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1.0 PURPOSE

The purpose of this calculation is to perform hydraulic analysis of.the ECCS ring header and the suction
piping to the RHR and CS pumps for various limiting condition system ECCS flows in order to
determine the pump NPSH available and the NPSH margin for ECCS replacement strainer design.

2.0 ASSUMPTIONS

No unjustified assumptions. Any assumptions used are technically justified throughout the text.

3.0 REFERENCES

3.1

3.2

3.3

- 3.4

3.5

3.6

3.7

m e a0 oo

Véndor Technical Manual BFN-VTM-B260-0010 for Bingham-Willliamette Pumps, Section
0020 (CS Pump Curves).

Vendor Technical Manual BFN-VTM-B260-0010 for Bingham-Willliamette Pumps Section
0040 (RHR Pump Curves).

Marks' Standard Handbook for Mechanical Engineers, 8th Edition.

TVA Drawings:
47W403-203, R3
47W403-204, RS
4TW403-205, R4
47W403-206, R4
47W403-207, R3

47W403-208, R4

EZFLOW - User's Manual for EZFLOW, dated 4/22/97, TVA RIMs No. D01 970422 002.
TVA Drawings:

a. 2-47E814-1, R39, “Flow Diagram - Core Spray System”
b. 3-47E814-1, R25, “Flow Diagram - Core Spray System”

Additional Drawings:
a. PDM Drawing 2-E20, R004, “TVA.Containment Vessel”
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b. PDM Drawing 3-E20, R000, TVA Containment Vessel”

3.8  TVA Design Criteria No. BFN-50-7074, "Residual Heat Removal System”, Units 2 & 3, Rev.
8, to include DIM-BFN-50-7074-25. )

3.9  TVA Design Criteria No. BFN-50-7075, "Core Spray System”, Units 2 & 3, Rev. 6.

3.10 TVA Engineering Change Notice L1636.

3.11 TVA Engineering Change Notice P0602.

3.12 TVA Design Criteria No. BFN-50-715, “Environmental Design”, Rev. 4.

3.13  Steam Tables, Combustion Engineering, 15th printing, Values reprinted from 1967 ASME
Steam Tables.

3.14 GENE-E12-00148-04, “Net Positive Suction Head (NPSH) Evaluation for Browns Ferry Nuclear
Plant ECCS Strainer Design”, Revision 0, June, 1997.

3.15 GENE-E12-00148-01, “ECCS Suction Strainer Hydraulic Sizing Report”, Revision 0.

3.16 GENE-E12-00148-06, “Containment Pressure Report”, Revision 0

4.0 DESIGN INPUT DATA

Input data required is derived from references shown above unless otherwise noted.

5.0  COMPUTATIONS AND ANALYSIS

L

This calculation documents the results of analyses to determine the NPSH available for the pipe
routing and configuration from the ECCS suction strainer to the pump suctions for both the RHR and
CS piping systems. NPSH margins are calculated for selected system maximum flow rates and
suppression pool temperatures. System operating conditions and modes of operations are considered
in determining flow rates and temperatures.

The Net Positive Suction Head (NPSH) is defined as the minimum head required to prevent
cavitation in.piping systems and pumps. The Net Positive-Suction Head Required (NPSHR) for the
RHR and CS pumps is determined from the pump vendor curves (references 3.1 and 3.2). The
difference between NPSHA and NPSHR is the NPSH margin.

The NPSHA is the actual fluid energy delivered to the pump impeller through the piping
configuration and is calculated by the following equation.

NPSHA = h, + h, - he- h,, (Reference 3.3)
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where:
h, = Atmospheric head = Suppression Pool airspace pressure

h, = Static pressure head = Elevation difference between the center line of the pump inlet and
the suppression pool water level.

he = Total friction head loss = hg + hg,
hg, = Friction head loss (pressure drop) across the suction strainer.
hg, = Friction head loss in pipe.
hy, = Vapor pressure head.
The Browns Ferry Plant ECCS configuration includes an ECCS ring header

circumscribing the suppression chamber with connecting piping to four inlet penetrations through the
torus wall into the suppression pool. Inside the suppression pool, each connecting line is fitted with a

flanged surface for mating to ECCS strainer flanges. The ECCS ring header supplies the suction
piping of the RHR, CS, High Pressure.Core Injection (HPCI), and Reactor Core Isolation Cooling
(RCIC) systems.

Since the ECCS ring header and the connecting piping to the ECCS strainers is common to
the suction of all of the ECCS pumps, the flow and pressure distribution for the ring header and
strainers is different for varying system demands. Therefore, to determine individual ECCS pump
suction pressures for various plant states , a model of the suction piping configuration was created
from TVA drawings (Reference 3.4) for analysis with the EZFLOW computer program (Reference
3.5). A simplified layout of the EZFLOW model for the ECCS ring header and suction piping to the
RHR and CS pumps is shown in Figure 1. All model link input dimensions and components were
summarized from TVA drawings (Reference 3.4) which contained confirmed systems configuration
and dimensions. .

