Dr. J. Nelson Grace

Gentlemen:

Georgia Power Company (GPC) in previous conversations with NRC Region
II personnel obtained NRC permission to submit this report after the
original October 1, 1986, due date. As of the date of this report, GPC
has completed the initial actions required by NRC Inspection and
Enforcement Bulletin 85-03, "Motor-Operated Valve Common Mode Failure
During Plant Transients Due to Improper Switch Settings", for Plant Hatch
Units 1 and 2. The bulletin requires GPC to develop and implement
programs for Plant Hatch to ensure that certain valve operator switches
in the High Pressure Coolant Injection (HPCI) and Rector Core Isolation
Cooling (RCIC) systems are properly selected, set, and maintained.

The bulletin further requires:

1. Review and document the design basis for the operation of each
valve. This documentation should include the maximum
differential pressure expected during both opening and closing
the valve for both normal and abnormal events to the extent that
these valve operations and events are included in the existing
approved design basis.

2. Using the results from the above, establish the correct switch
settings. This shall include a program to review and revise, as
necessary, the methods for selecting and setting all switches
for each valve operation.

090442 861002
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Individual valve settings shall be changed, as appropriate, to
those established above. Whether the valve setting is changed
or not, the valve will be demonstrated to be operable by testing
the valve at the maximum differential pressure determined in
item 1 above with the exception that testing motor operated
valves under conditions simulating a break in the 1line
containing the valve is not required. Otherwise, justification
should be be provided for any cases where testing with the
maximum differential pressure cannot practicably be performed.
This justification should include the alternative to maximum
differential pressure testing which will be used to verify the
correct settings. Each valve shall be stroke tested, to the
extent practical, to verify that the settings defined in item 2
have been properly implemented even if testing with differential
pressure cannot he performed.

4. Prepare or revise procedures to ensure that correct switch
settings are determined and maintained throughout the life of
the plant. Ensure that applicable industry recommendations are
considered in the preparation of these procedures.

5. Submit a written report to the NRC that: 1) reports the results
of item 1, and 2) contains the program to accomplish items 2
through 4 including a schedule for completion of these items.

Georgia Power Company participated in the Boiling Water Reactor
Owners Group (BWROG) subcommittee that addressed the subject bulletin.
The BWROG subcommittee obtained the assistance of the General Electric
Company (GE), who provided and developed data and methodology to support
plant-specific calculations of the maximum differential pressures
requested by action item (a) of the bulletin. The actions included the

following specific items:

1. ldentify the BWR system valves that are generically subject to
the I.E. Bulletin requirements.

2. Identify the conditions within the approved design basis, under
which each of the affected valves is subject to the maximum

differential pressure.
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3. Develop a generic methodology in determining the maximum fluid
differential pressure across the affected valves.

4, Recommend generic guidelines for valve testing.

The results of the GE research is documented in GE report NEDC 31322 "BWR
Owners Group Report on the Operational Design Basis of Selected Safety
Related Motor Operated Valves", dated September 1986. A copy of this
report was forwarded to the NRC on September 2, 1986. This report was
used to address item (a) of I.E. Bulletin 85-03.

The technical information in MEDC 31322, and additional information
provided by GE, were used by Georgia Power Company's Architect/Engineer
(AE), Southern Company Services, to calculate the maximum expected
differential pressures across the identified valves. Enclosures 1 and 2
provide the results of these calculations for the Plant Hatch Unit 1 HPCI
and RCIC systems, respectively. Similarly, Enclosures 3 and 4 pertain to
Plant Hatch Unit 2. These enclosures contain the following information:

1. Drawings which show the valves analyzed as part of the I.E.
Bulletin 85-03 effort.

The valves were chosen based on the nreviously referenced GE
document. The drawings show:

a. Plant specific Master Parts List (MPL! numbers for
valves and pumps.

A table that relates the MPL to the part description.
Process fluid flow direction.

That all listed valves on the drawings are subject to
full differential pressure test requirements unless
otherwise designated.

0o
» & @

2. Documentation packages for the HPCI and RCIC systems of both
Unit 1 and Unit 2. There is a total of four packages
(Enclosures 1-4),

0763C
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Each package generally includes: 1) introduction, 2) criteria
and assumptions, 3) summary of conclusions, 4) listed
references, 5) definition of terms, 6) derivation of values, 7)
body of calculations, and 8) computer printouts.

The documentation packages have summary tables of the results of
the calculations for each valve addressed by the bulletin. The
summary tables provide a quick overview, for each system of each
unit, of the valves that are subject to the bulletin's
requirements. The tables contain the following information:

a. Valve MPL number.

b. Valve description.

c. Valve function.

d. Indication if the valve has a safety related function
on opening or closing.

e. The governing formula wused to calculate the

differential pressure for the valve.

f. An indication of when the maximum pressure occurs,
either upon opening or closing of the valve.

4. An indication of where the maximum pressure occurs,
either upstream or downstream of the valve.

h. The maximum anticipated differential pressure.

i. An indication if the valve has a safety related
function.

The information in the tables is supported by the additional
information in the body of the design packages.

A schedule for responding to the remaining I.E. Bulletin 85-03

requireme

nts is also provided as Enclosure 5.

Based on the above information, Georgia Power Company believes it has
satisfied the requirements to provide a written report showing the
results of item 1 of the Bulletin and to provide a program to accomplish

the remai

0763C
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J. T. Beckham, Jr. states that he is Vice President of Georgia Power
Company and is authorized to execute this oath on behalf of Georgia Power
Company, and that to the best of his knowledge and belief the facts set
forth in this letter are true.

GEORGIA POWER COMPANY

By: /445;’/

0’ J. T. Beckham, Jr."

Sworn to and subscribed before me this 2nd day of October, 1986.

o KU
otary Public

WOy L vt LOUNty, Geots
o Commusaion Fxpires 2 i
LGB/1c
Enclosure
c¢: Georgia Power Compan U. S. Nuclear Regulatory Commission
Fr. 3. P. 0O'Reilly Dr. J. N. Grace, Regional Administrator
. K. C. Nix, Jr. Mr. P. Holmes-Ray, Sr. Resident
GO-NORMS Inspector - Hatch

Document Control Desk

0763C
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Design Calculations Southern Company Services A

Project Prepar 3 Dat
E.1. Hatch Nuclear Plant Unit 1 m\\ b&dxw.\ '67/:3{%
Subject/Title Reviewed By Date
Unit 1 HPCI Motor Operated Valve /7,6@4 7@/5‘
Differential Pressure Calculation e G NH-86-015 S"("/ oo
INTRODUCTION

The Nuclear Regulatory Commission (NRC) IE Bulletin 85-03 (Motor Ope-

rated Valve Common Mode Failure) requested that owners of light water

reactors develop and implement a program to ensure that torque switch

settings on safety related motor-operated valves on high pressure systems

are selected, set and maintained correctly to accomodate the maximum

differentia) pressures expected on these valves during both normal and ab-

normal events within the design basis. The objective of this calculation is

to determine the maximum Differential Pressure across each of the affected

Unit ! HPCI Motor Operated Valves.

00451




Design Calculations Southern Company Services A

Project

Prepared By Date

>

Calculation Number Sheet

E.I. Hatch Nuclear Plant Unit 1 Pé) G- o0-S%
Subject/Title Reviewed B > Date
Unit 1 HPCI Motor Operated Valve Mﬂ‘ : 7/2//55

Differential Pressure Calculation SNH-86-015 2 oGl

1)

1)

2)

3)

4)

5)

CRITERIA

The criteria, assumptions and formulas given in the General Electric
"BWR Owner's Group Report on the Operational Design Basis of Selected
Safety-Related Motor-Operated Valves," DRF-£12-00100-75, are assumed to
be correct.

ASSUMPTIONS

PC is assumed to equal PLOC. Th~ ierms are defined as follows:

* PLOC is the maximum wet well LOCA pressure.

* PC is the maxiaum wetwell LOCA pressure which the valve is required
to operate ag.inst.

In the PVEL caiculation, it is assumed that the time required for a
sound wave to travel to and return from an atmospheric vesse) is
infinity. Thus, the related term in the PVEL equation is equal to zero.

Disc and Port diameters are assumed to be equal. Equal diameters for
disc and port yield higher rate of change therefore higher DV and is
therefore more conservative.

The Formula for calculating area of the gate valve available for flow is
approximated from a known geometric relationship and is off by a small
percentage, however, the overall effect is negligible.

In the PVEL calculation, it is assumed that where a small line tees into
a much larger line ( i.e. Larger being two times or greater in diameter)

the boundary for the small line ends at the line intersection.

00431
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Project Prepared By Date
E.1. Hatch Nuclear Plant Unit 1 S G/29/64
Subject/Title Reviewed By Date
Unit 1 HPCI Motor Uperated Valve 7/20/’5
Differential Pressure Calculation e M- 86-015 S""} g

SUMMARY OF CONCLUSIONS

The following page is a summary tabie of the results for each HPCI
Motor Operated Valve in the Scope of NiC IEB 85-03.

00471

The first column titled "MPL Number" gives the MPL number of
the valve.

The second column titled "Valve Description” is the
description of the valve given in the equipment location index
(ELI).

The third column titled "Valve Function" is the function of
the valve as stated in the General Electric "BWR Owners' Group
Report on the Operational Design Basis of Selected
Safety-Related Motor-Operated Valves."

The fourth column titled "Safety" indicates if the valve has
any safety-related action.

The fifth column titled "DP Calculation Formula" gives the
formula used to calculate the maximum differential pressure.

The sixth column titled "Maximum DP" indicates whether the
maximum DP occurs upstream or downstream of the valve.

The seventh column titled " Max DP ON " indicates whether the
maximum DP is calculated for opening or closing.

The eighth column titled "DP (PSID)" gives the calculated
maximum DP in psid.

The ninth column titled "Safety On" gives the safety action of
the valve.
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Design Caiculations

Southern Company Services o

PO £ .1. Hatch Nuclear Plant Unit 1 vevee s b 08 g P
s“”lj:\q:..l HPCI Motor Operated Valve A / 7:(4444 D“q./z«%z
Differential Pressure Calculation °‘““"‘§°§‘H'i§'3?‘515 sn«:['o'a“
UNIT )
HPCI MOV CALCULATIONS
REFERENCES
| A-11000 REV. N/A UNIT 1 PIPE SPECIFICATION
2. A-16360 REV. N/A SHT 2 & SHT 25 MOV DATA SHEETS
3. A-16368 REV. N/A SHT 1 MOV DATA SHEETS
4. A-16397 REV. 12 INSTRUMENT SETPOINT INDEX
S H-11038 REV. 15 P & ID DEMINERALIZED WATER
6. H-16081 REV. 4 FEEDWATER PIPING INSIDE ORYWELL ELEVATION 130'-0"
& ABOVE
1. H-16134 REV. 19 HPCI STEAM TURBINE DRAINAGE PIPING
8. H-16332 REV. 19 HPCI SYSTEM P & ID SHEET 1
9. H-16333 REV. 17 HPCI SYSTEM P & ID SHEET 2
10. 5-00010 REV. 0O KELLOGG ISOMETRIC DWG. B21-11
11,  S-00079 REV. 0 KELLOGG ISOMETRIC DWG. E41-)
12.  5-0008) REV. O KELLOGG ISOMETRIC DWG. E41-3
13. S-00086 REV. 0O KELLOGG ISOMETRIC DWG. E4)1-8
14, 5-01388 REV. 0 KELLOGG ISOMEIRIC DWG. E41-F6
15,  S5-01390 REV. 0 KELLOGG ISOMETRIC DWG. E41-F6B
16. 5-014417 REV. 0 KELLOGG ISOMETRIC DWG. E4)-F6)
7. S<11417 REV. B. 18" L 900 WE MANUAL OPERATED 900 LB GATE VALVE
8. $-11423 REV. F 14" L 900 WEOS PRESSURE SEAL GATE, CRANE
19. S-14482 REV. A 16" L 150 WEOS GATE VALVE WITH FLEX DISC, CRANE
20. 5-15290 REV. MW GENERAL PLAN DRYWELL AND TORUS LAYOUT
21 $-16122 REV. 0 PROCESS DIAGRAM HPCI SYSTEM




Design Calculations Southern Company Services S

Preparec By Date
— E.1. Hatch Nuclear Plant Unit 1 {éM . Z-;a-gg
S t/Titl Revieweo By ate
uo"Jnit '1 HPCI Motor Operated Valve . f éw srz ‘;' £e
Ca tion Number t
Differential Pressure Calculation o NH-86-015 ¢ o ol
UNIT 1

HPCI MOV CALCULATIONS
REFERENCES CONT'D

22. 5-16788 REV. C BYRON JACKSON PUMP MANUAL, PUMP CURVE T-31749
23. 5-17514 REV. 0O 4" PRESSURE SEAL GLOBE VALVE, VELAN
24. 5-18471 REV. C 4" PRESSURE SEAL GLOBE VALVE, VELAN
25. 5-18627 REV. D 2" 1500 LB MOTOR OPERATED GLOBE VALVE, VELAN
26. 5-18835 REV. C MODEL LCT-20 SERIES RELIEF VALVE
27.  SX-11471 REV. 0 16" L-150 WEOS GATE VALVE, CRANE
28.  SX-14320 REV. O BOM FOR CRANE VALVE MPL NO. E41-FOO04
29. ='.14482 REV. A 16" L-150 WEOS GATE VALVE, CRANE
30.  UNIT NO. 1 TECHNICAL SPECIFICATIONS AMENDMENT 128
31. UNIT NO. 2 FSAR TABLE 6.2-5 SHT. 2 NOTE 7
32.  SCS MECHANICAL ENGINEERING STANDARDS REV. 1

33.  BWR OWNERS GROUP REPORT ON THE OPERATIONAL DESIGN BASIS OF SELECTED
SAFETY RELATED MOTOR OPERATED VALVES, DRF-E12-00100-75, AUGUST 1986.

34. NEDO DOCUMENT 24570 REV. 2 FIGURE H! 4.1.2-1
35. CRANE TECHNICAL PAPER NO. 410, 18TH PRINTING
36. ENGINEERS COMPANION 1966 PAGE 13
HORASO WYCH
37. TELECOPY FROM DAN HORASONYCH OF YARWAY TO JACK ROBYN ON 9-11-86
38. VELECOPY FROM PAUL COUTINHO OF VELAN TO JACK ROBYN ON 9-18-86

39.  ENGINEERING FORMULAS 4TH EDITION, PAGE B3

00744



DESIGN CALCULATIONS -~

ERN COMPANY SERVICES
» : 3¢

E.I1. HATCH NUCLEAR PLANT U 1 irega C ~ DATE
7 ev o / 3

2 SNH =13 [
DEFINITION OF TERMS  ©9/18/86

TERM DEFINITION OF TERM

bP VALVE MAXIMUM EXPECTED OPERATING DIFFERENTIAL

PRESSURE
PSOH DIFFERENTIAL PRESSURE DEVELOPED BY SYSTEM MAIN

PUMPS AT ZERO FLOW RATE. FOR STEAM TURBINE DRIVEN
PUMPS, USE MAXIMUM NORMAL TURBINE SPEED

PEL MINIMUM HYDROSTATIC PRESSURE DIFFERENCE BETWEEN
SUCTION AND DISCHARGE DUE TO ELEVATION.
(DISCHARGE ELEVATION 1S HIGHER THAN SUCTION)

PISO LOW REACTOR PRESSURE AT WHICH STEAM SUPPLY LINES
AUTOMATICALLY ISOLATE

PELM MAXIMUM HYDROSTATIC PRESSURE DIFFERENCE BETWEEN
SUCTION AND DISCHARGE SOURCE DUE TO ELEVATION

PRSS REACTOR PRESSURE CORRESPONDING TO THE SPRING
SETPOINT OF THE REACTOR SAFETY RELIEF VALVE WITH
THE LOWEST NOMINAL SPRING SETPOINT

PELD HYDROSTATIC PRESSURE DIFFERENCE BETWEEN CST AND
SUPPRESSION POOL ASSUMING THE CST TO BE FULL AND
THE SUPPRESSION POOL WATER LEVEL AT ITS MAXIMUM
ALLOWABLE NORMAL LEVEL

PMF DIFFERENTIAL PRESSURE DEVELOPED BY THE SYSTEM MAIN
PUMPS AT A FLOW RATE EQUAL TO THE REQUIRED MINIMUM
BYPASS FLOW RATE. FOR STEAM DRIVEN PUMPS USE

MAXIMUM NORMAL TURBINE SPEED



DESIGN CALCULATIONS
E.T. HATCH NUCLEAR PLANT U 1
UNIT 1 HPCI MOTOR OPER VALVE
DIFFERENTIAL PRESSURE CALC

DEFINITION OF TERM
VELOCITY HEAD IN T

HE SUPPRESSION POOL SUCTION LINE
AT THE LOCATION WHERE THE CST LINE CONNECTS TO IT
SYSTEM SUCTION RELIEF VALVE ACTUATION SET PRESSURE
HYDROSTATIC PRESSURE DIFFERENCE BETWEEN THE
MINIMUM SUPPRESSION POOL WATER LEVEL AND THE
LOCATION OF THE RELIEF VALVE ON THE PUMP SUCTION
LINE

LOCA WETWELL PRESSURE WHEN THE SYSTEM 1S ISOLATED
HYDROSTATIC PRESSURE UPSTREAM OF THE VALVE DUE

TO MAXIMUM LOCA SUPPRESSION POOL WATER LEVEL
MAXIMUM LOCA WETWELL PRESSURE WHEN SYSTEM 1S
REQUIRED TO OPERATE

ATMOSPHERIC PRESSURE

DIFFERENTIAL PRESSURE ASSOCIATED WITH VALVE
CLOSURE DUE TO FLUID VELOCITY CHANGES (I.E., WATER

HAMMER TYPE PRESSURE INCREASE) INSIDE THE PIPE




DESIGN CALCULATIONS

E.I. HATCH NUCLEAR PLANT U 1
REN CALC ; B6=0
DERIVATION OF VALUES ________ ©9/19/86

TERM PRESSURE (PSIG) DERIVATION OF TERM

PSOH 2260 FROM §-16788 REV.C,BYRON JACKSON PUMP MANUAL,
PUMP CURVE T-31749 @ A TURBINE

SPEED OF 4000 RPM.

