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Design Inputs

Required pump  flows and CCP NPSH obtained from-the varlous o"mp
curves are as follows: -

Containment Spray Pump - 3200 gpm (SD-12-CTS-100,Rev 0, 6.2%)

Safety Injection Pump - 650 cgpm (SD DCC-NEMH11ll Rev I35,
3.4.2.b.12)

Residual Heat Removal Pump - 4500 gpm (SD-12-RER-100,Rev 0, 8.2}

Centrifugal Charging Pump - 550 gom (SD DCC-NEMH11ll,Rev 15,
3.4.117)

Centrifugal Charging Pump NPSH required - 22 ft abs @ 550 gpm

Calculation NEMPY9S0S01JEW approved 4/11/96 performed for sevsxe
+accident setpoints. Note 100°f water temperature obtained from this
calculation.

Suction piping conflguratlon (length, dia, fittings, etc) obtzin
from the isometric drawings. -

References

Byron Jackson Pump curve T-32913-_
Pacific Dump curve 34554D
Ingersoll-Rand Pump curve N-318
<Pacific Pump cuxve 346171

Containment Spray Pump
Safety. Injection Pump
Residual Heat Removal Pump
Centrifugal Charging Pump -

Isometric Drawings

'2-8I-53 2-SI-6 2-SI-43 2-C8-7¢ 2-Cs-80
2-CS-81

Hydraulic friction loss program HFLCS will be used to determine the
frictional losses thru suction piping. HFLCS is an inhcuse
developed program which was approved foxr use on Feb 28, 1988. .Tais
program was validated and approved in accordance with che-
- requirements of GP 2.6 Software Quality assurance Standard in ~:se
in 1988. .

Description

Purpose:

DBD action item DB-12-ECCS-24 "Centrifugal Charging Pump Availadle.
NPSH Calculation" indicated that an N2SH available calculation Zor
the CCPs could not be found. The action item requested tha: a
calculation be prepared which would determine the NPSH available to
the CCPs during the Injection Phase.

This calculation will determine the NPSH available to the CCPs
based on providing flow to two <trains of safeguards pumps
(containment spray, safety injection, residual heat removal, znd
centrifugal charging).
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Method:

suction piping the isometric drawings ‘were used to obtain: the
piping configuration. The sketch (pg ¢ ) shows the, flow path and
branching flows to the other safeguard pumps. The data obtained
from the isometric drawings was compilied on the attached "pipe
Friction Calculation Data Sheets".  The totals shown on these
sheets is used as input to HFLCS.

HFLCS calculates the segments frictional losses and is basecd on the
Dracy-Weisbach formula
H =

UIL'
<y

g

where: H- frictional lcss in feet
f- friction facctor, dimensionless
L- pipe length in feet .
D- pipe diametexr in feet
V- pipe velocity in feet/sec
g- gravitational constant, 32.174 feet/sec?

The NPSH available is then determined as follows:

NPSHa = HP - HVPA - H

st T Sy

where: NPSH, - net positive suction head available in £t abs
‘a H, - atmospheric pressure in ft
Hypp, - vapor pressure of water
H, - static elevation differxence in feet
Hy - friction losses in feet

Assumptions:

1 - RWST water level is at minimum elevation (bottom of pige) and
is determined as 611.25’ (24" suction pipe center line) - 1’/ Iradius
of 24" pipe) xresults in 610.25'. This is conservative since in
normal ECCS operation the CCPs are transiered to the recirculation
sump/RHR before the RWST level reaches Lo-Lo or elevation 513.0°.

2 - RWST temperature is 100°f for conservatism. Vapor pressure at
100°f 1is .94925 psia or 2.21’ based on multlply-ng D2y the
conversion factor 2.323 ft for 100°f water.

3 - RWST is open to atmosphere
4 - For purposes of this calculation it is assumed that all
safeguards pumps are operating. That is, 2 safety injection, 2

residual heat removal, ,2 containment spray, and 2 centrifugal
charging pumps.

RF elza(%6

9 " In order to obtain the frictional losses associated with the, -
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This results of this calculation indicate that the NPSH availiable

Conciusions:

to the charging pumps exceeds the NPSH required by aporoximszely 7’
absolute (6.97’ East pp and 6.55' West pp) at the CCP flow of 550

gpm.

»

Calcuiztion:

= T ‘
: ! = 1 2 - “ S CTS PPs 7700 ¥2z &Yoo ‘j()

5
¢ 11
sT 2R
. ° Ty G
PPS s e X
CSo ¥ 2 | Ysoeor¥
1300 jom. Fo0o s 3
K of
. j.a
. gececr weee
e S e
Segmencs Flow H, e °e
1 17,800 11,71
2 16,500 .68
3 16,500 .7
4 7,500 .15
5 1,100 1.54
6 550 .21
7 550 .33
8 1,100 3.04
9 1,100 .74
10 550 1.64
11 550 .24
12 550 .56
13 550 1.26 ’
NPSH, = H, - H,, + Hy - Hg

H, = 33.95 ft

Hp, = .95 psia oxr 2.21 £t

H, = 610.25 - 592.5 = 17.75 ft
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The friction loss for each pump 1is determined by adding the
respective line segments to that pump. That is for the east CCPp
. add segments 1 thru 5 and 7 thru 10 and for the west CCP add
segments 1 thru 5 and 7 thrxu 9 and 11 thru 13. .