For each piping link in the model, piping lengths included the total piping isometric
dimension. When drawings did not specify whether a piping elbow was short or long radius, the
conservative case, e.g. short radius, was chosen. In the RHR 30 suction lines from the ring header,
67.5° short radius elbows were modeled as 90° long radius elbows since EZFLOW does not easily
enable modeling of the off-nominal’ bend. For all form losses(elbows, valves, etc.), the EZFLOW
default values of equivalent length, resistance, etc. were selected. It was also chosen to ignore
resistance of piping tees having zero branch flow. The piping roughness value was selected as .00015
which is acceptable for a condensate quality system and would not be expected to change with system

age.
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The piping model was not extensive in terms of elevation changes. In order to assist analysis
convergence, “dummy” check valve components were installed in the piping links from the strainer
flanges to the ECCS ring header tees. The model was enhanced further by using this component to
also represent ECCS strainer head loss as a function of flow. To do this, head loss values versus flow
from strainer sizing calculations were utilized.

C
The important function of the HPCI and RCIS systems is for events that do.not result in

depressurization of the reactor vessel to the level where the low pressure ECCS systems (RHR and
CS) operate. Therefore; maximum flows for RHR and CS pumps for NPSH purposes in this
calculation do not consider the demands of these systems.

Pump static suction head is equal to the available water level above pump suction centerline.
In the EZFLOW model, the static suction head at the strainer flange node is needed to be established
for calculation purposes. It'is necessary to-establish this value in psig in the EZFLOW model at the
strainer flanges. From TVA drawings (Reference 3.6), the low water level of the suppression pool is

536°1.75” with Ap.

_Posl Leved 53@'1%"(9@:@3. Q.éb}

|
Rin X th
# foyp . \
eder L 25t (Ref B4 2 td)

a=4’ (References 3.7.aand b.)
h=4sin40°=257 =27
.. Pt. A elevation = 525’4 + 2’77 =527°11"-
and static head to Pt. A=536’1.75" - 527’11’ = 8’2.75” = 8.23’

@ 95°F, H, = 8.23ft * 62.06 #/ft/ 144 in’/ft* = 3.55 psig

and this pressure was established at the strainer flange points (nodes 1, 5, 23, and - 27)
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System design flow values for RHR were taken from reference 3.8 and for CS were taken
from reference 3.9. Maximum RHR flows are restricted by plant modifications which installed
orifices in each RHR pump discharge and in the test return line (References 3.10 and 3.11).
Maximum flows for CS are not similarly restricted aad—mnwt—-v&k;es—me—fronrtheweadeppump
eurves-Reforence-3-2). AND NPWS YALUES ARE NOT CaLgutAaAfEd,

The EZFLOW model calculation accounted for system static head and piping friction
losses. To obtain the NPSH available, it was necessary to adjust the EZFLOW pump suction
pressure separately to add h, (normal suppression pool airspace pressure plus containment

overpressure (based on the analysis of Reference 3.16)), to subtract fluid condition vapor pressure hyp

(at the analyzed suppression pool temperature), and to include the value of the simulated strainer
head loss. The result is the available NPSH. Reduction of these values by the specific pump required
NPSH values from vendor pump curves (References 3.1 and 3.2) and the head loss of a designed
ECCS strainer (Reference 3.14) results in the final NPSH margin for the pumps.

5

Flow conditions of the RHR and CS systems analyzed were 1) maximum flow at a pool
temperature of 95°F with no operational reduction, 2) maximum flow combinations at pool
temperatures of 140° and 150°F with no operational reduction, and76) Long term operation at the
suppression pool design temperature limit of 177°F at design required system flows at that
condition.