PEL 6.19 THE ELEVATION OF THE FEEDWATER PIPING
NOZZLE AT THE REACTOR IS GIVEN AS
183' 9 1/2" IN H-16081 REV.4.
THE MAXIMUM WATER LEVEL IN THE CST
IS GIVEN AS 169' 6" IN H-11038 REV.15.
THUS THE DIFFERENCE IN ELEVATION IS:
183' 9 1/2" - 169' 6" = 14' 3 1/2"
= 14.29 FT H20.
AND THE HYDROSTATIC PRESSURE 18
14.29 FT.H20 X ©0.432781 PSIG/FT.H20=6.19 PSIG

PISO 850 FROM A~16397 REV. 12. INSTRUMENT SETPOINT
INDEX. USE THE MSL ISOLATION SET POINT
AS GIVEN FOR INSTRUMENTS B21-N@15 A-~D.

PELM 29.37 THE CST 18 AT ITS MAXIMUM

WATER LEVEL AND THE SUPPRESSION POOL



DESIGN CALCULATIONS

E.1. AATCH NUCLEAR PLANT U 1 Prepared By:

UNIT 1 HPCI MOTOR OPER VALVE — Reviewed B , 35/z0

DIFFERENTIAL PRESSURE CALC CALC No. S H6- ¢ SHEET (O OFg/ .
DERIVATION OF VALUES | 39/13/86

TERM PRESSURE (PSIG) DERIVATION OF TERM

PELM IS AT ITS MINIMUM WATER LEVEL WHEN
THE MINIMUM FLOW BYPASS VALVE 18
REQUIRED TO OPERATE.
THE MAXIMUM WATER LEVEL IN THE CST
IS GIVEN AS 169' 6" IN H-11038 REV. 15.
THE MINIMUM WATER LEVEL IN THE
SUPPRESSION POOL 1S GIVEN AS 12' 2"
IN THE UNIT 1 TECHNICAL SPECIFICATION
SECTION 3.7. AMENDMENT NO. 128.
THE INSIDE BOTTOM ELEVATION OF THE
SUPPRESSION POOL IS GIVEN AS 89' 5 3/4",
DERIVED FROM 103' 6 1/4" - 14' © 1/2",
IN §-15290 REV.H.
THE ELEVATION OF THE SUPPRESSION POOL
AT MINIMUM WATER LEVEL 1S THE INSIDE BOTTOM
ELEVATION PLUS THE MINIMUM WATER LEVEL:
89 5 3/4" ¢ 13°' 8" » J00' 7 ¥/ Q"
THE HEAD DIFFERENCE 18 THEN:
169' 6" - 101' 7 3/4" = 67' 10 1/4"
= 67.85 FT H20

THUS THE HYDROSTATIC PRESSURE 1S8:



DESIGN CALCULATIONS SOUTHERN COMPANY SERVICES
7, . - -‘ »

E.T. HATCH NUCLEAR PLANT U 1 “Prepared 3 iy we
UNIT 1 HPCI MOTOR OPER VALVE ﬁovgwed 7. L5 : A
~ CALC No. B0~ i o (71

DERIVATION OF VALUES — 09/19/86

TERM PRESSURE (PSIG) DERIVATION OF TERM

.

PELM 67.85 FT H20 x ©.432781 PSIG/FT H20

= 29.37 PSIG

PRSS 1080 FROM UNIT 1 TECHNICAL SPECIFICATION

SECTION 2.2 AMENDMENT NO. 128.

PELD 29.22 THE MAXIMUM WATER LEVEL IN THE CST
IS GIVEN AS 169' 6" IN H-11038 REV. 15.
THE MAXIMUM WATER LEVEL IN THE
SUPPRESSION POOL IS 12' 6" FROM
UNIT 1 TECHNICAL SPECIFICATION SECTION
3.7 AMENDMENT NO. 128.
THE INSIDE BOTTOM ELEVATION OF THE
SUPPRESSION POOL IS 89' 5 3/4", DERIVED
FROM 103' 6 1/4" - 14' @ 1/2", IN
§~15290 REV. H.
THE ELEVATION OF THE SUPPRESSION POOL
MAXIMUM WATER L7VEL 18 THE INSIDE BOTTOM
ELEVATION PLUS THE MAXIMUM WATER LEVEL:
99°' 5 3/4" ¢ 123°' 6" = 100' 1) M/4"

THE HEAD DIFFERENCE 18 THEN:



DESIGN CALCULATIONS

E.T. HATCH NUCLEAR PLANT U 1

1 HPCI _MOTOR OPER Reviewec

DIFFERENTIAL PRESSURE CALC CALC No. S
ERIVATION OF VALU

TERM PRESSURE (PSIG) DERIVATION OF TERM

PELD 169' 6" - 101" 11 3/4" = 67' 6 1/4"
= 67.52 FT. H20
THUS THE HYDROSTATIC PRESSURE 1S:
67.52 FT H20 x ©.432781 PSIG/FT H20
= 29.22 PSIG

PMF 2255 FROM S$~16788 REV. C., BYRON JACKSON PUMP
MANUAL, PUMP CURVE T-31749 AT A MINIMUM FLOW
BYPASS RATE OF 450 GPM, §-16122 REV. 0@
PROCESS DIAGRAM HPCI SYSTEM, AND 4000 RPM

TURBINE SPEED.

PV 0.374 THE HPC1 SYSTEM RATED FLOW IS GIVEN
AS 4250 GPM IN THE UNIT 1 TECHNICAL
SPECIFICATION SECTION 4.5.D.1.b AMENDMENT
NO. 128.
THE INSIDE DIAMETER OF THE SUPPRESSION POOL
SUCTION LINE 18 15.250" GIVEN IN H-16332
REV. 19, A-11000 UNIT 1 PIPE SPECIFICATION
AND THE CRANE TECHNICAL PAPER NO. 410,
18TH PRINTING.



DESIGN CALCULATIONS

U 1 Prepared :

E.I. HATCH NUCLEAR PLANT
UNIT 1 HPCI MOTOR OPER VALVE Reviewed
DIFFERENTIAL PRESSURE CALC CALC No.

DERIVATION OF VALUES

TERM PRESSURE (PSIG) DERIVATION OF TERM

PV THE VELOCITY HEAD IS EQUAL TO:
(v)** 2/ 2(gc) WHERE:
gc IS GRAVITATIONAL CONSTANT
= 32.2 FT/(SEC)**2
PI = 3.1416 (dimensionless)
V= Q/A
V = (4250 x ©0.13368) x (144/60) /
. [PI x ((15.250)**2)/4]
. = 7.46 FT/SEC
THUS VELOCITY HEAD 1S:
(7.46)**2/2(32.2) = 0.865 FT H20
AND VELOCITY HEAD PRESSURE 18:
0.865 FT H20 x ©0.432781 PSIG/FT H20

= 0.374 PSIG

FROM S$-~18835 REV. C MODEL LCT-20 SERIES

RELIEF VALVE.

THE MINIMUM SUPPRESSION POOL ELEVATION
WAS DETERMINED TO BE 101' 7 3/4"

IN THE CALCULATION FOR PELM ABOVE.




DESIGN CALCULATIONS

U 1

UNIT 1 HPCI MOTOR OPER VALVE 7 4
DIFFERENTIAL PRESSURE CALC CALC H-86-0
DERIVATION OF VALUES ____ ©09/20/86

TERM PRESSURE (PSIG) DERIVATION OF TERM

PELS THE ELEVATION FOR THE SUCTION RELIEF VALVE
E41-F020 1S GIVEN AS 91' 9" ON S$-01441
REV. 0.
THUS THE HYDROSTATIC HEAD IS:
101' 7 3/4" - 91' 9" = 9' 10 3/4"
= 9.90 FT H20
AND THE HYDROSTATIC PRESSURE 1S:
9.9¢ FT. X ©.432781 PSIG/FT H2@ = 4.28 PSIG

PLOC 3e.5 PLOC=PC. THE ECCS OPERATION MAY REQUIRE
THE CLOSURE OF THE SUPPRESSION POOL
ISOLATION VALVES TO PROVIDE PRIMARY
CONTAINMENT ISOLATION FOR EXTREME LOCA
CONDITIONS FOLLOWING UTILIZATION OF THE

WETWELL INVENTORY.

PLOMI1 5.43 THE MAXIMUM LOCA SUPPRESSION POOL WATER LEVEL
18 102' 7 1/2" GIVEN IN 8~15290 REV. H.
THE CENTERLINE ELEVATION OF VALVES E41-F041
AND E41~F042 18 90' 1" FROM §-00081

REV. 0.



DESIGN CALCULATIONS SOUTHERN COMPANY SERVICES

E.T. HATCH NUCLEAR PLANT U 1 Prepared By:
UNIT 1 HPCI MOTOR OPER VALVE iovgwcd
IFFERENTI RESSU C CALC No. S

TERM PRESSURE (PSIG) DERIVATION OF TERM

PLOMI1 THE HEAD DIFFERENCE 1S:
M8 73/3" -9 1*" =120 & MY
= 12.54 FT H20.
THUS THE HYDROSTATIC PRESSURE 1S:
12.54 FT H20 X 0.432781 PSIG/FT H20
= 5.43 PSIG
PLOM2 6.44 THE MAXIMUM LOCA SUPPRESSION POOL WATER
LEVEL 18 1@02' 7 1/2" GIVEN IN §-15290 REV. H.
THE CENTERLINE ELEVATION OF VALVE ES51-F@59
18 87' 9" FROM H-16134 REV. 19.
THE HEAD DIFFERENCE 1S:
102' 7 1/2" - 87' 9" = 14' 10 1/2"
= 14.88 FT H20
THUS THE HYDROSTATIC PRESSURE 18:
14.88 FT H20 X ©0.432781 PSIG/FT H20=6.44 PSIG

PC 30.5 FROM NEDO DOCUMENT 24570 REV. 2 FIGURE
H1 4.1.2~1



DESIGN CALCULATIONS

Froparod
Reviewed

TERM PRESSURE (PSIG) DERIVATION OF TERM

NORMAL ATMOSPHERIC PRESSURE = 14.696 PSIA

PSIG = PSIA - 14.696 = 0

KELLOGG ISOMETRIC DRAWINGS S-00086 REV. @,
AND S-00081 REV. @ SHOW THAT THE UPSTREAM
PIPING IS CONNECTED TO THE CONDENSATE
STORAGE TANK.

IT 18 ASSUMED THAT ANY WATER HAMMER EFFECTS

IN THE UPSTREAM PIPING WOULD BI DIS§}PATED WITHIN

THE CST VOLUME AND PRODUCE NO RESULTANT
PRESSURE RISE ON THE VALVE.

THE REFERENCED DRAWINGS ALSO SHOW THAT THE
DOWNSTREAM PIPING 18 INTERCONNECTED WITH THE
SUPPRESSION POOL SUCTION LINE. 1IT IS8 ASSUMED
THE HPCI PUMP 1S OPERATING TO DRAW A SUCTION
FROM THE SUPPRESSION POOL WHEN 1E41-F004 BEGINS
TO CLOSE. THEREFORE NO DOWNSTREAM FLUID
DECELERATION WILL RESULT. IT MAY BE

CONCLUDED THAT NO INCREASE IN PRESSURE RESULTS
BECAUSE OF WATER HAMMER.

CONSIDERING THE ABOVE FACTS VALVE 1E41-~F004




DESIGN CALCULATIONS SOUTHERN COMPANY SERVICES
D £ 0" g

E.T. HATCH NUCLEAR PLANT U 1 Prepared By:

UNIT 1 HPCI MOTOR OPER VALVE Reviewed By: I PO /2.1 /86

DIFFERENTIAL PRESSURE CALC CALC No. SNH-8 SHEET 17 OF (ot .
DERIVATION OF VALUES 09/21/86

TERM PRESSURE (PSIG) DERIVATION OF TERM

PVELI1 CAN BE CONSIDERED TO HAVE NO WATER HAMMER
PRESSURE INCRIASE.

PVEL2 8.076 DIFFERENTIAL PRESSURE ACROSS THE VALVE DUE
TO WATER HAMMER FOR 1E41-F006;
THE VALUE FOR PVEL2 IS CALCULATED BY COMPUTER. A
DERIVATION FOR PVEL AND THE GATE VALVE
AREA VS PERCENT OPEN CURVE USED IN THE CALCULATION
ARE FOUND ATTACHED. THE FOLLOWING DATA 1S USED IN
THE CALCULATION TO DERIVE PVEL2:
'
SYSTEM VELOCITY UPSTREAM (Vsu) AND SYSTEM VELOCITY
DOWNSTREAM (Vsd), WHERE:
. FLOWRATE = 4250 GPM FROM §-16122 REV. @.
. AREA OF 14" SCH 80 PIPE = 122.72 IN SQ
. AREA OF 14" SCH 100 PIPE = 115.49 IN SQ

. FROM CRANE TECHNICAL PAPER NO. 410

. Vsu=(4250 GPM x ©.321) / 122.72 IN 8Q

. = 11.12 FT/SEC



DESIGN CALCULATIONS SOUTHERN COMPANY SERVICES

E.1. HATCH NUCLEAR PLANT U 1 Prepared By: Bﬁf:j%%l}
UNIT 1 HPCI MOTOR OPER VALVE Reviewed By: DATE 6
DIFFERENTIAL PRESSURE CALC CALC No. SNH-86- SHEET I OF () .

DERIVATION OF VALUES 09/21/86

TERM PRESSURE (PSIG) DERIVATION OF TERM

PVEL2 . Vsd=(4250 GPM x ©.321) / 115.49 IN SQ
. = 11.81 FT/SEC
CLOSURE TIME = 20 SEC FROM A-16360 SH 2
VALVE THROAT DIAMETER
. DIAM VALVE = 12.25" FROM §-11423 REV. F
LENGTH UPSTREAM (LU) AND DOWNSTREAM (LD)
. LU = 244.14 FT FROM S-00079 REV. A
. LD = 155.95 FT FROM S-00079 REV. A
. S-0001@ REV. ©, H-16081 REV. 4,
. §-11417 REV. B AND SCS MECHANICAL ENG
. STANDARDS REV. 1.
PVEL2 = 8.076 FROM COMPUTER PRINTOUT
PVEL3 5.541 DIFFERENTIAL PRESSURE ACROSS THE VALVE DUE TO
WATER HAMMER FOR 1E41-F012;
THE VALUE FOR PVEL3 1S CALCULATED BY COMPUTER.
A DERIVATION FOR PVEL AND THE GLOBE VALVE
CV VS PERCENT OPEN CURVE USED IN THE CALCULATION
ARE FOUND ATTACHED. THE FOLLOWING DATA 1S USED

IN THE CALCULATION TO DERIVE PVEL3:



DESIGN CALCULATIONS SOUTHERN COMPANY SERVICE

E.1. HATCH NUCLEAR PLANT U 1 Prepared By:

UNIT 1 HPCI MOTOR OPER VALVE Reviewed By: Y DATE

DIFFERENTIAL PRESSURE CALC CALC No. SNH-86-0 SHEET |9 OF (sl .
DERIVATION OF VALUES 09/21/86

TERM PRESSURE (PSIG) DERIVATION OF TERM

PVEL3 SYSTEM VELOCITY UPSTREAM (Vsu) AND SYSTEM
VELOCITY DOWNSTREAM (Vsd) WHERE:
. FLOWRATE = 450 GPM FROM S-16122 REV. 0@
. AREA OF 4" SCH 80 PIPE = 11.5 IN SQ
. AREA OF 4" SCH 40 PIPE = 12.73 IN SQ

. FROM CRANE TECHNICAL PAPER No. 410

. Vsu=(450 GPM x ©.321) / 11.5 IN SQ

. = 12.561 FT/SEC

. Vsd=(450 GPM x ©0.321) / 12.73 1IN SQ

. = 11.347 FT/SEC

CLOSURE TIME = 10 SEC FROM A-16360 SH 25
VALVE THROAT DIAMETER

. DIAM VALVE = 2.5" PER

. TELECOPY TO JACK ROBYN OF SCS

. FROM PAUL COUTINHO OF VELAN ON 9/18/86.
LENGTH UPSTREAM (LU) AND LENGTH DOWNSTREAM (LD)
. LU = 61.05 FT FROM S§-00@079 REV. A

. LD = 38.958 FT FROM §-00079 REV. A

. FOR LD IT IS ASSUMED THAT THE WATER HAMMER



DESIGN CALCULATIONS SOUTHERN COMPANY SERVICES

E.I. HATCH NUCLEAR PLANT U 1 Prepared By: DATE 09/, /86

UNIT 1 HPCI MOTOR OPER VALVE Reviewed By: DATE 09/ /86

DIFFERENTIAL PRESSURE CALC CALC No. SNH-86-015 SHEET 200F (! .
DERIVATION OF VALUES 09/21/86

TERM PRESSURE (PSIG) DERIVATION OF TERM

PVEL3 . BOUNDARY ENDS AT THE TIE IN TO THE
. RHR TEST LINE.

PVEL3 = 5.541 FROM COMPUTER PRINTOUT

FVEL4 0.917 DIFFERENTIAL PRESSURE ACROSS THE VALVE DUE TO
WATER HAMMER FOR 1E41-F059.
THE VALUE FOR PVEL4 1S CALCULATED BY COMPUTER.
A DERIVATION FOR PVEL AND THE GLOBE VALVE
CV VS PERCENT OPEN CURVE USED IN THE CALCULATION
ARE FOUND ATTACHED. THE FOLLOWING DATA IS USED
IN THE CALCULATION TO DERIVE PVEL4:
SYSTEM VELOCITY UPSTREAM (Vsu) AND SYSTEM
VELOCITY DOWNSTREAM (Vsd) WHERE:
. FLOWRATE = 70 GPM FROM S-16122 REV. @
. AREA OF 2" SCH 80 PIPE = 2.953 IN SQ

FROM CRANE TECHNICAL PAPER No. 410

THEN:
. Vsu=(70 GPM x @.321) / 2.953 IN SQ

= 7.601 FT/SEC



DESIGN CALCULATIONS SOUTHERN COMPANY SERVICES

E.T. HATCH NUCLEAR PLANT U 1 Prepared By: D ~ DATE
UNIT 1 HPC1I MOTOR OPER VALVE Reviewed By: DATE 1 /86
DIFFERENTIAL PRESSURE CALC CALC No. SNH-B86- SHEET 2) OF¢(sl .