Hy ECCP = 11.71 + .68 + .7 + .15 + 1.54 + .33 + 3.04 +°.74 + 1.64
= 20.53 ft ‘ '
Hy WCCP = 11.71 + .68 + .7 + .15 + 1.54 + .33 + 3.04 + .74 + .24 +
.56 + 1.26
= 20.95 ft

NPSH, ECCP = 33.96 - 2.21 + 17.75 - 20.53 .
= 28.97 ft abs
NPSH, WCCP = 33.96 - 2.21 + 17.75 - 20.95

= 28.55 ft abs

.NPSH, at 550 gpm is 22 ft

.

Therefore, the NPSH exceeds the NPSH, by 6.97 £t aks and 6 85 ft
abs for the ECCP and Wwcee vesnectlvely
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‘c:\calc\ccpnp

PIPE FRICTION CALC - INPUT FILE IS-c:\calc\ccpqpsh

INPUT DATA FOR THE HFLCS5 SYS. RES.=CALC.

&ISTS OF THE FOLLOWING DATA:
T - TEMPERTURE DEG F

E - PIPE ABSOLUTE ROUGHNESS (FT.)

N - FIRST PIPE SEGMENT NUMBER

N1 - LAST PIPE SEGMENT NUMBER

QDES - DESIGN FLOW THRU PIPE SEGMENT (GPM)

QMIN - MINIMUM FLOW THRU PIPE SEGMENT (GPM)
QMAX - MAXIMUM FLOW THRU PIPE SEGMENT (GPM)

QDELT =~ .FLOW INCREMENT THRU PIPE SEGMENT (GPM)

PIPE SEG NO 4

D - PIPE SEGMENT INTERNAL DIA. (IN.)
L - PIPE SEGMENT LENGTH (FT.)
K - PIPE SEGMENT K FACTORS
L/D - PIPE SEGMENT L/D FACTORS
FOLLOWING IS YOUR INPUT DATA
T E . N N1
100.00 .00015 1 13
QDES QMIN QMAX QDELT D
.00 17000.00 17800.00 '200.00 23.250
00 16000.00 16500.00 500.00 23.250
00 16000.00 16500.00 500.00 23.250
00 7000.00 7500.00 500.00 23.250
00 1000.00 1100.00 100.00 7.981
00 * 500.00 '550.00" 50.00 7.981
00 500.00 550.00 50.00 7.981
00 1000.00 1100.00 100.00 7.981
00 1000.00 1100.00 100.00 7.981
‘00 500.00 550.00 50.00 6.065
: 00 500.00 550.00 50.00 7.981
00 500.00 550.00 50.00 6.065
00 500.00 550.00 50.00 6.065
FOLLOWING IS HFLCS RESULTS
WATER TEMP. (F) = 100..00
DENSITY (LLBM/CUFT) = 62.00
ABS VISCOSITY (LBM/SEC/FT) = ,460533E-03
PIPE ABS ROUGHNESS (FT) = .150000E-03
PIPE SEG NO 1 PIPE DIA(ID-IN) =
FLOW-GPM VEL (FPS) LHD (FT) KHD (FT)
17000.0 12.85 3.54 2.56
17200.0 13.00 +3.63 2.63
17400.0 13.15 3.71 2.69
17600.0 13.30 3.79 2.75
17800.0 13.45 3.88 2.81
PIPE SEG NO 2 PIPE DIA(ID-IN) =
FLOW-GPM VEL (FPS) LHD (FT) KHD (FT)
16000.0 12.09 .09 .00
16500.0 12.47 .09 .00
E SEG NO 3 PIPE DIA(ID-IN) =
‘ﬁow-cpm VEL(FPS) " LHD(FT) KHD (FT)
‘ 000.0 12.09 .11 .00
16500.0 12.47 .12 .00

PIPE DIA(ID-IN) =

123,250
LDHD (FT)

4.59
4.70
4.80
4.91
« 5.02

23.250
LDHD (FT)

.55
.59

23.250
LDHD (FT)

.55
.59

23.250

TOT

10.
10.
1i.
1l.
1l.

TOT

TOT

. L/D
00 148-.00
.00 20.00
.00 20.00
.00 20.00
.44 80.00
.00 53.00 ;
.00 $3.00
.00 235.00
.00 60.00
.00 133.00
.00 52.00
.22 - 20.00
00 113.00

HD (FT) :
70 (
95

20

45

71

HD (FT)
.64
.68

HD (FT)
.66
.70
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. FLOW-GPM
7000.0
7500.0

SEG NO
W-GPM
000.0
1160.0

PIPE SEG NO
FLOW-GPM
500.0
550.0

PIPE SEG NO
FLOW-GPM
500.0
550.0

PIPE SEG NO
FLOW-GPM
1000.0
1100.0

PIPE SEG NO
FLOW-GPM
1000.0
1100.0

PIPE SEG NO
FLOW-GPM
5C60.6C

‘IEPSS0.0
W-E SEG NO
FLOW-GPM

500.0
550.0

PIPE SEG NO
FLOW-GPM
500.0
550.0

PIPE SEG NO
FLOW-GPM

VEL (FPS)
5.29
5.67

5

VEL (FPS)
6.41
7.05

6

VEL (FPS)