6.0 RESULTS AND CONCLUSIONS

With credit for-a containment pressure of 2 psig, positive margin to pump required NPSH exists
for all plant conditions analyzed. Summary values of pump NPSH margin are shown in Tables 1
and 2 for the RHR and CS pumps respectively. Table 3 is a total summary of the pertinent
EZFLOW data and the detailed EZFLOW case results for Unit 2 and Unit 3 are included as
Appendices 1 and 2.
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TABLE 1
RHR PUMP RESULTS
RHR pump flow CSpump flow § Torus| Pump Pump
Plant conditions conditions Temp | NPSH NPSH
Condition (°F) | Req’d(ft) { Margin(ft)
Initial LPCI Start, maximum 2 pumps @ runout 2 pumps @ runout 95 30(U2C) 6.16(U2C)
flowin one RHR loopand in § flow (11,000 gpm) and 2 flow (4650 gpm) and 2 27(U3C) 9.16(U3C)
one CS Loop pumps @ design pumps @ design
flow(10,000 gpm) flow(3125 gpm) *
Total Flow=42,000 gpm Total Flow=15,550
£pm :
Within First 10 minutes, 2 pumps @ runout 2 pumps on each loop 140 30(U2C) 2.10(U2C)
LPCI, maximum flow in one flow(11,000 gpm) and 2 @ design 27(U3C) 5.10(U3C)
RHR loop, CS at normal pumps @ design flow(3125 gpm) Total
design flow flow(10,000 gpm) Flow-12,500 gpm
Total Flow-42,000 gpm
Same as above Same as above Same as above 150 30(U2C) .24(U2C)
27(U3C) 3.01(U3C)
Within First 10 minutes, 2 pumps on each loop 2 pumps @ runout 140 26(U2C) 7.05(U2C)
LPCI, maximum flow in one @design flow (10,000 flow (4650 gpm) and 2 23.7(U3C) 9.35(U3C)
CS Loop, RHR at normal gpm) pumps @ design
design flow Total Flow=40,000 gpm flow(3125 gpm)-
Total Flow=15,550
gpm
Same as above Same as above Same as above 150 26(U2C) 5.21(U2C)
23.7(U3C) 7.5/{(U3C)
Long Term ECCS pump 2 pumps on one loop @ 2 pumps on one loop @ 177 24(U2C) 10.49(U2C)
flows at peak torus " design flow (6500 gpm) in § design flow (3125 gpm) 24(U3C) 10.49(U3C)
temperature Torus Cooling Mode Total Flow=6250 gpm
Total Flow=13,000 gpm :

T.;:?:,':/‘ib
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TABLE 2
CS PUMP RESULTS
RHR pump flow CS pump flow Torus Pump Pump
Plant conditions conditions Temp NPSH NPSH
Condition F) Req’d(ft) | Margin(ft)
Initial LPCI Start, maximum 2 pumps @ runout 2 pumps @ runout 95 27.0 12.87(U2D)
flow in one RHR loop and in { flow (11,000 gpm) and 2 flow (4650 gpm) and 2 12.87(U3D)
one CS Loop pumps @ design pumps @ design :
flow(10,000 gpm) flow(3125 gpm)
Total Flow=42,000 gpm Total Flow=15,550 gpm
Within First 10 minutes, 2 pumps @ runout 2 pumpson each loop @ 140 27.0 8.85(U2A)
LPCI, maximum flowinone { flow(11,000 gpm)and 2 design 8.35(U3A)
RHR loop, CS at normal pumps @ design flow(3125 gpm) Total
design flow flow(10,000 gpm) Flow-12,500 gpm
Total Flow-42,000 gpm
Same as above Same as above Same as above 150 27.0 7.01(U2A)
7.01(U3A)
Within First 10 minutes, 2 pumps on each loop 2 pumps @ runout 140 27.0 8.86(U2D)
LPCI, maximum flow in one @design flow (10,000 flow (4650 gpm) and 2 8.86(U3D)
CS Loop, RHR at normal gpm) pumps @ design
design flow Total Flow=40,000 gpm flow(3125 gpm)
Total Flow=15,550 gpm
" Same as above Same as above Same as above 150 - 27.0 6.80(U2D)
6.80(U3D)
Long Tenn ECCS pump 2 pumps on one loop @ 2 pumps on one loop @ 177 27.0 4.17(U2A)
flows at peak torus design flow (6500 gpm) in { design flow (3125 gpm) 4.17(U3A)
temperature Torus Cooling Mode Total Flow=6250 gpm
Total Flow=13,000 gpm
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SUMMARY OF EZFLOW DATA AND NPSH CALCULATIONS

FROM TVA DESIGN CRITERIA BFN-50-715(Reference 3.12), INITIAL AIRSPACE PRESSURE IS 29.3" Hg, WHICH EQUALS 14.4 PSIA.
2 PSIG OF CONTAINMENT PRESSURE IS ADDED FOR ALL POOL TEMPERATURES(Reference 3.16). FOR ALL PUMP
FLOWS AND ZERO FLOWS, NPSH MARGIN [S INDICATED "N/A". VALUES OF SPECIFIC VOLUME, ABSOLUTE PRESSURES, ETC.
ARE FROM CE STEAM TABLES(Reference 3.13) AND NPSH REQUIRED FROM VENDOR CURVES (References 3.1 & 3.2).

NPSH,, = H, + H, - Hy - Hyp, He = Pylp. H, & Hy are accounted for in EZFLOW. Since H, Hpiping loss
plus Hstramer NPSH,, is adjusted to the strainer flange by adding the simulated strainer loss from EZFLOW.
S0, NPSH,y = (Patm * Ppump suction = Pass)/p + simulated strainer loss(lowest).