DERIVATION OF VALUES 09/21/86

TERM PRESSURE (PSIG) DERIVATION OF TERM

PVEL4 . Vsd=Vsu

CLOSURE TIME = 10 SEC FROM A-16368 SH 1

. PER STD. STROKE TIME HNP2

. FSAR TABLE 6.2-5 SH 2 NOTE 7

VALVE THROAT DIAMETER

. DIAM VALVE = 1 3/4" FROM S-18627 REV. C
LENGTH UPSTREAM (LU) AND LENGTH DOWNSTREAM (LD)
. LU = 25.0 FT FROM S-01388 REV. @

. LD

31.42 FT FROM S-01388 REV.0 AND S-01390

. REV.@

PVEL4 = ©0.917 FROM COMPUTER PRINTOUT




Design Caicuiations Southern Company Services A

Project Prepared By Date
E.I. Hatch Nuclear Plant Unit 1 2 e 7 /5 8¢
Subject/Titie Reviewed By ~ Date
Unit 1 HPCI Motor Operated Valve 4 8 # é 9-20-%6
Differential Pressure Calculation - 86-015 ls"é"z__ ity

DETERMINE THE PRESSURE INCREASE DUE TO THE RAPID
DECELERATICN OF FLUID CAUSED BY THE MOVEMENT

OF A PROCESS GATE OR GLOBE VALVE

ASSUMPTICNS

1) Valve openings result in no waterhammer effects. The differential
pressure across a valve during openirg is decreased by an increase in
fluid velocity. The maximum actuator loading takes place before the
valve lift occurs.

2) Steam valve closure results in only minor or no waterhammer effect.
The compressible nature of the fluid medium coupled with maximum
anticipated velocity changes make the pressure addition insignificant.

3) Area of tlow through a gate valve 1s a direct and linear relation to
system velocity.

4) The percentage of valve opening is a direct relation to opening time.
5) 1t is assumed that flcwing pressure does not drop below the fluids

vapor pressure.

The pressure increase due to sudden deceleration of fluid may be
expressed as

PVEL = P1 + P2

Where P1 1s the upstream pressure change, and P2 is the downsiream
pressure change.
The respective valves for Pl and P2 may be calculated as follows:

PPy =TCAVMAX
144 g



Design Caiculations Southern Company Services A

?Om Prepared By / Dare
E.I. Hatch Nuclear Plant Unit 1 7 /3 &,j,‘_, 7 /7 FL
Subject/Title Reviewed By Date
Unit 1 HPCI Motor Operated Valve 2 g 9-20-8¢
Differential Pressure Calculation e H-86-015 S"z'; wdnd

Where: ~f is the fluid density
C 1s the speed of sound through the fluid
A VMAX is the maximum system fluid differential velocity
144 1s a conversion factor

and g is the Gravatational Constant

The fluid AV is assumed to be a direct relation to flow area, as shown
in the aate valve area - percent open curves, and is a direct relation to
Cv, as shown on the gloke valve Cv - percent open curves.

The valve At is a direct relation to A percentage open.

Therefoure:

Having plotted a velocity relation against a time relation the region of

highest differentiaul velocity is examined
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Design Calculations Southern Company Services A

Project Prepared By Date
E.I. Hatch Nuclear Plant Unit 1 ‘ @ r, “
Subject/Title Rcwewem{y/j :‘Z'A/ o;u/‘/y ﬂ
Unit 1 HPCI Motor Operated Valve 2 .5 W { .
. - o— i
Differential P a Calculation Number Sh
ressure Calculation SNH-86-015 2"&_ ot (8
Incremental time i1s Defined As:
At = t2 -tl = _2L
C

where the term 2L/C is the time require for a pressure wave to travel
down a pipe's flow lerngth and rebound to it's source valve.

Knowing the equation of the curve, the maximum AV for At ( ie;

greatest slope) is calculated and entered into the pressure quations.

The procedure is once again performed for the down stream side of the
valve and added as follows to produce PVEL

PVEL = P1 4+ P2

Reference: BWROG REPORT APP. B

0082d



Design Calculations Southern Company Services A

Project Prepared By Date
E.I. Hatch Nuclear Plant Unit 1 C.-q/@’w._gb, . 219 BGL
Subject/Title Reviewed ~ A / Date )
Unit 1 HPCI Motor Operated Valve &/W[ 7/2’5/@’,{.
Differential Pressure Calculation C"c”mng':‘é"é?dls S"E'SZ,LQ‘

RELATIONSHIP OF THE GATE VALVE FLOW AREA TO THE
PERCENTAGE OPENING OF A TYPICAL GATE VALVE

It is assumed that the diameter of the gate is equal to the port diameter of
the valve since the difference in diameters is insignificantly small.

THE FLOW AREA OF THE VALVE MAY BE DETERMINED BY SUBTRACTING THE AREA OF

THE GATE OCCLUDING THE TOTAL PORT AREA.

A = Area
AGate—

AFlow = APort - AGate

APort— ‘\

THE AREA OF THE PORT IS CALCULATED USING THE CIRCULAR SEGMENT CALCULATION

o
r

0
.\'

ASEG = h/6s (3h? + 4s2)

WITH h = RISE = RADIUS
AND s = CHORD = DIAMETER

THE AREA OF THE PORT IS EQUAL TO TWICE ASEG

APORT = 2ASEG = R/6D (3R**2 + 4D**2)



Design Calculations

Southern Company Services RN

Project Pr d B
E.I. Hatch Nuclear Plant Unit 1 o 2:,__<f§7

Date

49 -8 ¢

Subject/Titie

Unit 1 HPCI Motor Operated Valve R"'m}fz / /6//

Date

//4(/06

Diff ial . Calcufation' Number
erential Pressure Calculation SNH-86-015

Shéet

2(9 o’(ﬂl

THE OCCLUDING AREA OF THE GATE IS FOUND BY USING THE AREA OF A CIRCULAR

SEGMENT CALCULATION.

N\ '\‘
‘;Ztv-“ ASEG = h/6s (3h2 + 4s2)
' <

r=nh/2 + s2/8h

TRANSFORMING THE LATER EQUATION

s = ( Bh (r-(h/2)))172

WHICH COMBINED WITH THE ASZG CALCULATION MAY BE READILY SOLVED.

THE AREA OCCLUDED IS EQUAL TO TWICE ASEG.

AGATE = 2 ASEG.

THUS THE AREA OF FLOW THROUGH THE VALVE IS CALCULATED AS:

AFlow = APORT - AGATE




Design Calculations

Southern Company Services A

Project Prepared By Date
E.I. Hatch Nuclear Plant Unit 1 C 9.1/9-8C
Subject/Title Reviewed -7 7 Date g
Unit 1 HPCI Motor Operated Valve Mﬁ/}/ £ 7/70 /8¢
Differential Pressure Calculation C‘"“""S%H'f‘é?_"dls S"'?‘_‘-? ;, (s

A GRAPHIC PRESENTATION OF THE TYPICAL FLOW AREA VS. PERCENT VALVE OPENING IS

GLIVEN AS FOLLOWS.

AREA VS. PERCENT OPEN

100

90 —

80

70

60 -

50

40 -

FLOW AREA, PERCENTAGE

30

20 /

REFERENCE ENGINEERING FORMULAS 4th EDITION, PAGE B3.

100



Design Calculations

Southern Company Services A

Proiect Prepared B . IDate
"““E.1. Hatch Nuclear Plant Unit 1 C—,fQZM,V [ 919280
Subject/Title Reviewed By s ;Date
Unit 1 HPCI Motor Operated Valve 245 /(Ml | 9.19-8¢
Differential Pressure Calculation e N H-86-015 %28 o Gl

NUMERICAL RELATIONSHIP BETWEEN A GRAPHICAL PRESENTATION

OF MANUFACTURER'S 2" GLOBE VALVE OPENINC

¥S. MANUFACTURER'S CV DATA

Given a curve of 0-100 % opening (see attached), It is Desired to

numerically relate the first 60% of opening to CV.

The First 60% of opening is a linear function thus, the curve may be
equated u<ing linear regression of the point-slope form.

y -yl = m(x-x1)
Using the points (0,0) and (50,40)
40-0 = m(50-0)
Solving for m
m = 40/50 = 0.8
The equation of a line is given as:

y = mx

Hence, the equation relating cv with percent opening is:

CYV = 0.8 (percentage opening)
FOR ALL OPENINGS LESS THAN 60%.

Reference: THE ENGINEER'S COMPANION 1966 PG. 13.

00481
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Design Calculations Southern Company Services A

Project Prepared B D
E.I. Hatch Nuclear Plant Unit 1 yﬂ y W Y m?/;_&/
Subject/Title Reviewed By S | Date
Unit 1 HPCI Motor Operated Valve 2 2 ;ﬂ é 7-19-8¢
Differential Pressure Calculation Ca'cum:sorgHrjtggE‘()'IS Shgb ot (8]

NUMERICAL RELATIONSHIP BETWEEN A GRAPHICAL PRESENTATICK
OF MANUFACTURER'S 4" GLOBE VALVE OPENING
VS. MANUFACTURER'S CV DATA

Given a curve of 0-100 X opening (see attached), It is Desired %o
numerically relate the first 45% of opening to CV.

The First 45% of opening is a linear function thus, the curve may be
equated using linear regression of the point-slope form.

y -yl = m(x-x1)
Using the points (10,15) and (30,49)

49-15 = m(30-10)
Solving for m

m= 34,20 = 1.7
The equation of a line is given as:

y = mx
Hence, the equation relating cv with percent opening is:
CY = 1.7 (percentage opening)

FOR ALL OPENINGS LESS THAN 49%.

Reference: THE ENGINEER'S COMPANION 1966 PG. 13.

00481
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DESIGN CALCULATIONS SOUTHERN COMPANY SERVICES

E.I. HATCH NUCLEAR PLANT U 1&2 _ Prepared By: DATE 09/2//86

MOTOR OPERATED VALVE Reviewed By: DATE 09/& /86

DIFFERENTIAL PRESSURE CALC CALC No. SNH-86-015 SHEET 32 OF(g! .
GATE VALVE PVEL CALCULATION

MPL NUMBER 1E41-F006
VALVE DIAMETER (INCHES) 12.25
CLOSING TIME (SECONDS) 20
UPSTREAM PIPE LENGTH (FT) 244.14
DOWNSTREAM PIPE LENGTH (FT) 155.95
UPSTREAM SYSTEM VEL (FT/SEC) X3:33
DOWNSTREAM SYSTEM VEL (FT/SEC) 11.81
delta TIME UPSTREAM (SECONDS) 0.12207
delta TIME DWNSTREAM (SECONDS) 0.077975
TIME UPSTREAM 1 (SECONDS) 19.87793
TIME UPSTREAM 2 (SECONDS) 20

TIME DOWNSTREAM 1 (SECONDS) 19.922025
TIME DOWNSTREAM 2 (SECONDS) 20

RISE UPSTREAM 1 6.0876161
RISE UPSTREAM 2 6.125
RISE DOWNSTREAM 1 6.1011202
RISE DOWNSTREAM 2 6.125
CHORD UPSTREAM 1 12.249772
CHORD UPSTREAM 2 12.25
CHORD DOWNSTREAM 1 12.249907
CHORD DOWNSTREAM 2 12.25

MAX AREA (IN SQ) 118.79948
AREA FLOW UPSTREAM 1 0.9534862
AREA FLOW UPSTREAM 2 0

AREA FLOW DOWNSTREAM 1 0.6091957
AREA FLOW DOWNSTREAM 2 0

&/Aul 0.008€901
a/Au2 (%)

a/Adl 0.0051689
aZAdZ @
VELOCITY UPSTREAM 1 (FT/SEC) 0.0899616
VELOCITY UPSTREAM 2 (FT/SEC) 0
VELOCITY DOWNSTREAM 1 (FT/SEC) 0.0610442
VELOCITY DOWNSTREAM 2 (FT/SEC) 0

delta VEL UPSTREAM (FT/SEC) 0.0899616
delta VEL DOWNSTREAM (FT/SEC) 0.0610442
Pvu UPSTREAM PRESSURE (PSIG) 4.8112999
Pvd DOWNSTREAM PRESSURE (PSIG) 3.2647504

Pvel (PSIG) 8.0760503




DESIGN CALCULATIONS

SOUTHERN COMPANY SERVICES

E.1. HATCH NUCLEAR PLANT U 1&2

MOTOR OPERATED VALVE

DIFFERENTIAL PRESSURE CALC

Prepared By: "DATE 09//7/86
Reviewed By: A DATE 3
CALC No. S'NH: H-86-015 SHEET ®% OF (g .

FOUR INCH GLOBE VALVE PVEL CALCULATIONS

MPL NUMBER

VALVE DIAMETFR (INCHES)
CLOSING TIME (SECONDS)
UPSTREAM PIPE LENGTH (FT)
DOWNSTREAM PIPE LENGTH (FT)
UPSTREAM SYSTEM VEL (FT/SEC)
DOWNSTREAM SYSTEM VEL (FT/SEC)

delta TIME UPSTREAM (SECONDS)
delta TIME DWNSTREAM (SECONDS)
TIME UPSTREAM 1 (SECONDS)
TIME UPSTREAM 2 (SECONDS)
TIME DOWNSTREAM 1 (SECONDS)
TIME DOWNSTREAM 2 (SECONDS)
¥ OPEN UPSTREAM 1

§ OPEN UPSTREAM 2

¥ OPEN DOWNSTREAM 1

¥ OPEN DOWNSTREAM 2

¥ CV UPSTREAM 1

® CV UPSTREAM 2

§ CV DOWNSTREAM 1

€ CV DOWNSTREAM 2

delta VEL UPSTREAM (FT/SEC)
delta VEL DOWNSTREAM (FT/SEC)
Pvu UPSTREAM (PSIG)

Pvd DOWNSTREAM (PSIG)

Pvel3(PSIG) 5.54.8764

1E41-F012
2.5
10
61.05
38.958
12.561
11.347

0.030525
0.019479
5
5.030525
5
5.019479
50
50.30525
50
50.19479
85.7
86.223198
85.7
86.03387
0.065719
0.0378842
3.5147627
2.0261138



DESIGN CALCULATIONS e SOU'I'HERN COMPANY SERVICES
E.1. HATCH NUCLEAR PLANT U 1&2 Pregared

MOTOR OPERATED VALVE Reviewed By: Yl 1oy :
DIFFERENTIAL PRBSSURE CALC CALC No. SNH-86-81%5 SHEET 34- OF(,l .

TWO INCH GLOBE VALVE PVEL CALCULATIONS

MPL NUMBER 1E41-F@59
VALVE DIAMETER (INCHES) 1.75
CLOSING TIME (SECONDS) 10
UPSTREAM PIPE LENGTH (FT) 25
DOWNSTREAM PIPE LENGTH (FT) 31.42
UPSTREAM SYSTEM VEL (FT/SEC) 7.601
DOWNSTREAM SYSTEM VEL (FT/SEC) 7.601
delta TIME UPSTREAM (SECONDS) 0.0125
delta TIME DWNSTREAM (SECONDS) 0.01571
TIME UPSTREAM 1 (SECONDS 5

TIME UPSTREAM 2 (SECONDS 5.0125
TIME DOWNSTREAM 1 (SECONDS) 5

TIME DOWNSTREAM 2 (SECONDS) 5.01571

$ OPEN UPSTREAM 1 50

% OPEN UPSTREAM 2 50.125
¥ OPEN DOWNSTREAM 1 50

¥ OPEN DOWNSTREAM 2 50.1571
% CV UPSTREAM 1 40

® CV UPSTREAM 2 40.1

¥ CV DOWNSTREAM 1 40

% CV DOWNSTREAM 2 40.12568
delta VEL UPSTREAM (FT/SEC) 0.007601
delta VEL DOWNSTREAM (FT/SEC) 9.0095529
Pvu UPSTREAM (PSIG) 0.4065145
Pvd DOWNSTREAM (PSIG) 9.5109074

Pvel N(PSIG) @.9174219




DESIGN CALCULATIONS

SOUTHERN COMPANY SERVICES

E.1T HATCH NUCLEAR PLANT U 1 Prepared By: DATE
UNI'T 1 HPCI MOTOR OFER VALVE Reviewed By: DATE 6
DIFFERENTIAL PRESSURE CALC CALC No. SNH-86-015 SHEETA5 OF (gl .

DIFFERENTIAL PRESSURE CALCULATION 09/19/86

MPL NUMBER

VALVE DESCRIPTION

VALVE FUNCTION

SAFETY ACTION (YES/NO)

DP CALCULATION FORMULA

MAXIMUM DP ON OPEN OR CLOSE

MAXIMUM DP UPSTREAM/DOWNSTREAM

SAFETY ACTION ON OPEN/CLOSE

VALUES USED:

PRSS = 1080

DP (PSID)

1E41-F001

TURBINE STEAM SUPPLY VALVE

HPCI TURBINE STEAM ADMISSION VALVE
YES

DP=PRSS

OPEN

UPSTREAM

OPEN

1080



DESIGN CALCULATIONS

SOUTHERN COMPANY SERVICES

E.1. HATCH NUCLEAR PLANT U 1

UNIT 1 HPCI MOTOR OPER VALVE

DTFFERENTIAL PRESSURE CALC

- A
DIFFERENTIAL PRESSURE CALCULATION 99/19/8

Prepared By: 7/ " DATE 09/://86

Reviewed By: 3 ___DATE @92 6

CALC No. SNH-86- SHEET3GOF (o) .
©

MPL NUMBER

VALVE DESCRIPTION

VALVE FUNCTION

SAFETY ACTION (YES/NO)

DP CALCULATION FORMULA

MAXIMUM DP ON OPEN OR CLOSE

MAXIMUM DP UPSTREAM/DOWNSTREAM

SAFETY ACTION ON OPEN/CLOSE

VALUES USED:

PRSS 1080

DP (PSID)

1E41-F002

STEAM SUPPLY INBOARD ISOL VALVE
HPCI STEAM LINE ISOLATION VALVE
YES

DP=PRSS

CLOSE

UPSTREAM

CLOSE

1080



DESIGN CALCULATIONS

SOUTHERN COMPANY SERVICES

E.1. HATCH NUCLEAR PLANT U 1

“Prepared By:

UNIT 1 HPCI MOTOR OPER VALVE

Reviewed By: DATE 20/86

DIFFERENTI1AL PRESSURE CALC

CALC No. SNH-86-01 SHEET37 OF (gt .