3.21
3.53

7

VEL (FPS)
3.21
3.53

8

VEL (FPS)
6.41
7.05°

9

VEL (FPS)
6.41
7.05

10

VEL (FPS)
5.55
6.11

11

VEL (FPS)
3.21
3.53

12

VEL (FPS)
5.55
6.11

13

VEL (FPS)
5.55
6.11

LHD(FT)  KHD(FT)
.02 .00
.02 .00

PIPE DIA(ID-IN) =

LHD (FT) KHD (FT)
.20 .28 .
.24 .34

PIPE DIA(ID-IN) =

LHD (FT) KHD (FT)
.03 .00
.04 .00

PIPE DIA(ID-IN) =

LHD (FT) KHD (FT)
.03 .00
.04 .00

PIPE DIA(ID-IN) =

LHD (FT) KHD (FT)
.19 .00
.23 - .00

PIPE DIA(ID-IN) =

LHD(FT)  KHD(FT)
.02 .00
.02 .00

PIPE DIA(ID-IN) =

LHD (FT) KHD (FT)
.30 .00
.36 .00

PIPE DIA(ID-IN) =

LHD (FT)  KHD(FT)
.06 .00
.08 .00

PIPE DIA(ID-IN) = .

LHD (FT) KHD (FT)
.20 .10
.24 .13

PIPE DIA(ID-IN) =

LHD (FT) KHD (FT)
.15 .00

.18 .00

LDHD (FT)
.11
.13

7.981

LDHD (FT)
.79
.96

7.981

LDHD (FT)
.14
.17

7.981 .

LDHD (FT)
.25
.30

7.981
LDHD (FT)
2.34
2.81

7.981

LDHD (FT)
.60
.72

6.065
LDHD (FT)
1.06
1.28

7.981

LDHD (FT)
.14
.17

6.065

LDHD (FT)
.16
.19

6.065
LDHD (FT)
.90
1.09

TOT
TOT
TOT HD(FT)

TOT

TOT HD(FT)
TOT HD(FT)
47

TOT HD(FT)
1.05
1.26
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PIPE FRICTION CALCULATION SHEET_€_ ofF 22
‘ ‘ DATA SHEETS < A e e
STEM: <L & @ = IN2ST CALCY e~ N UNIT : 2
@E SEGMENTTO& FROM :_£f20+ R2wl7T o ST PP TARG-EEC )
DWG.REF.: ‘- Sz . 53 rso0z 2 - 3T - &
FLUID TEMP (°F): /%% PIPE ABS. ROUGHNESS (FT) : PIPE SEGMENT NUMBER : /
ESIGN FLOW: _s Cunmum FLow : 722 2 Cuasamum rLow: /82w © Criow |NcaEMENT:_/O_°;ﬁ.;
@p|pE|,D,(|N) N sy 23 23 PIPEEL.: &7/~ 3 TOEL: 585 - 4 2
STRAIGHT PIPE LENGTHS FITTINGS _ NUMBER *K OR LD x K = LD
2 ¢ |
b GATE VALVE 13
46 -6
495 GLOBE VALVE 340
. _a BUTTERFLY VALVE 40
e SWING CHECK , 135
, -2 90° STD. ELBOW [ 30
. AT 90° S.R. ELBOW 50
5" 2" 90° L.R.ELBOW 5 ‘ 20 /09
o\ 7% | 45 sto.ELBOW 3 16 ¥
_— 45° S.R. ELBOW 26
0 -3 | 180° CLOSE RETURN 50
STD. TEE RUN 20
STD. TEE BRANCH 60 )
» MITRE BENDS 1.2 (1-cosg)
» LATERALQ OUTLET . 1.0
= LATERALS) INLET 0.5
= STRAIGHT RUN LATERAL 0.15
« PIPE ENTR PROJ. INWD. ° 0.78
«~ " " SHARPEDGE 0.50
« " " WELL ROUND 0.04
« PIPE EXIT SHARP EDGE | 1.0
= ORIFICE (G, = .61) 2.69 RF/B*
« SUDDEN CONTRACTION + 5(1-82)
~ SUDDEN INCREASE  + ’ (1- B2 )
» VALVE, MISCELLANEOUS 891.4 cf/q, 2
MISC.
"’"‘S@ )2\, 33 | NN g R
« [TEMS ARE "K” VALUES ONLY ' + BASED ON SMALLER PIPE DIAMETER