SUPPRESSION POOL TEMPERATURE OF 95 DEGREES

CASE 1 - U2950001/U395#001 - RHR A/C - 11,000 GPM, BID - 10,000 GPM, CS AIC - 4650 GPM, BID - 3125 GPM

ABSOLUTE SPECIFIC CONVERSION  POOL OVER TOTAL EZFLOW EZFLOW
PRESSURE VOLUME FACTOR PRESSURE PRESSURE PRESSURE STRAINER FLOW  STRAINER LOSS
0.81567 0.016114  2.320416 14.4 2.0 16.4 UNIT2 UNIT3 UNIT2 UNIT3
14979 14980 7 7
14103 14101 6.2 6.2
14588 14589 6.6 6.6
RHR PUMPS 14170 14169 6.3 6.3
VENDOR VALUE OF EZFLOW NPSH AVAILABLE STRAINER HEAD NPSH
PUMP/ NPSH REQUIRED PUMP PRESSURE WITHOUT STRAINER LOSS(Ref. 3.15) MARGIN
FLOW UNIT 2 UNIT 3 UNIT 2 UNIT 3 UNIT 2 UNIT3 UNIT2 UNIT3 UNIT2 UNIT3
A/11,000 29 27 0.5 0.5 43.52 43.52 5.74 5.74 8.78 10.78
B/10,000 26 24.8 0.9 0.9 44.45 44.45 574 574 12.71 13.91
C/11,000 30 27 -0.2 -0.2 41.90 41.90 574 5.74 6.16 9.16
D/10,000 24.4 26 1.5 1.5 45.84 45.84 5.74 5.74 15.70 14.10
CS PUMPS
VENDOR VALUE OF EZFLOW NPSH AVAILABLE STRAINER HEAD NPSH
PUMP/ NPSH REQUIRED PUMP PRESSURE WITHOUT STRAINER LOSS(Ref. 3.15) MARGIN
FLOW UNIT 2 UNIT 3 UNIT 2 UNIT 3 UNIT 2 UNIT3 UNIT2 UNIT3 -UNIT2 UNIT3
AJ4650 38 38 -1.7 -1.7 N/A N/A
B/3125 27 27 22 2.2 47.47 47.47 5.74 5.74 14.73 14.73
C/4650 38 38 0.2 0.2 N/A N/A
D/3125 27 27 1.4 1.4 45.61 45.61 5.74 5.74 12.87 12.87
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MD-Q0899-970046
CASE 2 - U2950002/U395#002 - RHR AJC - 10,000 GPM, B/D - 11,000 GPM, CS AIC - 3125 GPM, BID - 4650 GPM
ABSOLUTE SPECIFIC CONVERSION  POOL OVER TOTAL EZFLOW EZFLOW
PRESSURE VOLUME FACTOR PRESSURE PRESSURE PRESSURE STRAINER FLOW  STRAINER LOSS
0.81567 0.016114  2.320416 14.4 20 16.4 UNIT2 UNIT3 UNIT2 UNIT3
15002 15002 7 7
14057 14055 6.2 6.2
14556 14559 6.6 6.6
14225 14224 6.3 6.3
RHR PUMPS
VENDOR VALUE OF EZFLOW NPSH AVAILABLE STRAINER HEAD NPSH
PUMP/ NPSH REQUIRED PUMP PRESSURE WITHOUT STRAINER LOSS(Ref. 3.15) MARGIN
FLOW UNIT 2 UNIT 3 UNIT 2 UNIT 3 UNIT 2 UNIT3 UNIT2 UNIT3 UNIT2 UNIT3
AJ10,000 25.7 23.9 0.8 0.8 44,22 44.22 5.74 5.74 12.78 14.58
B/11,000 29 27 . 04 0.4 43.29 43.29 5.74 5.74 8.55 10.55
C/10,000 26 23.7 0.2 0.2 42.83 42.83 5.74 5.74 11.09 13.39
D/11,000 28 30 1.1 1.1 44.91 44.91 5.74 5.74 11.17 9.17
CS PUMPS
VENDOR VALUE OF EZFLOW NPSH AVAILABLE STRAINER HEAD NPSH
PUMP/ NPSH REQUIRED PUMP PRESSURE WITHOUT STRAINER LOSS(Ref, 3.15) MARGIN
FLOW UNIT 2 UNIT 3 UNIT 2 UNIT 3 UNIT 2 UNIT3 UNIT2 UNIT3 UNIT2 UNIT3
A/3125 27 27 2 2 47.00 47.00 5.74 5.74 14.26 14.26
B/4650 38 38 0 0 N/A N/A )
CI3125 27 27 2.8 28 48.86 48.86 5.74 5.74 16.12 16.12
D/4650 38 38 -1.8 -1.8 N/A N/A