"DIFFERENTIAL PRESSURE CALCULATION

09/19/86

MPL NUMBER

VALVE DESCRIPTION

VALVE FUNCTION

SAFETY ACTION (YES/NO)

DP CALCULATION FORMULA

MAXIMUM DP ON OPEN OR CLOSE

MAXIMUM DP UPSTREAM/DOWNSTREAM

SAFETY ACTION ON OPEN/CLOSE

VALUES USED:

PRSS = 1080

DP (PSID)

1E41-F0@3

STEAM SUPPLY OUTBD ISOL VALVE
HPCI STEAM LINE ISOLATION VALVE
YES

DP=PRSS

CLOSE

UPSTREAM

CLOSE

1080



DESIGN CALCULATIONS SOUTHERN COMPANY SERVICES

E.1. HATCH NUCLEAR PLANT U 1 Prepared gg: . DATE
UNIT 1 HPCI MOTOR OPER VALVE Reviewed B DATE @9/20/86
DIFFERENTIAL PRESSURE CALC CALC No. SHEET38 OF (5| .

DIFFERENTIAL PRESSURE CALCUEx ION P9/19/86

MFL NUMBER le4l-FO04

VALVE DESCRIPTION PUMP SUCT FRM COND STOR TANK
VALVE FUNCTION HPCI CST SUCTION VALVE
SAFETY ACTION (YES/NO) YES

DP CALCULATION FORMULA DP=PELD+PV+PVELI]

MAXIMUM DP ON OPEN OR CLOSE CLOSE

MAXIMUM DP UPSTREAM/DOWNSTREAM UPSTREAM

SAFETY ACTION ON OPEN/CLOSE CLOSE

VALUES USED:

PELD = 29.22
PV = 0.374
PVEL1 =@

DP (PSID) 29.594



DESIGN CALCULATIONS

E.1. HATCH NUCLEAR PLANT U 1

“Prepared By:

UNIT 1 HPCI MOTOR OPER VALVE

Reviewed By: /ﬂ_mm

DIFFERENTIAL PRESSURE CALC

DIFFERENTIAL PRESSURE CALCULATION 55719/86

CE No- SN .ol

MPL NUMBER

VALVE DESCRIPTION

VALVE FUNCTION

SAFETY ACTION (YES/NO)

DP CALCULATION FORMULA

MAXIMUM DP ON OPEN OR CLOSE

MAXIMUM DP UPSTREAM/DOWNSTREAM

SAFETY ACTION ON OPEN/CLOSE

VALUES USED:

PSOH = 2260
P1ISO = 850
PEL = 6.19

DP (PSID)

1E41-F006

HPCI PUMP INBD DISCH VALVE
HPCI INJECTION/ISOLATION VALVE
YES

DP=PSOH-PISO-PEL

OPEN

UPSTREAM

OPEN/CLOSE

1403.81



DESIGN CALCULATIONS SOUTHERN COMPANY SERVICES

E.1. HATCH NUCLEAR PLANT U 1 Prepared By: 7] 2 DATE 09/2)/86
UNIT 1 EPCI MOTOR OPER VALVE Reviewed By: DATE 09/2.(/86
DIFFERENTIAL PRESSURE CALC CALC No. SNH-86-01 SHEET 42 0F (91 .

DIFFERENTIAL PRESSURE CALCULATION 09/21/86

MPL NUMBER 1E41-F006

VALVE DESCRIPTION HPCI PUMP INBD DISCH VALVE
VALVE FUNCTION HPCI INJECTION/ISOLATION VALVE
SAFETY ACTION (YES/NO) YES

DP CALCULATION FORMULA DP=PSOH-PISO-PEL+PVEL2

MAXIMUM DP ON OPEN OR CLOSE CLOSE

MAXIMUM DP UPSTREAM/DOWNSTREAM UPSTREAM

SAFETY ACTION ON OPEN/CLOSE OPEN/CLOSE

VALUES USED:

PSOH = 2260
PISO = 850
PEL = 6.19
PVEL2 = 8.076

-

DP (PSID) 1411.886



DESIGN CALCULATIONS

SOUTHERN COMPANY SERVICEc

E.I. HATCH NUCLEAR PLANT U 1

Prepared By:

UNIT 1 HPCI MOTOR OPER VALVE

Reviewed B

MPL NUMBER

VALVE DESCRIPTION

VALVE FUNCTION

SAFETY ACTION (YES/NO)

DP CALCULATION FORMULA

MAXIMUM DP ON OPEN OR CLOSE

MAXIMUM DP UPSTREAM/DOWNSTREAM

SAFETY ACTION ON OPEN/CLOSE

VALUES USED:

PSOH = 2260
PISO = 850

PEL = 6.19
PVEL2 = 8.377

DP (PSID)

1E41-F006

HPCI PUMP INBD DISCH VALVE
HPCI INJECTION/ISOLATION VALVE
YES

DP=PSOH-PISO~-PEL+PVEL2

CLOSE

UPSTREAM

OPEN/CLOSE

1412.187



DESIGN CALCULATIONS

E.I. HATCH NUCLEAR PLANT U 1
UNIT 1 HPCI MOTOR OPER VALVE
DIFFERENTIAL PRESSURE CALC

i SOUTHERN COMPANY SERVICES
Prepared By: Ll
Reviewed By:

CALC No. SNH=-

6-01

SHEET4Z OF(ol .

DIFFERENTIAL PRESSURE CALCULATION 29/19/86

MPL NUMBER

VALVE DESCRIPTION

VALVE FUNCTION

SAFETY ACTION (YES/NO)

DP CALCULATION FORMULA

MZXIMUM DP ON OPEN OR CLOSE

MAXIMUM DP UPSTREAM/DOWNSTREAM

SAFETY ACTION ON OPEN/CLOSE

VALUES USED:

DP_ (PSID)

l1E41-F007

HPCI PUMP OUTBD DISCH VALVE
HPCI INJECTION VALVE TEST VALVE
NO

NO SAFETY ACTION

N/A

N/A

NONE

N/A



DESIGN CALCULATIONS =

E.1. HATCH NUCLEAR PLANT U 1 Prepared By
UNIT 1 HPCI MOTOR OPER VALVE Reviewed B
DIFFERENTIAL PRESSURE CALC C No. §

ERVICES
Q/2¢ /B¢

MPL NUMBER 1E41-F008

VALVE DESCRIPTION TEST BYPASS VALVE TO COND STOR
VALVE FUNCTION HPCI CST TEST RETURN VALVE
SAFETY ACTION (YES/NO) NO

DP CALCULATION FORMULA NO SAFETY ACTION

MAXIMUM DP ON OPEN OR CLOSE N/A

MAXIMUM DP UPSTREAM/DOWNSTREAM N/A

SAFETY ACTION ON OPEN/CLOSE NONE

VALUES USED:

DP (PSID) N/A



DESIGN CALCULATIONS - 2
E.1. HATCH NUCLEAR PLANT U 1 Prepared B
UNIT 1 HPCI MOTOR OPER VALVE Reviewed By:

DIFFERENTIAL PRESSURE CALC CALC No. SNH=- SHEETL4-OF &l .
DIFFERENTIAL PRESSURE CALCULATION 99/19/86

MPL NUMBER 1E41-F211

VALVE DESCRIPTION REDUNDANT SHUTOFF W/F008
VALVE FUNCTION HPCI CST TEST RETURN VALVE
SAFETY ACTION (YES/NO) NO

DP CALCULATION FORMULA NO SAFETY ACTION

MAXIMUM DP ON OPEN OR CLOSE N/A

MAXIMUM DP UPSTREAM/DOWNSTREAM N/A

SAFETY ACTION ON OPEN/CLOSE NONE

VALUES USED:

DP (PSID) N/A



DESIGN CALCULATIONS SOUTHERN COMPANY SERVICES

E.1. HATCH NUCLEAR PLANT U 1 Prepared By: ATE
UNIT 1 HPCI MOTOR OPER VALVE Reviewed By: DATE =
DIFFERENTIAL PRESSURE CALC CALC No. SNH-86-01 SHEET4& OF (o .

DIFFERENTIAL PRESSURE CALCULATION P9/19/86

MPL NUMBER 1E41-F@12

VALVE DESCRIPTION PMP MIN FLO BYP TO SUPP POOL
VALVE FUNCTION HPCI PUMP MIN FLO BYP ISOL VALVE
SAFETY ACTION (YES/NO) YES

DP CALCULATION FORMULA DP=PSOH+PELM

MAXIMUM DP ON OPEN OR CLOSE OPEN

MAXIMUM DP UPSTREAM/DOWNSTREAM UPSTREAM

SAFETY ACTION ON OPEN/CLOSE OPEN/CLOSE

VALUES USED:

2260
29.37

PSOH
PELM

DP (PSID) 2289.37



DESICN CALCULATIONS SOUTHERN COMPANY SERVICES

E.I. HATCH NUCLEAR PLANT U 1 Prepared By: » A DATE 0/ 86
UNIT 1 HPCI MOTOR OPER VALVE Reviewed By: & DATE 09/20/86
DIFFERENTIAL PRESSURE CALC CALC No. SNH-86-01 SHEET (s OF ¢l .

DIFFERENTIAL PRESSURE CALCULATION P9/19/86

MPL NUMBER 1E41-F@12
VALVE DESCRIPTION PMP MIN FLO BYP TO SUPP POOL
VALVE FUNCTION HPCI PUMP MIN FLO BYP ISOL VALVE
SAFETY ACTION (YES/NO) YES

DP CALCULATION FORMULA DP=PMF+PELM+PVEL3

MAXIMUM DP ON OPEN OR CLOSE CLOSE

MAXIMUM DP UPSTREAM/DOWNSTREAM UPSTREAM

SAFETY ACTION ON OPEN/CLOSE OPEN/CLOSE

VALUES USED:

PMF = 2255
PELM = 29.37
PVEL3 = 5.541

DP (PSID) 2289.9.1



DESIGN CALCULATICNS

SOUTHERN COMPANY SERVICES

E.I. HATCH NUCLEAR PLANT U 1

UNIT 1 HPCI MOTOR OPER VALVE

DIFFERENTIAL PRESSURE CALC

Prepared By. DATE 09/2z2/86
Reviewed B ___DATE ©9/20/86
CALC No. SNH- SHEET47 OF (' .

DIFFERENTIAL PRESSURE CALCULATION 99/197/86

MPL NUMBER

VALVE DESCRIPTION

VALVE FUNCTION

SAFETY ACTION (YES/NO)

DP CALCULATION FORMULA

MAXIMUM DP ON OPEN OR CLOSE

MAXIMUM DP UPSTREAM/DOWNSTREAM

SAFETY ACTION ON OPEN/CLOSE

VALUES USED:

100
4.28

PRV
PELS

DP (PSID)

1E41-F241

PMP SUCT FROM SUPP POOL

HPCI SUPP POOL SUCT ISOL VALVE
YES

DP=PRV-PELS

OPEN

DOWNSTREAM

OPEN/CLOSE

95.72



DESIGN CALCULATIONS

SOUTHERN COMPANY SERVICES

E.T. HATCH NUCLEAR PLANT U I Prepared By: /s DATE 09/2¢/86
UNIT 1 HPCI MOTOR OPER VALVE Reviewed By: DATE 0 /86
DIFFERENTIAL PRESSURE CALC CALC No. SNH-86-01 SHEET48 OF (o( .

DIFFERENTIAL PRESSURE CALCULATION 29/19/86

MPL NUMBER

VALVE DESCRIPTION

VALVE FUNCTION

SAFETY ACTION (YES/NO)

DP CALCULATION FORMULA

MAXIMUM DP ON OPEN OR CLOSE

({AXIMUM DP UPSTREAM/DOWNSTREAM

SAFETY ACTION ON OPEN/CLOSE

VALUES USED:
PLOC = 30.5
PLCM1 = 5.43

DP (PSID)

1E41-F041

PMP SUCT FROM SUPP POOL

HPCI SUPP POOL SUCT ISOL VALVE
YES

DP=PLOC+PLOM1

CLOSE

UPSTREAM

OPEN/CLOSE

35.93



DESIGN CALCULATIONS

E.1. HATCH NUCLEAR PLANT U 1

Prepared By:

UNIT 1 HPCI MOTOR OPER VALVE

Reviewed B

DIFFERENTIAL PRESSURE CALC

CALC No. SNH- SHEET49 OF (g( .

DIFFERENTIAL PRESSURE CALCULATION 09/19/86

MPL NUMBER

VALVE DESCRIPTION

VALVE FUNCTION

SAFETY ACTION (YES/NO)

DP CALCULATION FORMULA

MAXIMUM DP ON OPEN OR CLOSE

MAXIMUM DP UPSTREAM/DOWNSTREAM

SAFETY ACTION ON OPEN/CLOSE

VALUES USED:

100
4.28

PRV
PELS

DP (PSID)

1E41~F042

PMP SUCT FROM SUPP POOL

HPC1 SUPP POOL SUCT ISOL VALVE
YES

DP=PRV-PELS

OPEN

DOWNSTREAM

OPEN/CLOSE

95.72



DESIGN CALCULATIONS SOUTHERN COMPANY SERVICES

E.1. HATCH NUCLEAR PLANT U 1 Prepared By: DATE 09/20/86
UNIT | HPCI MOTOR OPER VALVE Reviewed By: DATE 09,20/ 8¢
DIFFERENTIAL PRESSURE CALC CALC No. SNH-86-21 SHEET 50 OF(gr .

DIFFERENTIAL PRESSURE CALCULATION 29/19/86

MPL NUMBER l1E41-F042

VALVE DESCRIPTION PMP SUCT FROM SUPP POOL

VALVE FUNCTION HPCI SUPP POOL SUCT ISOL VALVE
SAFETY ACTION (YES/NO) YES

DP CALCULATION FORMULA DP=PLOC+PLOM1

MAXIMUM DP ON OPEN OR CLOSE CLOSE

MAXIMUM DP UPSTREAM/DOWNSTREAM UPSTREAM

SAFETY ACTION ON OPEN/CLOSE OPEN/CLOSE

VALUES USED:

38.5
5.43

v
r1
O
=
-
"o

DP (PSID) 35.93



DESIGN CALCULATIONS SOUTHERN COMPANY SERVICES

E.1. HATCH NUCLEAR PLANT U 1 Prepared By: 2 / Q@TE5§§?O/86

UNIT 1 HPCI MOTOR OPER VALVE Reviewed By: DATE 09/20/86

DIFFERENTIAL PRESSURE CALC _ CALC No. SNH-86-015 SHEETS| OF (sl .
DIFFERENTIAL PRESSURE CALCULATION @9/19/86

MPL NUMBER 1E41-F@59

VALVE DESCRIPTION COOLING WATER SUPPLY VALVE

VALVE FUNCTION HPCI TURBINE ACCES COOLING WTR VLV
SAFETY ACTION (YES/NO) YES

DP CALCULATION FORMULA DP=PC+PLOM2

MAXIMUM DP ON OPEN OR CLOSE OPEN

MAXIMUM DP UPSTREAM/DOWNSTREAM UPSTREAM

SAFETY ACTION ON OPEN/CLOSE OPEN/CLOSE

VALUES USED:

30.5
6.44

PC
PILOM2

DP (PSID) 36.94




DESIGN CALCULATIONS SOUTHE COMPANY SERVICES

E.T. HATCH NUCLEAR PLANT U 1 Prepared By: . DATE
UNIT 1 HPCI MOTOR OPER VALVE __ Reviewed By: —_DATE 09/20/86
DIFFERENTIAL PRESSURE CALC CALC No. SNH-86-01 SHEET 57 OF & ( -

DIFFERENTIAL PRESSURE CALCULATION P9/19/86

MPL NUMBER 1E41-F@59

VALVE DESCRIPTION COOLING WATER SUPPLY VALVE

VALVE FUNCTION HPCI TURBINE ACCES COOLING WTR VLV
SAFETY ACTION (YES/NO) YES

DP CALCULATION FORMULA DP=PC+PLOM2+PVEL4

MAXIMUM DP ON OPEN OR CLOSE CLOSE

MAXIMUM DP UPSTREAM/DOWNSTREAM UPSTREAM

SAFETY ACTION ON OPEN/CLOSE OPEN/CLOSE

VALUES USED:

PC = 30.5
PLOM2 = 6.44
PVEL4 = ©.917

DP (PSID) 37.857



DESIGN CALCULATIONS SOUTHERN CCMPANY SERVICES

E.I. HATCH NUCLEAR PLANT U 1 Prepared By: 7 DATE ©09/76/86
UNIT 1 HPCI MOTOR OPER VALVE Reviewed By: DATE 0/86
DIFFERENTIAL PRESSURE CALC CALC No. SNH-86-01 SHEET530F{| .

DIFFERENTIAL PRESSURE CALCULATION P9/19/86

MPL NUMBER 1E41-F111

VALVE DESCRIPTION GATE VALVE 2 IN MO

VALVE FUNCTION HPCI VAC BREAKER LINE ISOL VALVE
SAFETY ACTION (YES/NO) YES

DP CALCULATION FORMULA DP=PC+PATM

MAXIMUM DP ON OPEN OR CLOSE CLOSE

MAXIMUM DP UPSTREAM/DOWNSTREAM UPSTREAM

SAFETY ACTION ON OPEN/CLOSE CLOSE

VALUES USED:

PC =
PATM =0

DP (PSID) 30.5



DESICN CALCULATIONS SOUTHERN COMPANY SERVICES

E.T. HATCH NUCLEAR PLANT U 1 Prepared By: 2 DATE 09/.0/86
UNIT 1 HPCI MOTOR OPER VALVE Reviewed By: DATE 09/20/86
DIFFERENTIAL PRESSURE CALC CALC No. SNH-86-01 SHEETS4 OF (! .