8 = dD RF = RECOVERY FACTOR



PIPE FRICTION CALCULATION

NAS“,«?(.:ouAf-
SHEET.2_ ofF__2°

8 = dD

RF = RECOVERY FACTOR

DATA SHEETS e oz
YSTEM : ce @ Ko 1™ cavc . UNIT : Z
QESEGMENTTO&FROM 1 ke~ ST O TR RE e S T Re S r Er
DWG.REF.: 2~ 5°- 6
FLUID TEMP (°F) : PIPE ABS. ROUGHNESS (FT) ; PIPE SEGMENT NUMBER -____~)
GDESK;N FLOW : ®MININ;UM FLow: 722 o Cuaimum row: 472 20 Qrow INCREMENT: /00 O
&pE 1D, (N): M D A- 5 23. 2 PIPEEL.: 5551 /% TOEL: _$3<-1%n
STéAIGHT PIPE LENGTHS FITTINGS NUMBER *K OR L/D x K x L/D
6.9 GATE VALVE 13
GLOBE VALVE 340
BUTTERFLY VALVE 40
SWING CHECK 135
90° STD. ELBOW 30
90° S.R. ELBOW 50
'90° L.R. ELBOW 20
45° STD. ELBOW 16
45° S.R. ELBOW 26
e 180° CLOSE RETURN 50 o
STD. TEE RUN 20 -
STD. TEE BRANCH 60
« MITRE BENDS 1.2 (1-cosg)
» LATERAL OUTLET 1.0
= LATERALS) INLET 0.5
« STRAIGHT RUN LATERAL 0.15
« PIPE ENTR PROJ. INWD., 0.78
«+ " " SHARPEDGE 0.50
« " " WELL ROUND 0.04
« PIPE EXIT SHARP EDGE 1.0
* ORIFICE (G = .61) 2.69 RF/R
~ SUDDEN CONTRACTION + 5(1-82)
~ SUDDEN INCREASE  + (1- B2)
« VALVE, MISCELLANEOUS 8914 4G, 2
MISC.
"ALS © U o - OIS
» [TEMS ARE "K” VALUES ONLY +. BASED ON SMALLER PIPE DIAMETER
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PIPE FRICTION CALCULATION SHEET./©_ OF
‘ DATA SHEETS o A oArE e
YSTEM : CC e w5 ¢ ave . UNIT : Z
aESEGMENTTO&FROM s Reen T BT sy RE Ao maEodEF
DWG.REF.:__2- ST -« : ‘
FLUID TEMP (°F): PIPE ABS. ROUGHNESS (FT) : PIPE SEGMENT NUMBER >
ESIGN FLOW : OMINIMUM FLOW:/CY D ®MAX1MUM FLOW: /7820 Q ®FLOW INCREMENT: / el
Coipero. Ny 10 1Y 23.2 ¥ PIPEEL: _S35- 2/~ ToEL: _ger-7%s
STRAIGHT PIPE LENGTHS FITTINGS NUMBER *K OR L/ID =K x /D
|- 3‘ . "
779 % GATE VALVE 13
GLOBE VALVE 340
BUTTERFLY VALVE 40
SWING CHECK 135 ’ ]
90° STD. ELBOW 30 ' |
90° S.R. ELBOW 50
90° L.R.ELBOW 20
45° STD. ELBOW 16
45° S.R. ELBOW 26
Q 180° CLOSE RETURN - |50 s o
STD. TEE RUN . [ 120 )
STD. TEE BRANCH 60
= MITRE BENDS 1.2 (1-cosg)
* LATERALQ OUTLET 1.0
» LATERALS) INLET 0.5 |
» STRAIGHT RUN LATERAL 0.15 l
« PIPE ENTR PROJ. INWD. 0.78
= " " SHARP EDGE 0.50 1
» " " WELLROUND 0.04 |
= PIPE EXIT SHARP EDGE 1.0 |
* ORIFICE (G, = .61) ‘ 2.69 RF/B'
= SUDDEN CONTRACTION + 5(1-62) '
~ SUDDEN INCREASE  + . (1- B2)2
= VALVE, MISCELLANEOUS 891.4 &‘/QJ 2
MISC.
"ALS o T vd \ v v 9 2
+ [TEMS ARE "K"” VALUES ONLY " + BASED ON SMALLER PIPE DIAMETER

8 =dD

RF = RECOVERY FACTOR
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PIPE FRICTION CALCULATION SHEET../C OF__29_
' DATA SHEETS B At —aAE T
SYSTEM: __£¢ @ = 2o o UNIT : e
@PE SEGMENTTO&FROM : Foce @ m T Ay Qe o cem s d e
REF.:___2- 5T -%
FLUID TEMP (°F) : PIPE ABS. ROUGHNESS (FT) PIPE SEGMENT NUMBER : of
ESIGN FLOW : Crmimum FLow :/0 05 Cuaximum FLOW: 5920 OrLow INCREMENT: /98 <
ChipErLD. Ny ov d B~ s 23.2) PIPEEL.: Se§- 1 TOEL: SR 7/
STRAIGHT PIPE LENGTHS FITTINGS NUMBER *KOR LD x K = L/D
A
GATE VALVE 13
GLOBE VALVE 340
,BUTTERFLY VALVE a0
SWING CHECK 135
90° STD. ELBOW 30
90° S.R.ELBOW | 50
90° L.R. ELBOW 20
45° STD. ELBOW 16 -
45° S.R. ELBOW 26
@ 180° CLOSE RETURN 50
| STD. TEE RUN 20 ?<
STD. TEE BRANCH 60
« MITRE BENDS 1.2 (1-cosg)
» LATERALQ OUTLET 1.0
x LATERALS) INLET 0.5
|« STRAIGHT RUN LATERAL 0.15
« PIPE ENTR PROJ. INWD. 0.78
. «~ " " SHARPEDGE 0.50
« " " WELL ROUND 0.04
« PIPE EXIT SHARP EDGE 1.0
= ORIFICE (G, = .61) - 2.69 RF/i
~ SUDDEN CONTRACTION + 5(1-32)
~ SUDDEN INCREASE  + (1- B2y
= VALVE, MISCELLANEOUS 891.4 ‘?’9/‘ 2
MISC.
“:I‘ALS@ (o“jg‘y U] N