TABLE 3
MD-Q0889-970046

CASE 3 - U2950003 - RHR A/C - 10,000 GPM, B/D - 11,000 GPM, CS AIC - 4650 GPM, BID - 3125 GPM

ABSOLUTE SPECIFIC CONVERSION  POOL OVER  TOTAL EZFLOW EZFLOW
PRESSURE VOLUME = FACTOR PRESSURE PRESSURE PRESSURE STRAINER FLOW  STRAINER LOSS
0.81567 0.016114  2.320416 14.4 2.0 16.4 UNIT2 UNIT3 UNIT2 UNIT3
14977 7
14107 6.2
14589 6.6
14167 6.3
RHR PUMPS
VENDOR VALUE OF EZFLOW NPSH AVAILABLE ~ STRAINER HEAD NPSH
PUMP/  NPSH REQUIRED PUMP PRESSURE WITHOUT STRAINER LOSS(Ref. 3.15) MARGIN
FLOW  UNIT2 UNIT 3 UNIT 2 UNIT3 ~ UNIT2 UNIT3 UNIT2 UNIT3 UNIT2 UNIT3
AI10,000 257 23.9 0.8 44.22 5.74 12.78
B/11,000 29 27 0.4 43.29 5.74 8.55
/10,000 26 237 0.2 42.83 5.74 11.09
D/11,000 28 * 30 1.1 44.91 5.74 11.17
CS PUMPS
~ VENDOR VALUE OF EZFLOW NPSH AVAILABLE ~ STRAINER HEAD NPSH
PUMP/  NPSH REQUIRED PUMP PRESSURE WITHOUT STRAINER LOSS(Ref. 3.15) MARGIN
FLOW  UNIT2 UNIT 3 UNIT 2 UNIT3  UNIT2 UNIT3 UNIT2  UNIT3 UNIT2 UNIT3
AI4650 38 38 1.7 N/A
B/3125 27 27 23 47.70 5.74 © 7 14,96
C/4650 38 38 0.2 N/A
D/3125 27 27 1.5 45.84 5.74 " 1310







TABLE 3
MD-Q0999-970046

SUPPRESSION POOL TEMPERATURE OF 140 DEGREES

CASE 1 - U2140#01/U3140#01 - RHR A/C - 11,000 GPM, B/D - 10,000 GPM, CS A/BICID - 3125 GPM

ABSOLUTE SPECIFIC CONVERSION  POOL OVER TOTAL EZFLOW EZFLOW
RESSSUR VOLUME FACTOR PRESSURE PRESSURE PRESSURE STRAINER FLOW  STRAINER LOSS
2.8892 0.016283  2.346192 14.4 20 - 16.4 UNIT2 UNIT3 UNIT2 UNIT3
14483 14453 6.5 6.5
RHR PUMPS 134562 13449 5.6 5.6
13979 13983 6.1 6.1
VENDOR VALUE OF EZFLOW 13500 13499 5.7 5.7
PUMP/ NPSH REQUIRED PUMP PRESSURE NPSH AVAILABLE STRAINER HEAD NPSH
FLOW UNIT 2 UNIT 3 UNIT 2 UNIT3 WITHOUT STRAINER LOSS(Ref. 3.15) MARGIN
UNIT 2 UNIT3 UNIT2 UNIT3 UNIT2 UNIT3
A/11,000 29 27 0.7 0.7 38.94 38.94 5.20 5.20 4.74 6.74
B/10,000 26 24.8 1.1 1.1 39.88 39.88 5.20 5.20 8.68 9.88
C/11,000 30 27 0 0 37.30 37.30 5.20 5.20 2.10 5.10
D/10,000 24.4 26 1.7 1.7 41.29 41.29 5.20 5.20 11.69 10.08
CS PUMPS
VENDOR VALUE OF EZFLOW NPSH AVAILABLE STRAINER HEAD NPSH
PUMP/ . NPSH REQUIRED PUMP PRESSURE WITHOUT STRAINER LOSS(Ref. 3.15) MARGIN
FLOW UNIT 2 UNIT 3 UNIT 2 UNIT 3 UNIT 2 UNIT3 UNIT2 UNIT3 UNIT2 UNIT3
AI3125 27 27 1.6 1.6 41.05 41.05 5.20 5.20 8.85 8.85
B/3125 27 27 25 2.5 43.16 43.16 520 . 520 10.86 10.96
C3125 27 27 24 2.5 42,93 43.16 5.20 5.20 10.73 10.96