DIFFERENTIAL PRESSURE CALCULATION §9/19/66

MPL NUMBER 1E41-F104

VALVE DESCRIPTION GATE VALVE 2 IN MO

VALVE FUNCTION HPCI VAC BREAKER LINE ISOL VALVE
SAFETY ACTION (YES/NO) YES

DP CALCULATION FORMULA DP=PC+PATM

MAXIMUM DP ON OPEN OR CLOSE CLOSE

MAXIMUM DP UPSTREAM/DOWNSTREAM UPSTREAM

SAFETY ACTION ON OPEN/CLOSE CLOSE

VALUES USED:

PC
PATM

DP (PSID) 30.5



Design Calculations Southern Company Services A

i E.1. Hatch Nuclear Plant Unit 1 Pm b B D“O.C‘\\q\%\J

Sunpﬁ:msml HPCI Motor Operated Valve Mj?(‘/i’ . %%,é 0“7.‘;%%
Differential Pressure Calculation e H-86-015 "85 (sl

A3:
B3:
C3:
D3:
E3:
F3:
G3:
I13:
J3:
K3:
L3:
M3:
N3:
03:
P3:
Q3:
R3:
§3:
T3:
U3:
V3:
W3:
X3:
Y3:
Z3:
AA3:
AB3:
AC3:
AD3:
AE3:
AF3:
AG3:
AH3:
Al3:
AJ3:
AK3:
Al3:
AM3:
AN3:
A4:
B4:
C4:
D4:
E4:
F4:
G4:
W4 :
AS5:

[wll] “MPL
“VALVE
“CLOSING
“UPSTR
“DNSTR
'UPSTRSYS
'DNSTRSYS
“daT UuUP
“dTDN
“TIMEul
“TIMEu2
“TIMEd]
“TIMEAd2
“RISEul
“RISEu2
“RISEdl
“RISEd2
“CHORDul
“CHORDu2
“CHORDA1
“CHORDAd2
'‘MAX AREA
“Aflul
“Aflu2
“Afldl
“Afld2
“a/Aul
“a/Au2
“a/Adl
“a/Ad2
*Vul
*Vu2
*vdl
“vaz
“dvu
*davd
“Pvu
“pvd
“Pvel
[(wll] “NUMBER
O3B, "
“T, BECH
“PIPE L'
“PIPE L'
“VEL FPS
*VEL FPS
'FLOW
(wi1] \~-

GATE VALVE PVEL CALCULATIONS

PAGE 1 OF 3



Design Calculations Southern Company Services A

Project pared By ; Date
e E.I. Hatch Nuclear Plant Unit 1 Pg.(unw\ Q.\Q\LL‘»@“ Oﬂllﬁ‘fﬁ\a

Subject/Title Revie Date
Unit 1 HPCI Motor Operated Valve %//MWA / .’//56

Differential Pressure Calculation d"”"";ﬁdi‘égfgls 5"5“2‘, o tad

GATE VALVE PVEL CALCULATIONS PAGE 2 OF 3

B5: \~-

C5: \~-

DS5: \~-

E5: \~-

F5: \-

G5: \~-

HS: [wW2] \-
I5: \~-

J5: \~-

K5: \~-

L5: \-

MS5: \~-

N5: \~-

05: \~-

P5: \~-

Q5: \~-

R5: \~-

§5: \-

T5: \~-

US: \~-

V5: \~-

W5: \~-

X5: \~-

Y5: \~-

25: \~-
AAS: \~-
ABS5: \~-
AC5: \~-
ADS5: \~-
AE5: \-
AF5: \-
AGS5: \~-
AHS5: \~-
AlS5: \-
AJ5: \~-
AK5: \-
ALS: \~-
AMS5: \ -
AN5: \~-
A6: [W1l] '1ES51-F@13
B6: 3+5/16
Cé6: 15

D6: 99.9
E6: 16.6
F6: 11.62
G6: 12.46
H6: [w2] '|
I6: (2*D6)/S$DS29



Design Calculations

Southern Company Services A

Project pared By - Date
E.I. Hatch Nuclear Plant Unit 1 Xuasn SO cal\ale
Subject/Title Reviewpd 8y o - e
Unit 1 HPCI Motor Operated Valve ,4E§%x;§??‘b,ti ;p{%/é;(
Differential Pressure Calculation e A H 86015 e !
GATE VALVE PVEL CALCULATIONS PAGE 3 OF 3

J6: (2*E6)/$D$29

K6: ($D$30*$C6)-16

L6: +$D$30*SC6

M6: ($SDS$S30*$C6)-J6

N5: +$SD$30*$C6

06: (K6/$C6)*($B6/2)

Pé: (L6/SC6)*(SB6/2)

Q6: (M6/SC6)*(S$SB6/2)

R6: (N6/SC6)*(SB6/2)

S§6: @SQRT(8*C6*(($E6/2)-(06/2)

T6: @SQRT(B*P6*(($B6/2)~(P6/2)

U6: @SQRT(8*Q6*(($B6/2)-(Q6/2)

V6: @SQRT(B*R6*(($SB6/2)~(R6/2)

Wé: 2*((1/12)*(((3*B6*B6)/4)+(

X6: (F6) (W6)-(2*((06/(6*S6))*
*
*
)
4

3*06*06)+(4*S6*S6))))
Y6: (F6) (W6)-(2*((P6/(6*T6)) 3*P6*P6)+(4*T6*T6))))
Z6: (F6) (SW6)-2*((Q6/(6*U6)) 3*Q6*Q6)+(4*U6*U6)))
AA6: (F6) (SW6)-2*((R6/(6*VE) (3*R6*RE)+(4*V6*VE)))

))

))

))

))
4*B6*B6)))
((

((

((

*f

)

AB6: (F6) +X6/((@PI*$SB6*$SB6)/
AC6: (F6) +Y6/((@PI*$B6*$B6)/4)

AD6: (F6) +26/((@PI*$B6*$B6)/4)

AE6: (F6) +AA6/((@GPI*$SB6*$SB6)/4)

AF6: (F6) +AB6*SF6

AG6: (F6) +AC6*SF6

AH6: (F6) +AD6*S$G6

Al6: (F6) +AE6*$G6

AJ6: (F6) +AF6-AG6

AK6: (F6) +AHE-AIL6

AL6: (F6) (AJ6*SD$S28*$DS$S29)/(144%32.2)
AM6: (F6) (AK6*SD$28B*$D$29)/(144%32.2)
AN6: (F6) +AL6+AM6

C28: 'DENSITY

D28: 61.996

E28: 'LB/FT3

cav: 'C

D29: 4000

E29: 'FT/SEC

C3@: 'FUDGE FAC

D30: 1

E30: 'DIMLESS



Design Calculations Southern Company Services A
i E.I. Hatch Nuclear Plant Unit 1 m‘?\ C Ludser D&T]ﬁ[&c
Su”l;rt\/iréml HPCI Motor Operated Valve R%?Z ,%A’ O.;/,_’/A;
Differential Pressure Calculation e NH-86.016 51§g5,0¢csl
FOUR INCH GLOBE VALVE PVEL CALCULATIONS PAGE 1 OF 2

A3:
B3:
C3:
D3:
E3:
F3:
G3:
133
J3:
K3:
L3:
M3:
N3:
03:
P3:
Q3:
R3:
S3:
T3:
U3:
V3:
W3:
X3:
Y3:
233
AA3:
Ad:
B4:
C4:
D4:
E4:
F4:
G4:
04:
P4:
Q4:
R4:
S4:
T4:
Ud:
V4:
AS5:
B5:
C5:
D5:
E5:
F5:
G5:

(wll] “MPL
“VALVE
“CLOSING
“UPSTR
“DNSTR
'UPSTRSYS
'DNSTRSYS
“dT UP
“dTDN
“TIMEul
“TIMEu2
“TIMEdl
“TIMEQ2

“% OPEN
OPEN
OPEN
OPEN
cv

-~

00 0 00 0 0 W W W

“Pvel

[(wWll] “NUMBER

25k *
“T, SECS
PIPE L'
“PIPE L'
“VEL FPS
“VEL FPS
“UPSTR1
“UPSTR2
“DNSTRI1
“DNSTR2
“UPSTRI1
“UPSTR2
“DNSTR1



Design Calculations Southern Company Services A
Pro Prepared By . Dat
E.I. Hatch Nuclear Plant Unit 1 g;n\a\ C\Ww ‘0.‘11\(\ ‘3&)
Subject/Title Revie ' p Date p
Unit 1 HPCI Motor Operated Valve 7 L/ 752?‘ ‘,éf s/ ¢
Differential Pressure Calculation =06 015 < ,0,(, |
FOUR INCH GLOBE VALVE PVEL CALCULATIONS PAGE 2 OF 2

HS5:
I15:
J5:
K5:
L5:
M5:
N5:
05:
P5:
Q5:
R5:
§5:
TS:
US:
V5:
W5:
X5:
Yo
25:
AAS:
A6:
B6:
Cé6:
Dé6:
E6:
Fé6:
G6:
H6:
16:
J6:
Ké6:
L6:
Mé6:
N6:
06:
P6:
Q6:
R6E:
S56:
T6:
Ué6:
Vé:
Wé:
X6:
Y6:
26:
AAG:

[Wll] '1E41-F0@12

2.5

10

61.05

38.958

12.561

11.347

(w2] |
(2*D6)/$DS24
(2*E6)/$D$24
+$C6*0.5
+$C6*0P.5+16
+$C6*0.5
+$C6*0.5+J6
(+K6*100)/$C6
(+L6*100)/$C6
(+M6*100)/SC6
(+N6*100)/SC6
+06*1.714
+P6*1.714
+Q6*1.714
+R6*1.714

(+F6*(T6-S6))/100
(+G6*(V6~U6)) /100
(W6*$SDS23*$DS24)/(144*32.2)
(X6*$DS$S23*$D$24)/(144%32.2)

+Y6+426

C23:
D23:
E23:
C24:
D24:
E24:

"DENSITY
61.996
'LB/FT3
'‘C

4000
'FT/SEC



Design Calculations

Southern Company Services Y

Project Pmec By Date
E.1. Hatch Nuclear Plant Unit 1 oo C A0 D‘ﬂ\‘}l&\a
Subject/Title Revie y e D
Unit 1 HPCI Motor Operated Valve ,@% %Z ;’./'//(/55
Differential Pressure Calculation c““”"gﬂutggfgls Y00 o (s

A3: [wWll] “MPL
B3: “VALVE
C3: “CLOSING
D3: “UPSTR
E3: “DNSTR
F3: 'UPSTRSYS
G3: 'DNSTRSYS
I3: “dT up
J3: “dTDN
K3: “TIMEul
L3: “TIMEu2
M3: “TIMEd]
N3: “TIMEQd2
03: “% OPEN
P3: “% OPEN
Q3: OPEN
R3: OPEN
§3: cv
T3: cv
U3: cv
Y3: "8 OV
wW3: “dvu

X3: “davd

Y3: “Pvu

Z23: “Pvd
AA3: “Pvel
Ad4: [wWll] “NUMBER
B4: “DIA, "
C4: “T, SECS
D4: “PIPE L'
E4: “PIPE L'
F4: “VEL FPS
G4: “VEL FPS
04: “UPSTRI1
P4: “UPSTR2
Q4: “DNSTRI
P4: “DNSTR2
84: “UPSTRI
T4: “UPSTR2
U4: “DNSTRI
V4: “DNSTR2
AS5: [wll1] \~-
B5: \~-

CS5: \~-

DS: \~

ES5: \~-

FS: \~

G5: \~

Pyl .9

TWO INCH GLOBE VALVE PVEL CALCULATIONS

PAGE 1 OF 2
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Design Calculations Southern Company Services .\

ect Prepared B .
E.1. Hatch Nuclear Plant Unit 1 \,)\m:\y\\. Wailsew DS.-'V\"M

Subject/Title Revie > ol
Unit 1 HPCI Motor Operated Valve fj %%,éf 0“{. G e

Differential Pressure Calculation e NH-86-015 IR & ol

Proj

TWO INCH GLOBE VALVE PVEL CALCULATIONS PAGE 2 OF 2

H5: [wW2] \~- C27: 'DENSITY
I5: \- D27: 61.996
J5: \~- E27: 'LB/PTI
K5: \~- Cals 'C

L5: \~- D28: 4000
M5: \~- E28: 'FT/SEC
N5: \~-

05: \~-

P5: \~-

Q5: \~-

R5: \~-

§5: \~-

TS: \~-

US: \~-

V5: \~-

WS5: \~-

X5: \~-

Y5: \~-

z25: \~-

A6: [W1l] '1E41-F@59
B6: 1.75

Cé6: 10

D6: 25

E6: 31.42

F6: 7.601

G6: 7.601

H6: [wW2] '|

16: (2*D6)/$D$28

J6: (2*E6)/S$SD$28

K6: +85C6%*0.5

L6: +8C6*0.5+16

M6: +SC6*0.5

N6: +SC6*0.5+J6

06: (+K6*100)/$C6

P6: (+L6*100)/$C6

Q6: (+M6*100)/SC6

R6: (+N6*100)/$C6

§6: +06*0.8

T6: +P6*0.8

U6: +Q6%*0.8

Vé6: +R6*0.8

WE: (+F6*(T6-586))/100
X6: (+G6*(Vé6-U6))/100
Y6: (W6*SDS27*$D$28)/(144%32.2)
26: (X6*SD$27*$D$28)/(144%32.2)
AA6: +Y6+426
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) - 1
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IES1-PO87 ACIC STRAM [NBOARD [SOL VALVE ==z
IES1-PO88 RCIC STRAN OUTBOARD [8OL VLV i
LES1-POLE  PUMP SUCT FRN COND STG THK
®IR31-PE12 RCIC PUNP OUTBOARD DISCH VLV j
IES1-PE1) RCIC PUMP INBOARD DISCH VLV 1
LES1-PE19 TEST BYPASS TO COND TG TANK
®iRS1-FE21 TRST SYPASS TO COND STG TANK
LESL-PE29 RCIC PWP SUCT VLV PRM SUP POOL
IRS1-PE3L  BCIC PMP SUCT VLV FRM SUP POOL
IRS1-P94S TURBINE STRAN SUPPLY VALVE
LRS1-P946 COOLING WATRER SUPPLY VALVE
IRS1-P184 GATE VALVE 1.5 IN MO
LES1-P18S GATE VALVE 2 IN WO
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Southern Company Services Ry

Calculation Number

SNH-86-016
Discipline
Objective SDS Number
S
Subject/Title

Unit 1 RCIC Motor QOperated Valve Differential Pressure Calculation

Design Engineer's Signature C R ; g; ) Dm9 4.8t Last P}g} Number
Contents

TOPIES NTRODUCT 1O i G e TR aal?
Summery of Conclusions 3 DERIVATION OF VALUES 9
Criteria and Assumptions 2

Listed References 5

Body of Calculations q

(Computer Prirtout) L| q

Record of Revisions

Rev. No. Description R s o
0™ 0ate |28 Tate |7 Date
0 | APPROVED St AV 2
Notes
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Design Calculations

Southern Company Services A

Project
E.1. Hatch Nuclear Plant Unit 1

Prtarcd By C \D

Date

09)19]8b

Subject/Title
Unit 1 RCIC Motor Operated Valve

Revie

27 LBars

c;gdé;;éﬁ;

Differential Pressure Calculation

Calculation Number

SNH-86-016

S(eet/ e 53

INTRODUCTION

The Nuclear Regulatory Commission (NRC) IE Bulletin 85-03 (Motor Ope-

rated Valve Common Mode Failure) requested that owners of light water

reactors develop and implement a program to ensure that torque switch

settings on safety related motor-operated valves on high pressure systems

are selected, set and maintained correctly to accomodate the maximum

differential pressures expected on these valves during both normal and ab-

normal events within the design basis.

The objective of this calculation is

to determine the maximum Differential Pressure across each of the affected

Unit 1 RCIC Motor Operated Valves.

00451

Form do. 9-324A




Design Calculations Southern Company Services A

Project Prepared By Date
E.I. Hatch Nuclear Plant Unit 1 9.19.8¢
Subject/Title Reviewed Date /
Unit 1 RCIC Motor Operated Valve /0,5
Differential Pressure Calculation C"cum'soﬁth‘g"é?dlé Shh;, rof 53

1)

1)

2)

3)

4)

5)

6)

CRITERIA

The criteria, assumptions and formulas given in the General Electric
"BWR Owner's Group Report on the Operational Design Basis of Selected
safety-Related Motor-Operated Valves,*” DRF-E£12-00100-75, are assumed to
be correct.

ASSUMPT IONS

PC is assumed to equal PLOC. The terms are defined as follows:
* PLOC is the maximum wet well LOCA pressure.
* PC is the maximum wetwell LOCA pressure which the valve is required

to operate against.

In the PVEL calculation, it is assumed that the time required for a
sound wave to travel to and return from an atmospheric vessel is
infinity. Thus, the related term in the PVEL equation is equal to zero.

In the PVEL calculation, downstream velocities for lines of equal sizes
with differing wall thicknesses are assumed to be equal. The impact

upon the downstream pressure increase is small.

Disc and Port diameters are assumed to be equal. Equal diameters for
disc and port yield higher rate of change therefore higher DV and is

therefore more conservative.

The Formula for calculating area of the gate valve available for flow is
approximated from a known geometric relationship and is off by a small
percentage, however, the overall effect is negligible.

In the PVEL calculation, it is assumed that where a small line tees into
a much larger line ( 1.e. Larger being two times or greater in diameter)

the boundary for the small line ends at the line intersection.