« [TEMS ARE "K" VALUES ONLY

8 = dD

RF = RECOVERY FACTOR

+ BASED ON SMALLER PIPE DIAMETER
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3 -. ) . . o
. n,?v‘5/9.4 _ PIPE FR[lJCI}\'I-;_lgI\SJ l-(l:éEl'-I?SULAHON Eﬂﬁ:;;‘
YSTEM : ce? Do \ UNIT: 2
PESEGMENTTO&FROM ; C%0~ ¢&2? —w<cc S22 o ree (Ivoe-G10 5 1)
DWG.REF.: 22T . (» , 2= S= -42
FLUID TEMP (°F): ______ PIPE ABS. ROUGHNESS (FT) : PIPE SEGMENT NUMBER + ="
@DESIGN FLOW : @MINIMUM FLOW: /o2 ®MAX1MUM FLOW: /32 & QFLow INCREMENT: /2 0
Cope 1o Ny €2 A-3 7. 9¢ 1 PIPEEL.: S8 - 1°/le  TOEL: 583- &
STRAIGHT PIPE LENGTHS FITTINGS NUMBER *K OR L/D x K = LD
Jo .
. GATE VALVE 13
z = GLOBE VALVE 340
Ll oret 2  BUTTERFLY VALVE 40
SWING CHECK 135
90° STD. ELBOW 30
90° S.R. ELBOW 50 o
90° L.R.ELBOW /|20
45° STD.ELBOW 16
45° S.R. ELBOW 26
G 180° CLOSE RETURN . |50 ‘
STD. TEE RUN 20
STD. TEE BRANCH / |60 b
» MITRE BENDS 1.2 (1<cosg)
= LATERALL. OUTLET 1.0
= LATERALS) INLET 0.5
» STRAIGHT RUN LATERAL 0.15
« PIPE ENTR PROJ. INWD. 0.78
« " " SHARPEDGE 0.50 |
= " " WELL ROUND 0.04 ) |
« PIPE EXIT SHARP EDGE 1.0
« ORIFICE (G = .61) : 2.69 RF/@
« SUDDEN CONTRACTION +5x 2/ 5(1-82) N
« SUDDEN INCREASE  + (1- g2y
3 » VALVE, MISCELLANEOUS 891.4 d“/cv 2
MISC.
‘1AL§ © \3.55% ' w."ﬂ-’. O ¥
« [TEMS ARE "K" VALUES ONLY + BASED ON SMALLER PIPE DIAMETER

8 =dD, RF = RECOVERY FACTOR
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W RRnGma . PIPE FRICTION CALCULATION = - SHEET (3 oF _2°
.o - DATA SHEETS PLANT %

BY AT DATE (©(F4fe

YSTEM : CCr Lo 0oL W . UNIT: . 2
ESEGMENTTO&FROM ;| F?= w. =cae =—a =€ c. TeOS T o @IS

DWG.REF.:_Z=- S= - %13

FLUID TEMP (°F):_________ PIPE ABS. ROUGHNESS (FT): PIPE SEGMENT NUMBER "~ - ¢
®DEs[c5N FLOV/ : — Ovinimumriow:_ ¢22 Guaxmum FLow /302 Crow INCREMENT: _£ S ©
©9|PE L.D.(IN) : D a-2 7.9 PIPEEL : S&5- & TOEL: S85-¢g
STRAIGHT PIPE LENGTHS FITTINGS NUMBER  *KORWD s K x> LD
s '
e " GATEVALVE 7Ae-%/0 13 /3
R GLOBE VALVE 340
utt BUTTERFLY VALVE 40
SWING CHECK 135
90° STD. ELBOW 30
90° S.R. ELBOW 50
90° L.R.ELBOW o 7]20 2
45° STD. ELBOW 16 ‘
45° S.R. ELBOW 26
@ 180° CLOSE RETURN 50 5w
STD. TEE RUN /|20
STD. TEE BRANCH , 60
» MITRE BENDS 1.2 (1-cosg)
« LATERALQ OUTLET 1.0
= LATERALS) INLET 0.5
» STRAIGHT RUN LATERAL 0.15
« PIPE ENTR PROJ. INWD., 0.78
~ " " SHARPEDGE 0.50
« " " WELL ROUND 0.04
« PIPE EXIT SHARP EDGE 1.0
« ORIFICE (G, = .61) 2.69 RF/f ‘
~ SUDDEN CONTRACTION  + - | .501-8) |
« SUDDEN INCREASE  + (1- B2 |
» VALVE, MISCELLANEOUS 891.4 a‘/ql 2 |
MISC. |
"ALS © % U ® 5 3
« [TEMS ARE "K™ YALUES ONLY + BASED ON SMALLER PIPE DIAMETER