D/3125 27 27 1.7 1.7 41.29 41.29 5.20 5.20 9.0 9.09







TABLE 3
MD-Q09989-970046

CASE 2 - U2140#02/U3140#02 - RHR AJC - 10,000 GPM, B/D - 11,000 GPM, CS A/B/C/D - 3125 GPM

ABSOLUTE SPECIFIC CONVERSION  POOL OVER TOTAL EZFLOW EZFLOW
PRESSURE VOLUME FACTOR RESSSUR PRESSURE PRESSURE STRAINER FLOW  STRAINER LOSS
28892 0.016293  2,346192 14.4 2.0 16.4 UNIT2 UNIT3 UNIT2 UNIT3
14443 14444 6.5 6.5
13455 13452 5.6 5.6
13987 13991 6.1 6.1
13498 13497 5.7 5.7
RHR PUMPS
VENDOR VALUE OF EZFLOW NPSH AVAILABLE STRAINER HEAD NPSH
PUMP/ NPSH REQUIRED PUMP PRESSURE WITHOUT STRAINER LOSS(Ref. 3.15) MARGIN
FLOW UNIT 2 UNIT 3 UNIT 2 UNIT 3 UNIT 2 UNIT3 UNIT2 UNIT3 UNT2 UNIT3
A/10,000 25.7 23.9 1 1 39.65 39.65 5.20 5.20 8.75 10.55
B/11,000 29 27 0.6 0.6 38.71 38.71 5.20 5.20 4.51 6.51
C/10,000 26 T 237 0.4 0.4 38.24 38.24 5.20 5.20 7.04 9.34
D/11,000 28 30 1.3 1.4 40.35 40.58 5.20 5.20 7.15 5.38
CS PUMPS
: VENDOR VALUE OF EZFLOW NPSH AVAILABLE STRAINER HEAD NPSH
PUMP/ NPSH REQUIRED PUMP PRESSURE WITHOUT STRAINER LOSS(Ref. 3.15) MARGIN
FLOW UNIT 2 UNIT 3 UNIT 2 UNIT 3 UNIT 2 UNIT3 UNIT2 UNIT3 UNIT2 UNIT3
Af3125 27 27 1.6 1.6 41.05 41.05 5.20 5.20 - 8.85 8.85
B/3125 27 27 25, 25 43.16 43.16 520 - 520 10.96 10.96
C13125 27 27 2.4 2.5 42.93 43.16 5.20 520 ° 1073 10.96
D/3125 27 27 1.7 1.7 41.29 41.29 5.20 5.20 9.09 9.09






TABLE 3
MD-Q0899-970046

CASE 3 - U2140#03/U3140#03 - RHR A/BICID - 10,000 GPM, CS A/C - 4650 GPM, BID - 3125 GPM

ABSOLUTE SPECIFIC CONVERSION ~ POOL OVER  TOTAL EZFLOW EZFLOW
RESSSUR VOLUME FACTOR PRESSURE PRESSURE PRESSURE STRAINER FLOW  STRAINER LOSS
2.8892 0016293  2.346192 14.4 2.0 164  UNIT2 UNIT3 UNIT2 UNIT3
14508 14599 6.6 6.6
13783 13781 5.9 5.9
14228 14230 6.3 6.3
13841 13841 6 6
RHR PUMPS
VENDOR VALUE OF EZFLOW NPSH AVAILABLE ~ STRAINER HEAD NPSH
PUMP/ NPSH REQUIRED PUMP PRESSURE WITHOUT STRAINER LOSS(Ref. 3.15) - MARGIN
FLOW UNIT2  UNIT3 UNIT2 ~ UNIT3  UNIT2 UNIT3 UNIT2 UNIT3 UNIT2 UNIT3
AM0,000 257 . 23.9 1.1 1.1 4018 4018 549 549 899  10.79
BM0000 26 24.8 1 1 39.95 3995 549 549 8.46 9.66
CM0,000 26  * 237 0.4 0.4 38.54 3854  5.49 5.49 7.05 9.35
D/10,000  24.4 26 1.6 1.7 4135 4159 549 549 1146  10.10
CS PUMPS
VENDOR VALUE OF EZFLOW NPSH AVAILABLE ~ STRAINER HEAD NPSH
PUMP/  NPSH REQUIRED PUMP PRESSURE WITHOUT STRAINER LOSS(Ref. 3.15) MARGIN
FLOW UNIT2  UNIT3 UNIT2  UNIT3  UNIT2Z UNIT3 UNIT2 UNIT3 UNIT2 UNIT3
AJ4650 38 38 -1.6 -1.6 N/A N/A L
B/3125 27 27 2.4 24 . 4323 4323 549 549 1074 1074
C/4650 38 38 0.3 0.3 NA . NA
DI3125 27 27 1.6 1.6 4135 #4135  5.49 5.49 8.86 8.86







CASE 4 - U2140#_I04 - RHR A/BICID - 10,000 GPM, CS AIC - 3125 GPM, BID - 4650 GPM

ABSOLUTE SPECIFIC CONVERSION

PRESSURE VOLUME FACTOR

2.8892

PUMP/
FLOW

A/10,000
B/10,000
C/10,000
D/10,000

PUMP/
FLOW

AJ3125
B/4650
C/3125
D/4650

0.016283  2.346192

RHR PUMPS

VENDOR VALUE OF
NPSH REQUIRED
UNIT 2 UNIT 3

25.7
26
26

244

Cs PUMPS

VENDOR VALUE OF
NPSH REQUIRED
UNIT 2 UNIT 3

27
38
27
38

POOL  OVER TOTAL EZFLOW EZFLOW
PRESSURE PRESSURE PRESSURE STRAINER FLOW  STRAINER LOSS

14.4 20 16.4 UNIT-2 UNIT3 UNIT2
14625 6.7
13731 5.9
14193 6.3
13901 6
EZFLOW NPSH AVAILABLE STRAINER HEAD
PUMP PRESSURE WITHOUT STRAINER LOSS(Ref. 3.15)
UNIT 2 UNIT 3 UNIT 2 UNIT3 UNIT2 UNITS3
1.1 40.18 5.44
1 39.95 5.44
0.5 38.77 5.44
1.6 41.35 5.44
EZFLOW NPSH AVAILABLE STRAINER HEAD