0043)

Form o 9-324A




Design Calculations Southern Company Services A

Project Prepared By Date
E.I1. Hatch Nuclear Plant Unit 1 2:19. 8¢

Subject/Titie

Unit 1 RCIC Motor Operated Valve

Reviewed By 525 ; Z Dato/
Calculation Number Shéet s

Differential Pressure Calculation SNH-86-016 3o 53

The

SUMMARY OF CONCLUSIONS

following page is a summnary table of the results for each RCIC motor

operated valve in the scope of NRC IEB 85-03.

The first column titled "MPL Number® gives the mpl number of the valve.

The second column titled "Valve Description” is the Description of the
Valve given in the Equipment Location Index (ELI).

The third column titled "Valve Function" is the function of the valve as
stated in the General Electric "BWR Owners' Group Report on the
Operational Design Basis of Selected Safety-Related Motor-Operated
Valves."

The fourth column titled "Safety Act" gives the safety action of the
valve.

The fifth column titled "DP Calculation Formula" gives the formula used
to calculate the maximum differential pressure.

The sixth column titled "Maximum DP" gives the safety action for which
the maximum DP was calculated. If the formula is the same for both
opening and closing, then both are listed.

The seventh column titled * MAX DP * is where the maximum differential
pressure occurs, either upstream or downstream.

The eighth column titled "DP (PSID)" is the calculated maximum
Differential Pressure in PSID against which the valve mu<L either open

or close.

The ninth column 1indicates if the valve nas any safety function.

00441

Form Bo. 9-324A
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Design Calculations Southern Company Services A

Prepared By Date

Project

o'gc.l. Hatch Nuclear Plant Unit 1 (2 g V- DR - 9'19-&_.
Subject/Tite Reviewed By Date

Unit | RCIC Motor Operated Valve ///6“4 7-/9-%

Calculation Number Sheet

Differential Pressure Calculation SNH-86-016 s o 53

UNIT 1
RCIC MOV CALCULATIONS
REFERENCES
H-11038 . P & I DIAGRAM DEMINERALIZED WATER

H-16081 o FEEDWATER PIPING REACTOR BLDG.
£1. 130'-0" & ABOVE

5-00090 . KELLOGG ISOMETRIC

5-01467 N KELLOGG ISOMETRIC

5-01469 : KELLOGG ISOMETRIC

5-15290 . GENERAL PLAN - CONTAINMENT

€-11020 . COMPOSITE  DRAWING OF MODEL LC RELIEF VALVE
UNIT NO. 1 TECHNICAL SPECIFICATIONS REV. 08-15-86
A-16237 REV. 12 SETPOINT INDEX

G.E. NEDO 24570 REV.?2

H-16334 REV. 15 RCIC SYSTEM P & ID SHEET 1

H-16335 REV. 11 RCIC SYSTEM P & ID SHEEY 2

SECTION F CRC_HANDBOOK OF CHEMISTRY & PHYSICS
57TH EDITION. CONVERSION FACTORS

SECTION B CRANE "FLOW OF FLUIDS" - TECHNICAL PAPER
No. 410. PIPE DATA & FLOW EQUATIONS

BECHTEL RCIC SYSTEM CALCULATIONS IBM VOL. 1 BINDER 1 0045
DATED 11 /11/71

BWR OWNERS GROUP REPORT ON THE OPERATIONAL DESIGN BASIS OF
SELECTED SAFETY RELATED MOTOR OPERATED VALVES,
DRF-£12-00100-75, AUGUST 1986.

Form o, 9-324A



Design Calculations

Southern Company Services 5y

Project
E.1. Hatch Nuclear Plant Unit 2

Prepared B Date
VCZ-—<4é§7¥1-~——- 219 6t

Subject/Title Reviewed By Date
“Unit 2 RCIC Motor Operated Valve % fjw ?/u/fé
Calculation Number Sheét
Differential Pressure Calculation SNH-86-018 € o 23

17.

8.
19.
20.
21.
22.
23.
24.
25.
26.
27.

28.

29.

30.
3.

0071d

Form do. 9-324A

UNIT 1
RCIC MOV CALCULATIONS
REFERENCES (Cont'd)

TELEPHONE CONFIRMATION 09-05-86 BETWEEN CHRIS SORENSEN OF SCS
AND GORDON PARKS OF BINGHAM PUMP.

S-11551 REV.

5-18627
5-00089
5-01469
5-0145)
5-01452
5-00096
5-0009?

5-15066

REV.
REV.
REV.
REV.
REV.
REV.
REV.

REV.

HNP-2 FSAR

0
C
21
0
0
0
1
0
B

900 b CAST STEEL GATE VALVE - CRANE

2" 1500 1b CS MOTOR OPERATED GLOBE - VELAN
KELLOGG ISOMETRIC

KELLOGG ISOMETRIC

KELLOGG ISOMETRIC

KELLOGG ISOMETRIC

KELLOGG ISOMETRIC

KELLOGG ISOMETRIC

RCIC SYSTEM FLOW DIAGRAM

TABLE 6.2-5 SHEET 2 NOTE 7

Te LEPHONE CONFIRMATION R. KUBISCK OF VELAN VALVE CO. WITH JACK
ROBYN OF SCS ON 9/11/86

BWROG ALTERNATIVE METHOD FOR CALCULATION OF PVEL SEPTEMBER 4,

1986.

A-16360 DATA SHEETS

ENGINLERING FORMULAS 4TH ED. SEGMENT OF CIRCLE AREA EQUATION.




DESIGN CLACULATIONS SOUTHERN COMPANY S
: " \ DATE

PSOH

PEL

PISO

PELM

PRSS

PELD

PMF

PV

DEFINITION OF TERM
VALVE MAXIMUM EXPECTED OPERATING DIFFERENTIAL

PRESSURE

DIFFERENTIAL PKRESSURE DEVELOPED BY SYSTEM MAIN
PUMPS AT ZERO FLOW RATE. (MAXIMUM NORMAL TURBINE
SPEED)

MINIMUM HYDROSTATIC PRESSURE DIFFERENCE BETWEEN
SUCTION AND DISCHARGE DUE TO ELEVATION.
(DISCHARGE ELEVATION IS HIGHER THAN SUCTION)

LOW REACTOR PRESSURE AT WHICH STEAM SUPPLY LINES
AUTOMATICALLY ISOLATE FLOW

MAXIMUM HYDROSTATIC PRESSURE DIFFERENCE BETWEEN
SUCTION AND DISCHARGE SOURCE DUE TO ELEVATION
REACTOR PRESSURE CORRESPONDING TO THE SPRING
SETPOINT OF THE REACTOR SAFETY RELIEF VALVE WITH
THE LOWEST NOMINAL SPRING SETPOINT

HYDROSTATIC PRESSURE DIFFERENCE BETWEEN CST AND
SUPPRESSION POOL ASSUMING THE CST TO BE FULL AND
THE SUPPRESSION POOL WATER LEVEL AT ITS MAXIMUM
ALLOWABLE NORMAL LEVEL

DIFFERENTIAL PRESSURE DEVELOPED BY THE SYSTEM MAIN
PUMPS AT A FLOW RATE EQUAL TO THE REQUIRED MINIMUM
BYPASS FLOW RATE. (MAXIMUM NORMAL TURBINE SPEED)

VELOCITY HEAD IN THE SUPPRESSION POOL SUCTION LINE



BOUTBBRI COMPANY SERVICBS

DESIGN CLACULATIONS i
U 1 Prepared

E.I. HATCH NUCLEAR PLANT :
UNIT 1 RCIC MOTOR OPER VALVE viewed WL T:
DIFFERENTIAL PRESSURE CALC CALC No. SNH- § OF53 .

DEFINITION OF TERMS __ ©9/18/86

TERM DEFINITION OF TERM

o AT THE LOCATION WHERE THE CST LINE CONNECTS TO IT
PRV SYSTEM SUCTION RELIEF VALVE ACTUATION SET PRESSURE
PELS HYDROSTATIC PRESSURE DIFFERENCE BETWEEN THE

MINIMUM SUPPRESSION POOL WATER LEVEL AND THE

LOCATION OF THE RELIEF VALVE ON THE PUMP SUCTION

LINE
PLOC LOCA WETWELL PRESSURE WHEN THE SYSTEM 1S ISOLATED
PLOM HYDROSTATIC PRESSURE UPSTREAM OF THE VALVE DUE

TO MAXIMUM LOCA SUPPRESSION POOL WATER LEVEL

PC MAXIMUM LOCA WETWELL PRESSURE WHEN SYSTEM 1S
REQUIRED TO OPERATE (PC IS CONSERVATIVELY TAKEN
TO EQUAL PLOC)

PELC HYDROSTATIC PRESSURE DIFFERENCE BETWEEN CST AND
LOCATION OF VALVE WHEN THE CST 1S FULL

PSOI RCIC PUMP DISCHARGE PRESSURE AT ZERO FLOW AND A
TURBINE SPEED OF 2000 RPM

PATM NORMAL ATMOSPHERIC PRESSURE

PVEL DIFFERENTIAL PRESSURE ASSOCIATED WITH VALVE
CLOSURE DUE TO FLUID VELOCITY CHANGES (I.E., WATER

HAMMER TYPE PRESSURE INCREASE) INSIDE THE PIPE



DESIGN CALCULATIONS

E.I. HATCH NUCLEAR PLANT U 1 Prepared By:

"i? 1 ncxc uoiﬁi‘ﬁ?ii VALVE

SOUTHERN COMPANY SBRVICBS

TERM

Tv——- TVATION OF VALUES —— 89/19/86

Rev cvcd

PRESSURE (PSIG) DERIVATION OF VALUE

PSOH

PEL

1276.271

35.612

TELEPHONE CONFIRMATION - C. SORENSEN OF SCS WITH

G. PARKS OF BINGHAM PUMP ON SEPTEMBER 5, 1986.

THE ELEVATION FOR THE INJECTION POINT OF
DISCHARGE 1S GIVEN AS 183' 9 1/2" ON DRAWING
H-16081 REV. 4.

THE CENTERLINE OF THE SUPPRESSION POOL IS
GIVEN AS 103' 6 1/4" AND THE INSIDE DIAMETER
1S GIVEN AS 28' 1" ON DRAWING S-15290 REV. H.
THE INSIDE BOTTOM ELEVATION OF THE
SUPPRESSION POOL 1S THE CENTERLINE

MINUS 1/2 THE DIAMETER:

103' 6 1/4" - (28' 1")/2 = 89' 5 3/4"

THE MINIMUM SUPPRESSION POOL LEVEL IS GIVEN
AS 12' 2" IN THE TECHNICAL SPECIFICATIONS
SECTION 3.7.

THE MINIMUM SUPPRESSION POOL ELEVATION I8
THE BOTTOM ELEVATION PLUS THE MINIMUM LEVEL:
89' 5 3/4" + 12' 2" = 101' 7 3/4"

THE HYDROSTATIC DIFFERENCE 1S THUS:

183' 9 1/2" - 101" 7 3/4" = 82' 1 3/4"

= 985.75" H20

AND HYDROSTATIC PRESSURE 1IS:

T R N T



DESIGN CALCULATIONS B
E.I. HATCH NUCLEAR PLANT U 1 Prepared
UNIT 1 RCIC MOTOR OPER VALVE  Reviewed F 36
DIFFERENTIAL PRESSURE CALC  CALC No. B6-01 6 SHEET /0 OF g3 .

DERIVATIUN OF VALUES #9/19/86

TERM PRESSURE (PSIG) DERIVATION OF VALUE

PEL 985.75" H20 / 27.6807"H20/PSI1G

= 35.612 PSIG

PISO 850 A-16237 UNIT 1 REV 12 INSTRUMENT SETPOINT INDEX
FOR INSTRUMENTS 1B21-NO15 A-~D

PELM 29.416 THE MAXIMUM CST LEVEL IS GIVEN AS 169' 6"
FOR THE SETPOINT OF 1P21-R200 ON DRAWING
H-11038 REV. 15.
THE MINIMUM SUPPRESSION POOL LEVEL WAS
CALCULATED AS 101' 7 3/4" IN THE CALCULATION
FOR PEL ABOVE.
THUS THE HYDROSTATIC DIFFERENCE IS:
169' 6" - 1@01' 7 3/4" = 67' 10 1/4"
= 814.25 "H20
HYDROSTATIC PRESSURE 1IS:
814.25"H20 / 27.6807 "H20/PSIG = 29.416

PRSS 1080 UNIT 1 TECHNICAL SPECIFICATIONS SECTION 2.2
PELD 29.272 THE MAXIMUM CST LEVEL IS GIVEN AS 169' 6"
FOR THE SETPOINT OF 1P21-R200 ON DRAWING

H-11038 REV. 15.



DESIGN CALCULATIONS

THE INSIDE BOTTOM ELEVATION OF THE
SUPPRESSION POOL WAS CALCULATED AS

89' 5 3/4" IN THE CALCULATION FOR PEL.

THE MAXIMUM SUPPRESSION POOL LEVEL IS GIVEN

AS 12' 6" IN THE UNIT 1 TECHNICAL

THE MAXIMUM ELEVATION LEVEL OF THE

89' S 3/4" + 12" 6" = 101’ 1] 3/4°

THUS THE HYDROSTATIC DIFFERENCE IS:

169' 6" - 1@1' 11 3/4" = 67' 6 1/4"

810.25 "H20 / 27.6807 "H20/PSIC = 29.272

TELEPHONE CONFIRMATION - CHRIS SORENSEN OF SCS

WITH G. PARKS OF BINGHAM PUMP ON SEPTEMBER 5,

TERM PRESSURE (PSIC) DERIVATION OF VALUE
PELD
SPECIFICATIONS SECTION 3.7
SUPPRESSION POOL 1IS:
= 810.25 "H20
HYDROSTATIC PRESSURE EQUALS:
PMF 1276.271
1986.
PV 0.134

THE RCIC SYSTEM RATED FLOW IS GIVEN AS 198,930
l1bm/hr IN BECHTEL CALCULATION 1BM VOL 01
BINDER @1 ©#045. THE SIZE OF THE SUCTION LINE

IS GIVEN AS 6" SCH 40 ON DWG. S-00099 REV. @. THE



DESIGN CALCULATIONS % P
E.1. HATCH NUCLEAR PLANT U 1 Prepared By:
UNIT 1 RCIC MOTOR OPER VALVE _ Reviewed By: :
DIFFERENTIAL PRESSURE CALC CALC No. SNH-86-01 SHEET /2 OF 53 .
DERIVATION OF VALUES #9/19/86

TERM PRESSURE (PSIG) DERIVATION OF VALUE

PV INTERNAL DIAMETER 1S GIVEN IN CRANE AS 6.065".
6.065 INCHES / 12 INCHES/FOOT = @.5054 FEET
THE VELOCITY HEAD IS EQUAL TO:

* [{v}**2] / 2 x gc,FROM (CRANE 410 EQ NO. 2-1)
' WHERE gc 1S THE GRAVITATIONAL CONSTANT

' gc = 32.2 ft/(sec**2)

' and V = Q/A, FROM (CRANE 410 EQ NO. 3-2)
PI = 3.1416
V= (198,930 1bm/hr) x (0.01613 ft**3/1bm) /
. [PI x ({@©.5054**2}/4)] x 360€

''= 4.46 ft/sec
VELOCITY HEAD 1IS:

* [4.46**2] / 2 x 32.2 = §.309 £t H20
VELOCITY HEAD PRESSURE 1S:

' ©9.309 FT H20 x ©.432781 PSIG/FT H20

' = @0.134 PSIG

PRV 100 DWG C-11020 REV. 1 VALVE COMPOSITE DRAWING FOR
E51-F@018 GIVES THE RELIEF SETTING OF 100 PSIG

PELS 4.633 THE MINIMUM SUPPRESSION POOL ELEVATION WAS
DETERMINED TO BE 101' 7 3/4" IN THE

CALCULATION FOR PEL.



DESIGN CALCULATIONS SOUTHERN COMPANY SBRVICBS

E.I HATCH NUCLEAR PLANT b Ptepared
ONIT I RCIC MOTOR OPER VALVE  Reviewed

TERM PRESSURE (PSIG) DERIVATION OF VALUE

PELS THE ELEVATION FOR THE SUCTION RELIEF VALVE
1E51-F@17 IS GIVEN AS 90'~11 1/2" ON DRAWING
S-01467 REV. 5.
THUS THE HYDROSTATIC DIFFERENCE IS:
101' 7 3/4" - 99' -11 1/2 " = 10 -8' 1/4"
= 128.25 "H20
HYDROSTATIC PRESSURE 1S:

128.25 "H20 / 27.6887 "H20/PSIG = 4.633

PLOC 30.5 NEDO-24570-2 FIG Hl 4.1.2-1 PG 12

PLOM1 5.6 THE ACCIDENT SUPPRESSION POOI. LEVEL IS GIVEN
AS 102' 7 1/2" ON DRAWING S-15290 REV. H.
THE ELEVATION FOR THE SUPPRESSION POOL
ISOLATION VALVES 1E51-F029 AND F@31 ARE GIVEN
AS 89' 8 7/8" ON DRAWING S-00290 REV. 0.
THUS THE HYDROSTATIC DIFFERENCE 1S:
182' 7 1/2" - 89' 8 7/8" = 12' 10 5/8"
= 154.625 "H20
THE HYDROSTATIC PRESSURE 1IS:
154.625 "H20 / 27.6087 "H20/PSI1G = 5.60

PLOM2 6.449 THE ACCIDENT SUPPRESSION POOL LEVEL IS GIVEN



DESIGN CALCULATIONS

SOUTHERN COMPANY SERVICE

E.1. HATCH NUCLEAR PLANT U 1  Prepared By: Q DATE 09/19 /8¢€
UNIT 1 RCIC MOTOR OPER VALVE Reviewed By: DATE 09/z0/86
DIFFERENTIAL PRESSURE CALC CALC No. SNH-86-816 SHEET /4 OF S3 .