|
\
8 = dD * RF = RECOVERY FACTOR
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st B Esa. 1 PIPE FRICTION CALCULATION SHEET L¥ oF _2°
SRR S DATA SHEETS . BY A& DATE ZTT
YSTEM : CCP 205 . Crlc UNIT : 4
ESEGMENTTO&FROM ¢ € @0 s Tre =~ =rrc Shee T Mo—9,y
DWG.REF.:_% - SJ - M3
FLUID TEMP (F):_ - ' PIPE ABS. ROUGHNESS (FT) ; PIPE SEGMENT NUMBER : 7
%Esmn FLOW : Grmimum FrLow’s_2° 2 Chuaximum FLow: [F 2 Crrow INCREMENT: _/ € &
Cpero.any: 0~  T7.G50 PIPEEL.: S5 -¢ TOEL: $55§-¢
STRAIGHT PIPE LENGTHS FITTINGS NUMBER  *KORLD =K x LD
4= GATEVALVE T™o-411 13 13
I ,' GLOBE VALVE 340
! (’\_‘ ) BUTTERFLY VALVE 40
au SWING CHECK 135
90° STD/ELBOW 30
90° S.R. ELBOW 50 .
90° L.R. ELBOW /7 120
45° STD. ELBOW 16
45° S.R. ELBOW 26
e 180° CLOSE RETURN 50
* STD. TEE RUN 20 ‘ )
STD. TEE BRANCH /|60
= MITRE BENDS ‘ 1.2 (1-cosg)
» LATERALQ OUTLET 1.0
= LATERAL<) INLET 0.5
« STRAIGHT RUN LATERAL 0.15
« PIPE ENTR PROJ. INWD. 0.78
« " " SHARP EDGE 0.50
« " " WELLROUND 0.04
« PIPE EXIT SHARP EDGE 1.0
* ORIFICE (@, = .61) . 2.69 RF/B
« SUDDEN CONTRACTION + 5(1-82)
~ SUDDEN INCREASE  + (1- 2y
= VALVE, MISCELLANEOUS - 891.4d/G 2
MISC.
‘rALS © % v 9 93
+ [TEMS ARE “K” VALUES ONLY + BASED ON SMALLER PIPE DIAMETER

+ 8 =dD RF = RECOVERY FACTOR






LT PIPE FRICTION CALCULATION SHEET LS~ oF %2
JRE DATA SHEETS o
SYSTEM : CCrP or 1 UNIT :
SEGMENTTO& FROM : €29 r —cr —a —ec
DWG.REF.:_ 2= 37 .63 5. ¢Z.7%
FLUID TEMP (°F) : PIPE ABS. ROUGHNESS (FT) : ‘PIPE SEGMENT NUMBER : <
ESIGN FLOW: Chnimum rLow ;729 Cuuaximum FLow : 200 Crow INCREMENT: <<
Cbipe LD (Ny:ED A3 793 PIPEEL: $55- & ToEL: £56-4
STRAIGHT PIPE LENGTHS FITTINGS NUMBER  "KORLID x K = LD
15"
. GATE VALVE 13
7507 | GlosevaLvE 340
5" BUTTERFLY VALVE 40 ,
/3§ A SWING CHECK /37 ¢ 8o d<s 135 G
90° STD. ELBOW 30
90° S.R. ELBOW 50 2 o
90° L.R. ELBOW ) |20
45° STD. ELBOW 16
45° S.R. ELBOW 26
0 180° CLOSE RETURN 50 -
STD. TEE RUN /120 ‘
STD. TEE BRANCH . ; |60 =
= MITRE BENDS 1.2 (1-cosg)
x LATERALQ OUTLET 1.0
* LATERALS) INLET 0.5
* STRAIGHT RUN LATERAL 0.15
« PIPE ENTR PROJ. INWD, 0.78
= " " SHARPEDGE 0.50
x " " WELL ROUND 0.04
= PIPE EXIT SHARP EDGE 1.0
= ORIFICE (G, = .61) 2.69 RF/R*
x SUDDEN CONTRACTION  + 5(1-1?)
~ SUDDEN INCREASE  + (1- B2y
« VALVE, MISCELLANEOUS 891.4 a‘/q, 2
MISC.
‘LS"*“ 12,44 9 023y

VS GO 2InC

- « [TEMS ARE K~ VALUES ONLY

8 = dD

RF = RECOVERY FACTOR

. + BASED ON SMALLER PIPE DIAMETER




v Gl 2(AR

rr RE.S94 PIPE FRICTION CALCULATION sHEET 7& oF _%°
v P PLANT ___Cow s
DATA SHEETS BY &= DATE [917T%.
YSTEM : ec P pMOS - UNIT: _ 2
ESEGMENTTO&FROM :Eac~ —=rr —~o "£" cc P rapcoic
DWG.REF.:__2- ¢S-719
FLUID TEMP (°F) : PIPE ABS. ROUGHNESS (FT) : PIPE SEGMENT NUMBER : 7
ESIGN FLOW : @MINIMUM FLow: 7°° @MAXIMUM FLow:/ 3¢9 @FLow INCREMENT: _~ ¢ =
@plpsl.n.au):‘?‘@ A-3 —7. 9¢! PIPEEL: S%6-/ %t T0EL: S5¢-% Tt
STRAIGHT PIPE LENGTHS FITTINGS NUMBER *KOR LD = K x L/D
"{ ¢
GATE VALVE 13
GLOBE VALVE 340
BUTTERFLY VALVE 40
SWING CHECK . 135
90° STD. ELBOW 30
90° S.R. ELBOW 50
90° L.R. ELBOW 20
45° STD. ELBOW 16
45° S.R. ELBOW 26 |
a 180° CLOSE RETURN 50 |
. STD. TEE RUN 20 |
STD. TEE BRANCH /|60 Lo |
» MITRE BENDS 1.2 (1-cosg)
* LATERAL OUTLET 1.0
x LATERALS) INLET 0.5
» STRAIGHT RUN LATERAL 0.15
« PIPE ENTR PROJ. INWD. 0.78
» " " SHARPEDGE 0.50
= " " WELL ROUND 0.04
« PIPE EXIT SHARP EDGE 1.0
* ORIFICE (G, =. .61) 2.69 RF/R
= SUDDEN CONTRACTION  + 5(1-62)
~ SUDDEN INCREASE  + (1- B2y
« VALVE, MISCELLANEOUS 891.4 d‘/q, 2
MISC. ’ .
‘ALS' O 1. o 4, d