PUMP PRESSURE WITHOUT STRAINER LOSS(Ref. 3.15)
UNIT 2 UNIT 3 UNIT 2 UNIT3 UNIT2 UNIT3

21 42.63 5.44
0.1 N/A
2.9 44.40 5.44
-1.7 N/A

J

UNIT 3

NPSH
MARGIN

TABLE 3
MD-Q0989-970046

UNIT2 UNIT3

9.04
8.51
7.33
11.51

NPSH
MARGIN
UNIT 2
10.09

11.96

UNIT 3







SUPPRESSION POOL TEMPERATURE OF 150 DEGREES

CASE 1 - U2150#01/U3150#01 - RHR A/C - 11,000 GPM, B/D'- 10,000 GPM, CS AIBI/CID - 3125 GPM

ABSOLUTE SPECIFIC CONVERSION

PRESSURE VOLUME

3.7184

PUMP/
FLOW

A/11,000
B/10,000
C/11,000
D/10,000

PUMP/
FLOW

AJ3125
B/3125
C13125
D/3125

POOL

PRESSURE PRESSURE PRESSURE STRAINER FLOW

OVER

FACTOR
0.016343  2.353392 14.4 20
RHR PUMPS
VENDOR VALUE OF EZFLOW
NPSH REQUIRED PUMP PRESSURE
UNIT 2 UNIT 3 UNIT 2 UNIT 3
29 27 0.7 0.7
26 24.8 1.1 1
30 27 0 -0.1
24.4 26 1.7 1.7
CS PUMPS
VENDOR VALUE OF EZFLOW
NPSH REQUIRED PUMP PRESSURE
UNIT 2 UNIT 3 UNIT 2 UNIT 3
27 27 1.6 1.6
27 27 25 2.5
27 27 24 2.4
27 27 1.7 1.7

TABLE 3

TOTAL EZFLOW EZFLOW

16.4 UNIT2 UNIT3 UNIT2
14496 14496 6.6
13493 13490 5.7
14022 14025 6.1

13542 13540 57

NPSH AVAILABLE STRAINER HEAD

WITHOUT STRAINER LOSS(Ref. 3.15)
UNIT 2 UNIT3 UNIT2 UNIT3
37.19 37.19 5.30 5.30
38.13 37.90 5.30 5.30
35.54 35.31 5.30 5.30
39.55 39.55 5.30 5.30

NPSH AVAILABLE ~ STRAINER HEAD
WITHOUT STRAINER LOSS(Ref. 3.15)
UNIT2 UNIT3 UNIT2 UNIT3

39.31 39.31 530 . 5.30
41.43 41.43 5.30 5.30
41.19 41.19 5.30 6.30
39.55 39.55 5.30 6.30

STRAINER LOSS

MD-Q0999-970046
UNIT 3
6.6
5.7
6.1
5.7
NPSH
MARGIN
UNIT2 UNIT3
2.89 4.89
6.83 7.80
0.24 3.01
0.85 8.25
NPSH
MARGIN
UNIT2 UNIT3
7.01 7.01
0.13 9.13
8.89 8.89

7.25 7.25






CASE 2 - U2150#02/U3150#02 - RHR A/C - 10,000 GPM, B/D - 11,000 GPM, CS A/BICID - 3125 GPM

ABSOLUTE SPECIFIC CONVERSION
RESSSUR VOLUME

3.7184

PUMP/
FLOW

AJ/10,000
B/11,000
C/10,000
D/11,000

PUMP/
FLOW

AJ3125
B/3125
C/3125
D/3125

FACTOR
0.016343  2.353302
RHR PUMPS
VENDOR VALUE OF
NPSH REQUIRED
UNIT 2 UNIT 3
25.7 23.9
29 27
26 23.7
28 . 30
CS PUMPS
VENDOR VALUE OF
NPSH REQUIRED
UNIT 2 UNIT 3
27 27 '
27 27
27 27
27 27