DERIVATION OF VALUES

AS 102' 7 1/2" ON DRAWING S-15299 REV. H.
THE ELEVATION FOR THE TURBINE ACCESSORIES

VALVE 1E51-F@46 1S GIVEN AS 87' 9" ON

THUS THE HYDROSTATIC DIFFERENCE IS:

. 02" T /3" » B0 9" w 28" 29 D

178.5 "H20 / 27.6887 "H20/PSIG = 6.449

TERM PRESSURE (PSIG) DERIVATION OF VALUE
PLOM2
DRAWING S-01469 REV. 0.
. = 178.5" H20
THE HYDROSTATIC PRESSURE 1S:
PC 30.5 PC=PLOC
PELC 35.44

THE MAXIMUM CST LEVEL 1S GIVEN AS 169' 6"

PER SETPOINT FOR 1P21-R20@ ON DRAWING H-11038
REV. 15.

THE ELEVATION FOR THE RCIC TURBINE
ACCESSORIES COOLING WATER VALVE 1E51-F046 1S
GIVEN AS 87' 9" ON DRAWING S-01469 REV. 0.
THUS THE HYDROSTATIC DIFFERENCE IS:

169' 6" - 87' 9" = 81"' 9"

= 981 "H20

THE HYDROSTATIC PRESSURE 1IS:



PESIGN CALCULATIONS SOUTHERN COMPANY SERVICES

E.1. HATCH NUCLEAR PLANT U 1  Prepared By: DATE 09//9/86

UNIT 1 RCIC MOTOR OPER VALVE Reviewed By: DATE 09/20/86

DIFFERENTIAL PRESSURE CALC CALC No. SNH-86-016 SHEET /% OF 83 .
DERIVATION OF VALUES 09/20/86

TERM PRESSURE (PSIG) DERIVATION OF VALUE

PELC 981 "H20 / 27.6807 "H20/PSIG = 25.4480

PSOI 252.739 TELEPHONE CONFIRMATION -C.SORENSEN OF SCS AND
G. PARKS OF BINGHAM PUMP ON SEPTEMBER 5, 1986.
HEAD AT 200@ RPM AND ZERO FLOW = 583 ft = 6996 in

6996 "H20/27.6807 "H20/PSIG = 252.739 PSIG

PATM % NORMAL ATMOSPHERIC PRESSURE = 14.696 PSIA.
PSIG = PSIA - 14.696 = 0

PVEL1 @ KELLOGG ISOMETRIC DRAWINGS S-00096 REV. @,
S-00092 REV. @, AND S-00090 REV. @ SHOW THAT
THE UPSTREAM PIPING IS CONNECTED TO
THE CONDENSATE STORAGE TANK.
IT IS ASSUMED THAT ANY WATER HAMMER EFFECTS
IN THE UPSTREAM PIPING WOULD BE DISSIPATED WITHIN
THE CST VOLUME, AND PRODUCE NO RESULTANT
PRESSURE RISE UPON THE VALVE.
THE REFERENCED DRAWINGS ALSO SHOW THAT THE
DOWNSTREAM PIPING IS INTERCONNECTED WITH THE
SUPPRESSION POOL SUCTION LINE. IT IS ASSUMED
THAT THE RCIC PUMP IS OPERATING TO DRAW
A SUCTION FROM THE SUPPRESSION POOL WHEN E51-F010

BEGINS TO CLOSE. THEREFORE, NO DOWNSTREAM FLUID



DESIGN CALCULATIONS SOUTHERN COMPANY SERVICES

E.1. HATCH NUCLEAR PLANT U 1  Prepared By: DATE 09/21/86

UNIT 1 RCIC MOTOR OPER VALVE Reviewed By: DATE e’97z,,L7'é‘. 6

DIFFERENTIAL PRESSURE CALC CALC No. SNH-86-016 SHEET 44 OF &3 .
DERIVATION OF VALUES 09/21/66

TERM PRESSURE (PSIG) DERIVATION OF VALUE

PVEL1 DECELERATION WILL RESULT. IT MAY BE
CONCLUDED THAT NO INCREASE IN PRESSURE
BECAUSE OF WATER HAMMER WILL RESULT.
CONSIDERING THE ABOVE FACTS, VALVE 1E51-F010
CAN BE CONSIDERED TO HAVE NO WATER HAMMER

PRESSURE INCREASE. THEREFORE PVEL1l = 0.

PVEL2 3.194 SYSTEM VELOCITY FOR 1E51-F@13
FLOW RATE = 400 GPM FROM S-15066 REV. B

. RCIC FLOW DIAGRAM

AREA OF 4" SCH 80 PIPE = 11.50 IN SQ

AREA OF 4" SCH 120 PIPE = 10.31 IN SQ

. CRANE 410

VELOCITY UPSTREAM = [400 GPM X ©.321]/11.50 IN SQ

' =11.17 FT/SEC
VELOCITY DOWNSTRM = [400 GPM X ©.321]/10.31 IN SQ
. =12.45 FT/SEC
CLOSURE TIME
. TC = 15 SEC FROM DATA SHEET A-16360
; VALVE THROAT DIAMETER
VALVE DIAMETER = 3 5/16"
. 90Q0 L CAST STEEL GATE VALVE S-11551 REV. D

LENGTH UPSTREAM (LU) AND DOWNSTREAM (LD)



DESIGN CALCULATIONS _ SOUTHERN COMPANY SERVICES

E.1. HATCH NUCLEAR PLANT U 1 _ Prepared By: DATE 09/2.1/86

UNIT 1 RCIC MOTOR OPER VALVE Reviewed By: DATE 6'972 / /86

DIFFERENTIAL PRESSURE CALC _ CALC No. SNH-86- SHEET /7 OFS§3 .
DERIVATION OF VALUES 29/21/86

TERM PRESSURE (PSIG) DERIVATION OF VALUE

PVEL2 . LU = 102.44 FT
. KELLOGG ISOMETRIC DWE S-00089 REV. @.
. LD = 16.6 FT
. KELLOGG ISOMETRIC DWG S-9@089 REV. @.
PVEL2=3.194 FROM COMPUTER PRINTOUT
PVEL3 1.4362 SYSTEM VELOCITY FOR 1E51-F019
FLOW RATE = 50 GPM FROM S-15066 REV. B
RCIC SYSTEM FLOW DIAGRAM
AREA OF 2" SCH 80 PIPE = 2.952 IN**2
CRANE 41¢@

VELOCITY [50 GPM X ©.321]/2.953 IN**2

]

. 5.435 FPT/SEC

CLOSURE TIME

. TC = 10 SEC FROM A-16368 SHT 1

. PER STD STROKE TIME FROM HNP-2

. FSAR TABLE 6.2-5 SHT 2 NOTE 7

VALVE THROAT DIAMETER

. VALVE DIAMETER = 1 3/4"

. 150@%# CS MOTOR OPERATED GLOBE VALVE
S-18627 REV. C.

LENGTH UPSTREAM (LU) AND DOWNSTREAM (LD)

LU = 53.3487 FT



DESIGN CALCULATIONS ~_ SOUTHERN COMPANY SERVICES

E.1. HATCH NUCLEAR PLANT U 1 Prepared By: DATE 09/2)/86

UNIT 1 RCIC MOTOR OPER VALVE Reviewed By: ;ﬁng DATE 09/z, /86

DIFFERENTIAL PRESSURE CALC ___ CALC No. SNH-86-016 SHEET /g OFS3 .
DERIVATION OF VALUES 09/21/86

TERM  PRESSURE (PSIG) DERIVATION OF VALUE
PVEL3 . KELLOGG ISOMETRIC DWG S-@@089 REV. 0.

. KELLOGG ISOMETRIC DWG S-£1451 REV @.

. KELLOGG ISOMETRIC DRAWING S-01452 REV 0

LD = 70.1889 FT
KELLOGG ISOMETRIC DWG S-@1451 REV 0.
. KELLOGG ISOMETRIC DRAWING §S-01452 REV 0.
PVEL3 = 1.4362 FROM COMPUTER PRINTOUT
PVEL4 0.116 SYSTEM VELOCITY FOR 1E51-F046

. FLOW RATE = 16 GPM FROM S-15066 REV. 13
RCIC SYSTEM FLOW DIAGRAM
AREA OF 2" SCH 80 PIPE = 2.953 IN**2
CRANE 41¢
VELOCITY = [16GPM X ©.321]/2.953 IN**2
. = 1.739 FT/SEC
CLOSURE TIME
. TC = 10 SEC FROM A-16368 SHT 1
. PER STD STROKE TIME HNP-2
. FSAR TABLE 6.2-5 SHT2 NOTE 7
VALVE THROAT DIAMETER
VALVE DIAMETER = 1 3/4"
1560# CS MOTOR OPERATED GLOBE VALVE
FROM S-18627 REV. C

LENGTH UPSTREAM (LU) AND DOWNSTREAM (LD)



DESIGN CALCULATIONS Fo SOUTHERN COMPANY SBRVICES
E 1. HATCH NUCLEAR PLANT U 1 Prepared By : .

UNIT 1 RCIC MOTOR OPER VALVE Revieved
DIFFERENTIAL PRESSURE CALC CALC No.

DERIVATION OF VALUES ~99/19/86

SHEET /9 OF 53

TERM PRESSURE (PSIG) DERIVATION OF VALUE

PVEL4 . LU

T

. KELLOGG ISOMETRIC DWG S-P£1469 REV @.
. LD = 24.218 FT

KELLOGG ISOMETRIC DWG S-01469 REV @.

PVEL4 = ©0.116136 FROM COMPUTER PRINTOUT



Design Calculations Southern Company Services A

Project Prepared By Date
°E.1. Hatch Nuclear Plant Unit 1 e R 9.19-€C
Subject/Title Reviewed By + Date y
Unit 1 RCIC Motor Operated Valve 14#2%; ;;27§¢figf' 395(/ch
Calculati r 7.
Differential Pressure Calculation N msoﬁﬂh:usns‘?ols S“,: 5ot B3

RELATIONSHIP OF THE GATE VALVE FLOW AREA TO THE
PERCENTAGE OPENING OF A TYPICAL GATE VALVE

It is assumed that the diameter of the gate is equal to the port diameter of
the valve since the difference in diameters is insignificantly small.

THE FLOW AREA OF THE VALVE MAY BE DETERMINED BY SUBTRACTING THE AREA OF
THE GATE OCCLUDING THE TOTAL PORT AREA.

A = Ar
AGate— o -

AFlow = APort - AGate

CIRCULAR SEGMENT CALCULATION

ASEG = h/6s (3h2 + 4s?)

WITH h = RISE = RADIUS
AND s = CHORD = DIAMETER

THE AREA OF THE PORT IS EQUAL TO TWICE ASEG

APORT = 2ASEG = R/6D (3R**2 + 4D**2)



Design Calculations | Southern Company Services A

Project Prepared By Date
°E.1. Hatch Nuclear Plant Unit 1 LI SRR 9.19. 86
Subject/Title Reviewed By// | - y Date e
Unit 1 RCIC Motor Operated Valve 4/%/4,/}{4 Y2/
g X Caiculation Number Shéet
Differential Pressure Calculation SNH-86-016 2/ ot D3

THE OCCLUDING AREA OF THE GATE IS FOUND BY USING THE AREA OF A CIRCULAR
SEGMENT CALCULATION.

¥ -
‘.,/:;ﬁ,. / ASEG = h/bs (3h2 + 452)

ttz}: r=h/2 + s2/8h

TRANSFORMING THE LATER EQUATION
s = ( 8h (r-(h/2)))172

WHICH COMBINED WITH THE ASEG CALCULATION MAY BE READILY SOLVED.

THE AREA OCCLUDED IS EQUAL TO TWICE ASEG.

AGATE = 2 ASEG.

THUS THE AREA OF FLOW THROUGH THE VALVE IS CALCULATED AS:

AFlow = APORT - AGATE

Pt o



Design Calculations Southern Company Services A

Project Prepared By Date
E.I. Hatch Nuclear Plant Unit 1 S, .i9 ¢
Subject/Title Reviewed By - & )2 / Date /.
Unit 1 RCIC Motor Operated Valve & //’/_,é /el
Calculation Number Shéet
Differential Pressure Calculation SNH-86-016 22 ot B3

A GRAPHIC PRESENTATION OF THE TYPICAL FLOW AREA VS. PERCENT VALVE OPENING IS
GIVEN AS FOLLOWS.

AREA VS. PERCENT OPEN

100

80 - ﬂ/
80 &

70 - /
0 /

50 - /

40 - /

FLOW AREA, PERCENTAGE

75 100

REFERENCE : ENGINEERING FORMULAS 4th EDITION, PAGE B3




Design Calculations Southern Company Services A

Project Prepared By Date
E.1. Hatch Nuclear Plant Unit 1 @0t/ 949 86
Subject/Title Reviewed By Date
Unit 1 RCIC Motor Operated Valve 4€ F ‘ 9-19-86
L . Calculation Number Sheet
Differential Pressure Calculation SNH-86-016 283 0t 53

NUMERICAL RELATIONSHIP BETWEEN A GRAPHICAL PRCUSENTATION
OF MANUFACTURER'S 2" GLOBE VALVE OPENING
VS. MANUFACTURER'S CV DATA

Given a curve of 0-100 X opening (see attached), It is Desired to
numerically relate the first 60% of opening to CV.

The First 60% of opening is a linear function thus, the curve may be
equated using linear regression of the point-siope form.

y -yl = m(x-x1)
Using the points (0,0) and (50,40)

40-0 = m(50-0)
Solving for m

m = 40/50 = 0.8
The equation of a line is given as:

y = mx
Hence, the equation relating cv with percent opening is:
CY = 0.8 (percentage opening)

FOR ALL OPENINGS LESS THAN 60%.

Reference: THE ENGINEER'S COMPANION 1966 PG. 13.

00481
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Design Calculations Southern Company Services A

Project Prepared B Date
E.I. Hatch Nuclear Plant Unit 1 Q“&b&—- 9.19.8(0
Subject/Title Rcvww‘d By Date
Unit 1 RCIC Motor Ooerated Valve z Y -20-BC
; Calcmatvon Number Sheet e r
Differential Pressure Calculation SNH-86-016 2% ot 53
DETERMINE THE PRESSURE INCREASE DUE TO THE RAPID
DECELERATICN OF FLUID CAUSED BY THE MOVEMENT
OF A PROCESS GATE OR GLOBE VALVE
ASSUMP 1 ICNS
1) Valve openings result in no waterhammer effects. The differential
pressure across a valve during openinyg is decreased by an increase in
fluid velocity. The maximum actuator loading takes place before the
valve lift occurs.
2) Steam valve closure results in only minor or no waterhammer effect.
The compressible nature of the fluid medium coupled with maximum
anticipated velocity changes make the pressure addition insignificant.
3) Area of flow through a gate valve 1s a direct and linear relation to
system velocity.
4) The percentage of valve opening is a direct relation to opening time.
5) 1t is assumed that flcwing pressure does not drop below the fluids

vapor pressure.

The pressure increase due to sudden deceleration of fluid may be
expressed as

PVEL = Pl + P2

Where Pl is the upstream pressure change, and P2 1s the downsiream
pressure change.

The respective valves for P1 and P2 may be calculated as follows:

PPy =1CAMAX
144 g



Design Calculations Southern Company Services A

Pr Prepared B Date
O‘E?I. Hatch Nuclear Plant Unit 1 ;'ggzg.w 2198
Subject/Title Reviewed By A Date
. lﬁit 1 RCIC Motor Operated Valve A ¥ P, # é 9-20-8¢
Calculation Number Sheet
Differential Pressure Calculation SNH-86-016 26 o+ 83

Incremental time is Defined As:

At = t2 - tl = 2L

Wnere the term 2L/C is the time require for a pressure wave to travel
dcwn a pipe's ilcw length und rebound to it's source valve.

Knowing the equation of the curve, the maximum AV for ( ie; greatest
slope) is calculated and entered into the pressure equations.

I'he procedure is once again performed for the down stream side of the
valve and added us follows to prcduce PVEL

PVEL = P1 + P2

Reference: BWROG REPORT APP. B

0082d



Design Calculations : Southern Company Services A

Project Prepared By Date
E.I. Hatch Nuclear Plant Unit 1 C_ /0o 219 8
Subject/Title Reviewed By . Date
Unit 1 RCIC Motor Operated Valve a X 1/“1 9 -20-8¢
Differential Pressure Calculation C"cm"SoﬁHh:uB'g?le Sh;ﬂ? of §3

Where: ﬂpis the fluid density
C is the speed of sound through the fluid
A VMAX is the maximum system fluid differential velocity
144 is a conversion factor

and g is the Gravatational Constant

The fluid AV 1s assumed to be a direct relation to flow area, as shtown
in the gate valve area - percent open curves, and is a direct relation to
Cv, as shown on the gloke valve Cv - percent open curves.

The valve At is a direct relation to A percentage open.

Therefure:

Having plotted a velocity relation against a time relation the region of
highest differential velocity 1s examined

>
™ o
4 o
-~
% / >
@ // "
> >
—
2 @
- €4A
[+9 geend |
- o | |
T
o b l
o |

percent open a percent open



Design Caiculations Southern Company Services A

Project Prepared B D
E.I. Hatch Nuclear Plant Unit 1 ycpfpfw m?-l‘? 8(
Subject/Title Reviewed By Date
Unit 1 RCIC Motor Operated Valve : 7-20-8&
Differential Pressure Calculation a'cu"t??ﬁuriﬁné?dls sz“: of 53

Incremental time is Defined As:

At =52 ~%1w 2L
C

Where the term 2L/C is the time require for a pressure wave to travel
down a pipe's flow length and rebound to it's source valve.

Knowing the equation of the curve, the maximum AV for At ( ie;

greatest slope) is calculated and entered into the pressure equations.

The procedure is once again performed for the down stream side of the
valve and added as follows to produce PVEL

PVEL = P1 + P2

Reference: BWROG REPORT APP. B

0082d



DESIGN CALCULATIONS SOUTHERN COMPANY SERVICES

E.1. HATCH NUCLEAR PLANT U 1&2 Prepared By: DATE 09/21/86
MOTOR OPERATED VALVE Reviewed By: D DATE 7/

DIFFERENTIAL PRESSURE CALC “CALC No. SNH-B6-0le
GATE VALVE PVEL CALCULATION

SHEET 2§ OF .