« [TEMS ARE "K" YALUES ONLY
8 =dD RF = RECOVERY FACTOR

+ BASED ON SMALLER PIPE DIAMETER






« gl . PGESIGLIV2I AL
“9{-5"9‘: . ~ PIPE FRICTION CALCULATION - : SHEET I, oF 2
’ ‘ DATA SHEETS e T ey
YSTEM : CeP D Ps . UNIT: 2
ESEGMENTTO&FROM : € R°. "g" <cC ¥ 7IiDeepce o XU oear? fvoetToa~
DWG.REF.:_ 2-C35.79 L oS, o
FLUID TEMP (°F):_______ PIPE ABS, ROUGHNESS (FT) : PIPE SEGMENT NUMBER /&
O p— Cumimum rLow : 2= CuaximumrLow: 792 CpLow INCREMENT: /S &
Chipe 1D, (IN):_& ‘D S~ ¢.065T PIPEEL.: 556~ 4/"'//‘5 TOEL: %52~ ¢
STRAIGHT PIPE LENGTHS FITTINGS NUMBER  *KORLD xK = LD
Iy
/9% ,», || GATEVALVE /¥ 650655 13 | /3
ER ° 7% | GLOBE VALVE 340
6 BUTTERFLY VALVE 40
g g © SWING CHECK 135
12 % - 90°'er. ELBOW |0
90° S.R. ELBOW 50
90° L.R. ELBOW 3|20 ¢
45° STD. ELBOW 16
45° S.R. ELBOW | 26
6 | 180° CLOSE RETURN 50 :
STD. TEE RUN 20 ' 2o
, | STD.TEE BRANCH , ; |60
« MITRE BENDS 1.2 (1cosg)
» LATERALS OUTLET 1.0
| » LATERAL INLET 0.5
« STRAIGHT RUN LATERAL 0.15
« PIPE ENTR PROJ. INWD. 0.78
« " " SHARPEDGE 0.50
« " " WELL ROUND 0.04
« PIPE EXIT SHARP EDGE 1.0
.| * ORIFICE (G, = .61) 2.69 RF/B
« SUDDEN CONTRACTION + 5(1-2)
« SUDDEN INCREASE  + | (1- gy
» VALVE, MISCELLANEOUS ~ |8914drG 2
MISC. . .
‘A..s@ 9 N P P 133
« [TEMS ARE "K" VALUES ONLY + BASED ON SMALLER PIPE DIAMETER .
8 =dD RF = RECOVERY FACTOR * .




.~ MESK 61021 AF

FZWI.s‘{%L . - PIPE FRICTION CALCULATION SHEET £ 5;35‘ (2
DATA SHEETS By B orTE oI
TEM : Ccec P =05 =~ , UNT: __ 2
SEGMENTTO&FROM :_E2¢r 6" (7 ThH 2/  yo Ve - w7
DWG.REF.:___2-< S- 79 ’ .
FLUID TEMP (°F): PIPE ABS. ROUGHNESS (FT) : PIPE SEGMENT NUMBER : 28
ESIGN FLOW : Cunimum row /20 CuasimumrLow: 722 Criow incremenT: o o
®ipe 1. any: 3 A- 3 7.56 " PIPEEL: 556-94 Y6 ToeL: S%-9¥
STRAIGHT PIPE LENGTHS FITTINGS NUMBER *K OR LD K x /D
IR E | e vaLe 13
GLOBE VALVE ‘ 340
BUTTERFLY VALVE 40
SWING CHECK | o 135
90° STD. ELBOW 30
90° S.R. ELBOW ‘ 50
90° L.R. ELBOW 20
45° STD. ELBOW ol Je
A 45° S.R. ELBOW 26
0 | .| 180° CLOSE RETURN 50 .
STD. TEE RUN /120 d
STD. TEE BRANCH 60
« MITRE BENDS 1.2 (1-cosg)
" |<LATERALY OUTLET 1.0
~ LATERALS) INLET - |05
» STRAIGHT RUN LATERAL 0.15
« PIPE ENTR PROJ. INWD. 0.78
~ " " SHARPEDGE 0.50
« " " WELLROUND ‘ | 0.04
« PIPE EXIT SHARP EDGE 1.0
= ORIFICE (G; = .61) 2.69 RF/}
= SUDDEN CONTRACTION + 5(1-82)
~ SUDDEN INCREASE + (1- @2y
« VALVE, MISCELLANEOUS ‘ 891.4 d'G, 2
MISC.
“ALS@ 15, au R L 9 - @_5‘2
» [TEMS ARE "K" YALUES ONLY + BASED ON SMALLER PIPE DIAMETER

8 = dD RF = RECOVERY FACTOR




. PIPE FRICTION CALCULATION

DATA SHEETS e
STEM : CC P >3 1 UNIT : ) A
@ESEGMENTTO&FROM : FRO . yYprv™ € TiE = ‘wire P Tade sl
DWG.REF.:___2-¢ -2 % -
FLUID TEMP (°F): PIPE ABS. ROUGHNESS (FT) : PIPE SEGMENT NUMBER : ZE
ESlG?:l FLOW: Chainimum FLow: /29 @MAXIMUM FLOW : _‘7_0_9__@me INCREMENT: _~£ ¢ >
‘ @PIPELD.(IN):Q% A -3 .06y PIPEEL: S9¢-d % TOEL: S5 7- /o
STRAIGHT PIPE LENGTHS FITTINGS NUMBER *K OR LID x K = LD
J-2h GATE VALVE 13
Je’-a " GLOBE VALVE 340
BUTTERFLY VALVE 40
SWING CHECK 135
90° STD. ELBOW 30
90° S.R. ELBOW 50
90° L.R.ELBOW 20
45° STD. ELBOW 16
45° S.R. ELBOW 26
® 180° CLOSE RETURN 50
STD. TEE RUN 20 22
. STD. TEZ BRANCH 60
~ MITRE BENDS 1.2 (1-cosg)
= LATERALQ OUTLET 1.0 .
= LATERALS) INLET 05
|+ STRAIGHT RUN LATERAL 0.15
~ PIPE ENTR PROJ. INWD. 0.78
~ " " SHARPEDGE 0.50
« " " WELL ROUND 0.04
= PIPE EXIT SHARP EDGE 1.0
= ORIFICE (G, = .61) ’ 2.69 RF/R
« SUDDEN CONTRACTION' + 4 ¥ § 5(1-6%) , 21 &7
~ SUDDEN INCREASE  + (- ;y
« VALVE, MISCELLANEOUS 8914 d'/G, 2
MISC.
‘ALS(‘) 9.7 Uaey P 2o

» [TEMS ARE "K™ VALUES ONLY
8 = dD RF = RECOVERY FACTOR

+ BASED ON SMALLER PIPE DIAMETER



.
A OFC

PESA G G o UL ATT

v RenSee PIPE FRICTION CALCULATION e 22 o 22
DATA SHEETS BY AT CarE T
TEM: __cc  ~05 1A UNIT: .2
SEGMENTTO&FROM : £@2+ = ~ ' ceC® spreHri 1o W ¢ ? foc—.a~

DWG.REF.:_2- ¢ %-71 D- € L. F )

FLUID TEMP (°F): PIPE ABS. ROUGHNESS (FT) : PIPE SEGMENT NUMBER . 22 13
@DesxGN FLOW : ®MINIMUM FLow: /°°© @MAX]MUM FLow: 799 @FLow INCREMENT: _~ @3
Corpe o gy <P o3 .08y PIPEEL: $47- e  ToEL: S 52- ¢

STRAIGHT PIPE LENGTHS FITTINGS NUMBER "KORLD x K = L/D

A ' ‘
. GATEVALVE /3~ €72 34 & 13 12
9. ¢ GLOBE VALVE 340
2 e BUTTERFLY VALVE 40
SWING CHECK 135
90° STD. ELBOW 30
90° S.R. ELBOW 50
90° L.R.ELBOW 2 |20 g
45° STD. ELBOW 16 ’
45° S.R.ELBOW 26
Q 180° CLOSE RETURN 50
STD. TEE RUN 20 . c o
STD. TEE BRANCH ! |60 . .
» MITRE BENDS 1.2 (1-cosg)
* LATERALQ OUTLET 1.0
= LATERAL<) INLET 0.5
» STRAIGHT RUN LATERAL 0.15
« PIPEENTR PROJ. INWD.. - - . 0.78
= " " SHARPEDGE 0.50
« " " WELLROUND 0.04
« PIPE EXIT SHARP EDGE 1.0
« ORIFICE (G = .61) 2.69 RF/i3}
» SUDDEN CONTRACTION  + 5(1-82)
~ SUDDEN INCREASE  + (1- ;2R
« VALVE, MISCELLANEOUS 891.4 d4/(§, 2
MISC. ' :
"ALS © G. 2 < | Vj 8) (13

» [TEMS ARE "K™ VALUES ONLY
8 = dD RF = RECOVERY FACTOR

+ BASED ON SMALLER PIPE DIAMETER




NE-01S ‘ DONALD C. COOK NUCLEAR PLANT

€02/95)
NESM Section
DESIGN VERIFICATION CHECKLIST - CALCULATIONS

‘Calculation Number NESMI61021AF Rev. 0
b Q (bt W [az/4s
S1g{pature of Verffier o Dat’z

1.0 Were the inputs correctly selected, incorporated and l/
documented into the calculation? Yes L N/A __

Basis: Jhe \“‘odu ave _ comsialot  wiita Tug awal,cie sed
v.‘:m/' '?‘\A?S ’ é‘al"(/la“ll‘M

2.0 Are assump’uons necessary to perform the calculation !
adequately described and reasonable? Yes \/ - N/A

Basis: /hw osSo\MIﬂ](rﬂws Qe aroplf-odﬁwh‘ll-p aund  Mhs o hulst
Yo ure c’c;L}w d.

3.0 Are the applicable codes, standards and regulatory

requirements identitvied and requirements for desicn bl
— met? . Yes ___ N/A YV
Basis: _{ e, Ve W) (‘0&«5‘. < ﬁwdaw‘s (Ao wdu[aif/l//\/

W({in oo e, a\ﬁﬁ (i'ca ble i) *tu s calee lp¥idy

4.0 Mas an appropriate design method used? ) ~ Yes _ N/A v
Basis: T\is 1S v~ a0 A;c_,',ih {Qy_owﬁ. : S

5.0 'Is the output reasonable compared to input? . Yes

Basis: Twe 0u$|m‘ff‘s ave  congieleuds / A D 71-:-;—

6.0 Are the results numerically correct?
Basis: A\A'\-\AM{:C c boe e n-{-— )u'mjf“s aud cale,
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