MPL NUMBER 1E51-F@13
VALVE DIAMETER (INCHES) 3.3125
CLOSING TIME (SECONDS) 15
UPSTREAM PIPE LENGTH (FT) 102.44
DOWNSTREAM PIPE LENGTH (FT) 16.6
UPSTREAM SYSTEM VEL (FT/SEC) $E:17
DOWNSTREAM SYSTEM VEL (FT/SEC) 12.46
delta TIME UPSTREAM (SECONDS) 0.05122
delta TIME DWNSTREAM (SECONDS) 0.0083
TIME UPSTREAM 1 (SECONDS) 14.94878
TIME UPSTREAM 2 (SECONDS) 15

TIME DOWNSTREAM 1 (SECONDS) 14.9917
TIME DOWNSTREAM 2 (SECONDS) 15

RISE UPSTREAM 1 1.6505945
RISE UPSTREAM 2 1.65625
RISE DOWNSTREAM 1 1.6553335
RISE DOWNSTREAM 2 1.65625
CHORD UPSTREAM 1 3.3124807
CHORD UPSTREAM 2 3.3125
CHORD DOWNSTREAM 1 3.3124995
CHORD DOWNSTREAM 2 3.3125
MAX AREA (IN SQ) 8.6866862
AREA FLOW UPSTREAM 1 0.0390158
AREA FLOW UPSTREAM 2 0

AREA FLOW DOWNSTREAM 1 0.0063242
AREA FLOW DOWNSTREAM 2 %}

a/Aul 0.0045273
a/Au2 (%)

a/Adl 0.0007338
a/Ad2 (%}
VELOCITY UPSTREAM 1 (FT/SEC) 0.0505699
VELOCITY UPSTREAM 2 (FT/SEC) %)
VELOCITY DOWNSTREAM 1 (FT/SEC) 0.0091437
VELOCITY DOWNSTREAM 2 (FT/SEC) %}

delta VEL UPSTREAM (FT/SEC) 0.0505699
delta VEL DOWNSTREAM (FT/SEC) 2.0091437
Pvu UPSTREAM PRESSURE (PSIG) 2.7045639
Pvd DOWNSTREAM PRESSURE (PSIG) 0.4890182

Pvel (PSIG) 3.1935821




D~€IGN CALCULATIONS

OUTHERN COMPANY SERVICES

oy

E.1I. HATCH NUCLEAR PLANT U 1&2

MOTOR OPERATED VALVE

DIFFERENTIAL PRESSURE CALC

Prepared By: DATE 09/ /86
Reviewed By: /-~ DATE ©9/2/ /86
CALC No. SNH-860-01l, SHEET g0 OF:}.

TWO INCH GLOBE VALVE PVEL CALCULATIONS

MPL NUMBER

VALVE DIAMETER (INCHES)
CLOSING TIME (SZCONDS)
UPSTREAM PIPE LENGTH (FT)
DOWNSTREAM PIPE LENGTH (FT)
UPSTREAM SYSTEM VEL (FT/SEC)
DOWNSTREAM SYSTEM VEL (FT/SEC)

delta TIME UPSTREAM (SECONDS)
delta TIME DWNSTREAM (SECONDS)

TIME UPSTREAM 1 (SECONDS)
TIME UPSTREAM 2 (SECONDS)
TIME DOWNSTREAM 1 (SECONDS)
TIME DOWNSTREAM 2 (SECONDS)
OPEN UPSTREAM 1

OPEN UPSTREAM 2

OPEN DOWNSTREAM 1

OPEN DOWNSTREAM 2

CV UPSTREAM 1

CV UPSTREAM 2

CV DOWNSTREAM 1

CV DOWNSTREAM 2

delta VEL UPSTREAM (FT/SEC)
delta VEL DOWNSTREAM (FT/SEC)
Pvu UPSTREAM (PS1G)

Pvd DOWNSTREAM (PSIG)

o] 00| 00| 0| 0| 0| 0| e

1E51-F019
1.75
10
53.349
70.1889
5.435
5.435

0.0266745
0.0350944
5
5.0266745
5
5.0350944
50
£0.266745
50
50.350944
40
40.213396
40
40.280756
0.90115981
0.0152591
0.6202848
0.816081

Pvel (PSIG) 1.4363658




DESIGN CALCULATIONS

E.I. HATCH NUCLEAR PLANT U 1&2

SOUTHERN COMPANY SERVICES
)

Prepared By:

MOTOR OPERATED VALVE

Reviewed By: 9/2/)/86

DIFFERENTIAL PRESSURE CALC

CALC No. SNH-86-¢ SHEET s/ OF53 .

" TWO INCH GLOBE VALVE PVEL CALCULATIONS

MPL NUMBER
VALVE DIAMETER (INCHES)
CLOSING TIME (SECONDS)
UPSTREAM PIPE LENGTH (FT)
DOWNSTREAM PIPE LENGTH (FT)
UPSTREAM SYSTEM VEL (FT/SEC)
DOWNSTREAM SYSTEM VEL (FT/SEC)

delta TIME UPSTREAM (SECONDS)
delta TIME DWNSTREAM (SECONDS)
TIME UPSTREAM 1 (SECONDS)
TIME UPSTREAM 2 (SECONDS)
TIME DOWNSTREAM 1 (SECONDS)
TIME DOWNSTREAM 2 (SECONDS)

% OPEN UPSTREAM 1 %
% OPEN UPSTREAM 2

% OPEN DOWNSTREAM 1

% OPEN DOWNSTREAM 2

$§ CV UPSTREAM 1

% CV UPSTREAM 2

% CV DOWNSTREAM 1

¥ CV DOWNSTREAM 2

delta VEL UPSTREAM (FT/SEC)
delta VEL DOWNSTREAM (FT/SEC)
Pvu UPSTREAM (PSIG)

Pvd DOWNSTREAM (PSI1G)

Pvel (PSIG)

1E51~-F046
1.75
10
-
24.218
1.739
1.739

0.0035
0.01210°
5
5.0035
9
5.012109
50
50.035
50
50.12109
40
40.028
40
42.096872
0.0004869
0.0016846
0.0260413
0.0900955

P.1161368



DESIGN CALCULATIONS SOUTHERN COMPANY SERVICES

E.1. HATCH NUCLEAR PLANT U 1 Prepared By: DATE ©09/i9 /86
UNIT 1 RCIC MOTOR OPER VALVE  Reviewed By: DATE ©9/20 /86
DIFFERENTIAL PRESSURE CALC CALC No. SNH-86- SHEET 7. OFSS .

DIFFERENTIAL PRESSURE CALCULATION

MPI, NUMBER 1E51-F007

VALVE DESCRIPTION RCIC STEAM INBOARD ISOL VALVE
VALVE FUNCTION RCIC STEAM LINE ISOLATION VALVE
SAFETY FUNCTION (YES/NO) YES

DP CALCULATION FORMULA DP=PRSS

MAX DP UPSTREAM/DOWNSTREAM UPSTREAM

SAFETY ON OPEN/CLOSE CLOSE

MAXIMUM DP ON OPEN/CLOSE CLOSE

VALUES USED: (PSIG)
PRSS = 1080

DP (PSID) 1080



DESIGN CALCULATIONS SOUTHERN COMPANY SERVICES

E.1. HATCH NUCLEAR PLANT U 1 Prepared By: & LDATE @09 86

UNIT 1 RCIC MOTOR OPER VALVE Reviewed By: DATE 89/2p /86

DIFFERENTIAL PRESSURE CALC CALC No. SNH-86-816 SHEET 73 OFSS .
DIFFERENTIAL PRESSURE CALCULATION #9/18/86

MPL NUMBER 1E51-F0@8

VALVE DESCRIPTION RCIC STEAM OUTBOARD I1SOL VLV

VALVE FUNCTION RCIC STEAM LINE ISOLATION VALVE

SAFETY FUNCTION (YES/NO) YES

DP CALCULATION FORMULA DP=PRSS

MAX DP UPSTREAM/DOWNSTREAM UPSTREAM

SAFETY ON OPEN/CLOSE CLOSE

MAXIMUM DP ON OPEN/CLOSE CLOSE

VALUES USED: (PSIG)
PRSS = 1080

DP (PSID) 1080



DESIGN CALCULATIONS SOUTHERN COMPANY SERVICES

E.I. HATCH NUCLEAR PLANT U 1 Prepared By: C s DATE 09//9 /86

UNIT 1 RCIC MOTOR OPER VALVE Reviewed E :

DIFFERENTIAL PRESSURE CALC CALC No. B6-016 SHEET 74 OF §3 .
DIFFERENTIAL PRESSURE CALCULATION B§7I§7§3"‘“‘Jt“"‘"“

MPL NUMBER 1E51-F@10@

VALVE DESCRIPTION PUMP SUCT FRM COND STG TNK

VALVE FUNCTION RCIC CST SUCTION ISOLATION VALVE

SAFETY FUNCTION (YES/NO) YES

DP CALCULATION FORMULA DP=PELD+PV+PVEL1

MAX DP UPSTREAM/DOWNSTREAM UPSTREAM

SAFETY ON OPEN/CLOSE CLOSE
MAXIMUM DP ON OPEN/CLOSE CLOSE
VALUES USED: (PSIG)

PELD = 29.272

PV = 0.134

PVEL1 = 0

DP (PSID) 29.406



DESIGN CALCULATIONS

. SOUTHERN COMPANY SERVICES

E.I1. HATCH NUCLEAR PLANT U 1 Prepared By: DATE 6

UNIT 1 RCIC MOTOR OPER VALVE  Reviewed E / " DATE 20/86

DIFFERENTIAL PRESSURE CALC CALC No. SNH-86- SHEET j4 OFS3 .
DIFFERENTIAL PRESSURE CALCULATION 99/18/86

MPL NUMBER 1E51-F@12

VALVE DESCRIPTION

VALVE FUNCTION

SAFETY FUNCTION (YES/NO)

DP CALCULATION FORMULA

MAX DP UPSTREAM/DOWNSTREAM

SAFETY ON OPEN/CLOSE

MAXIMUM DP ON OPEN/CLOSE

VALUES USED: (PSIG)

DP (PSID)

RCIC PUMP OUTBOARD DISCH VLV

RCIC INJECTION VALVE TEST VALVE
NO

NO SAFETY ACTION

N/A

NONE

N/A

N/A



DESIGN CALCULATIONS SOUTHERN COMPANY SERVICES

E.1. HATCH NUCLEAR PLANT U 1 Prepared By: ~_DATE #9/,9 /86

UNIT 1 RCIC MOTOR OPER VALVE  Reviewed By: /7. DATE 05/z0 /86

DIFFERENTIAL PRESSURE CALC CALC No. SNH-86- SHEET 74 OFS3 .
DIFFERENTIAL PRESSURE CALCULATION P9/18/86

MPL NUMBER 1E51-F@13

VALVE DESCRIPTION RCIC PUMP INBOARD DISCH VLV

VALVE FUNCTION RCIC INJECTION VALVE

SAFETY FUNCTION (YES/NO) YES

DP CALCULATION FORMULA DP=PRSS+PEL (b)

MAX DP UPSTREAM/DOWNSTREAM DOWNSTREAM

SAFETY ON OPEN/CLOSE OPEN/CLOSE
MAXIMUM DP ON OPEN/CLOSE OPEN/CLOSE
VALUES USED: (PSIG)

PRSS = 1080

PEL = 35.612

DP (PSID) 1115.612



DESIGN CALCULATIONS SOUTHERN COMPANY SERVICES

E.I. HATCH NUCLEAR PLANT U 1  Prepared By: DATE 6

UNIT 1 RCIC MOTOR OPER VALVE  Reviewed By: DATE 09/z0/86

DIFFERENTIAL PRESSURE CALC CALC No. SNH-86-916 SHEET J7 OF853 .
DIFFERENTIAL PRESSURE CALCULATION 99/18/86

MPL NUMBER 1E51-F019

VALVE DESCRIPTION TEST BYPASS TO COND STG TANK

VALVE FUNCTION RCIC MINIMUM FLOW BYPASS ISOL VALVE

SAFETY FUNCTION (YES/NO) YES

DP CALCULATION FORMULA DP=PSOH+PELM

MAX DP UPSTREAM/DOWNSTREAM UPSTREAM

SAFETY ON OPEN/CLOSE OPEN/CLOSE
MAXIMUM DP ON OPEN/CLOSE OPEN
VALUES USED: (PSIG)

PSOH = 1276.271

PELM = 29.416

DP (PSID) 1305.687



DESIGN CALCULATIONS

SOUTHERN COMPANY SERVICES

E.1. HATCH NUCLEAR PLANT U 1 Prepared By: DATE 09/2.( /86

UNIT 1 RCIC MOTOR OPER VALVE  Reviewed By: Z/ DATE 09/2//86

DIFFERENTIAL PRESSURE CALC CALC No. SNH-86-816 SEEET J§ OF&?X .
DIFFERENTIAL PRESSURE CALCULATION 99/21/86

MPL NUMBER 1E51-F@19

VALVE DESCRIPTION

VALVE FUNCTION

TEST BYPASS TO COND STG TANK

RCIC MINIMUM FLOW BYPASS ISOL VALVE

SAFETY FUNCTION (YES/NO) YES

DP CALCULATION FORMULA DP=PMF+PELM+PVEL3

MAX DP UPSTREAM/DOWNSTREAM UPSTREAM

SAFETY ON OPEN/CLOSE OPEN/CLOSE
MAXIMUM DP CN OPEN/CLOSE CLOSE
VALUES USED: (PSIG)

PMF = 1276.271

PELM = 29.416

PVEL3 = 1.4362
DP (PSID) 1307.1232



DESIGN CALCULATIONS SOUTHERN COMPANY SERVICES

E.1. HATCH NUCLEAR PLANT U 1 Prepared By: ( DATE ©9/19 /86
UNIT 1 RCIC MOTOR OPER VALVE Reviewed By: DATE 0/86
SNH-86-

DIFFERENTIAL PRESSURE CALC CALC No. ¢ SHEET js OFS3 .
DIFFERENTIAL PRESSURE CALCULATION @9/18/86

MPL NUMBER 1E51-F@22

VALVE DESCRIPTION TEST BYPASS TO COND STG TANK

VALVE FUNCTION RCIC CST TEST RETURN VALVE

SAFETY FUNCTION (YES/NO) NO

DP_CALCULATION FORMULA NO SAFETY ACTION

MAX DP UPSTREAM/DOWNSTREAM N/A

SAFETY ON OPEN/CLOSE NONE

MAXIMUM DP ON OPEN/CLOSE N/A

VALUES USED: (PSIC)

DP (PSID) N/A



DESIGN CALCULATIONS _ SOUTHERN COMPANY SERVICES

E.1. HATCH NUCLEAR PLANT U 1 Prepared Byz ~DATE 86
UNIT 1 RCIC MOTOR OPER VALVE _ Reviewed DATE 09/25/86
DIFFERENTIAL PRESSURE CALC CALC No. sun- SHEET 9, OF

DIFFERENTIAL PRESSURE CALCULATIOB

MPL NUMBER 1E51~F@29
VALVE DESCRIPTION RCIC PMP SUCT VLV FRM SUP POOL
VALVE FUNCTION RCIC SUPP POOL SUCTION ISOL VALVE
SAFETY FUNCTION (YES/NO) YES

DP CALCULATION FORMULA DP=PLOC+PLOM1 (c)

MAX DP JPSTREAM/DOWNSTREAM UPSTREAM

SAFETY ON OPEN/CLOSE OPEN/CLOSE
MAXIMUM DP ON OPEN/CLOSE CLOSE
VALUES USED: (PSIG)

PLOC = 30.5

PLOM1 = 5.6

DP (PSID) 36.1



DESIGN CALCULATIONS . SOUTHERN COMPANY SERVICES
E.T. HATCH NUCLEAR PLANT U 1 Prepared By: C _J/®u DATE
UNIT 1 RCIC MOTOR OPER VALVE Reviewed By: &/ 7. Aa. DATE z0 /86

DIFFEREN “AL PRESSURE CALC _ CALC No. SNH-86-8 SHEET ¢, OFS3 .
DIFFERENTIAL PRESSURE CALCULATION #9/18/86

MPL NUMBER 1E51-F@29

VALVE DESCRIPTION RCIC PMP SUCT VLV FRM SUP POOL
VALVE FUNCTION RCIC SUPP POOL SUCTION ISOL VALVE
SAFETY FUNCTION (YES/NO) YES

DP CALCULATION FORMULA DP=PRV-PELS

MAX DP UPSTREAM/DOWNSTREAM DOWNSTREAM

SAFETY ON OPEN/CLOSE OPEN/CLOSE
MAXIMUM DP ON OPEN/CLOSE OPEN
VALUES USED: (PSIG)

PRV = 100

PELS < 4.633

DP (PSID) 95.367



DESIGN CALCULATIONS SOUTHERN COMPANY SBRVICES

E.1. HATCH NUCLEAR PLANT U 1__ Prepared Qy: "DATE @ 86

UNIT 1 RCIC MOTOR OPER VALVE _ Reviewed "~ DATE @9 zo

DIFFERENTIAL PRESSURE CALC CALC No. SHH-06~ SHEET 42 OFS3 .
DIFFERENT1Z1, PRESSURE CALCULATION “P9/18/86

MPL NUMBER 1E51-F@31

VALVE DESCRIPTION RCIC PMP SUCT VLV FRM SUP POOL

VALVE FUNCTION RCIC SUPP POOL SUCTION ISOL VALVE

SAFETY FUNCTION (YES/NO) YES

DP CALCULATION FORMULA DP=PRV-PELS

MAX DP UPSTREAM/DOWNSTREAM DOWNSTREAM

SAFETY ON OPEN/CLOSE OPEN/CLOSE
M2AXIMUM DP ON OPEN/CLOSE OPEN
VALUES USED: (PSIG)

PRV = 100

PELS = 4.633

DP (PSID) 95.367



DESIGN CALCULATIONS __ SOUTHERN COMPANY SERVICES

E.1. HATCH NUCLEAR PLANT U 1 Prepared By: C DATE 6

UNIT 1 RCIC MOTOR OPER VALVE Reviewed By: 4/ 7. ~_DATE ©9/z0 /86

DIFFERENTIAL PRESSURE CALC CALC No. SNH-86-016 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>