POOL OVER

TABLE 3
MD-Q0993-970046

TOTAL EZFLOW EZFLOW
PRESSURE PRESSURE PRESSURE STRAINER FLOW  STRAINER LOSS
14.4 20 16.4 UNIT2 UNIT3 UNIT2 UNIT3
14487 14487 6.5 6.5
13497 13494 5.7 5.7
14030 14033 6.1 6.1
13539 13538 5.7 5.7
EZFLOW NPSH AVAILABLE STRAINER HEAD NPSH
PUMP PRESSURE WITHOUT STRAINER LOSS(Ref. 3.15) MARGIN
UNIT 2 UNIT 3 UNIT 2 UNIT3 UNIT2 UNIT3 UNIT2 UNIT3
1 1 37.90 37.90 5.30 5.30 6.90 8.70
0.6 0.6 36.96 36.96 5.30 5.30 2.66 4.66
0.4 0.4 36.49 36.49 5.30 5.30 5.19 7.49
1.3 1.3 38.60 38.60 5.30 5.30 5.30 3.30
EZFLOW NPSH AVAILABLE STRAINER HEAD NPSH
PUMP PRESSURE WITHOUT STRAINER LOSS(Ref. 3.15) MARGIN
UNIT 2 UNIT 3 UNIT 2 UNIT3 UNIT2 UNIT3 UNIT2 UNIT3
1.6 1.6 39.31 39.31 6.30 5.30 7.01 7.01
2.5 2.5 41.43 41.43 5.30 5.30 9.13 9.13
24 2.4 41.19 41.18 5.30 5.30 8.89 8.89
1.7 1.7 39.55 39.55 5.30 5.30 7.25 7.25

@







CASE 3 - U2150#03/U3150#03 - RHR A/BICID - 10,000 GPM, CS AJC - 4650 GPM, BID - 3125 GPM

ABSOLUTE SPECIFIC CONVERSION
PRESSURE VOLUME

3.7184

PUMP/
FLOW

A/10,000
B/10,000
C/10,000
D/10,000

PUMP/
FLOW

AJ4650
B/3125
C/4650
D/3125

FACTOR
0.016343  2.353392
RHR PUMPS
VENDOR VALUE OF
NPSH REQUIRED
UNIT 2 UNIT 3
25.7 23.9
26 24.8
26 23.7
24.4 . 26
CS PUMPS
VENDOR VALUE OF
NPSH REQUIRED
UNIT 2 UNIT 3
38 38
27 27
38 38
27 27

POOL OVER

PRESSURE PRESSURE PRESSURE STRAINER FLOW

14.4 2.0
EZFLOW
PUMP PRESSURE
UNIT 2 UNIT 3
1 1
1 1
0.4 0.4
1.6 1.6
EZFLOW
PUMP PRESSURE
UNIT 2 UNIT 3
-1.7 -1.6
24 2.3
0.2 0.3
1.5 1.5

TABLE3

MD-Q0999-970046

TOTAL EZFLOW EZFLOW
STRAINER LOSS
16.4 UNIT2Z UNIT3 UNIT2 UNIT3
14642 14643 6.7 6.7
13826 13824 6 6
14271 14273 6.4 6.4
13884 13883 6 6
NPSH AVAILABLE STRAINER HEAD NPSH
WITHOUT STRAINER LOSS(Ref. 3.15) MARGIN
UNIT 2 UNIT3 UNIT2 UNIT3 UNIT2 UNIT3
38.20 38.20 5.57 5.57 6.93 8.73
38.20 38.20 5.57 5.57 6.63 7.83
36.79 36.79 5.57 5.57 5.22 7.52
39.61 39.61 5.57 5.57 9.64 8.04
NPSH AVAILABLE STRAINER HEAD NPSH
WITHOUT STRAINER LOSS(Ref. 3.15) MARGIN
UNIT 2 UNIT3 UNIT2® UNIT3 UNIT2 UNIT3
N/A N/A
41.49 41.26 5.57 5.57 ., 8.92 8.69
N/A N/A ’
39.37 39.37 5.57 5.57 6.80 6.80

io







TABLE 3
MD-Q0899-970046

CASE 4 - U2150404 - RHR A/BICID - 10,000 GPM, CS AIC - 3125 GPM, BID - 4650 GPM

ABSOLUTE SPECIFIC CONVERSION POdL OVER TOTAL EZFLOW EZFLOW
PRESSURE VOLUME FACTOR PRESSURE PRESSURE PRESSURE STRAINER FLOW  STRAINER LOSS
3.7184  0.016343  2.353392 14.4 2.0 16.4 UNIT2 UNIT3 UNIT2 UNIT3
14669 6.7
13773 5.9
14236 6.3
13944 6.1
RHR PUMPS
VENDOR VALUE OF EZFLOW NPSH AVAILABLE =~ STRAINER HEAD NPSH
PUMP/ NPSH REQUIRED PUMP PRESSURE WITHOUT STRAINER LOSS(Ref. 3.15) MARGIN
FLOW UNIT 2 UNIT 3 UNIT 2 UNIT 3 UNIT 2 UNIT3 UNIT2 UNIT3 UNIT2 UNIT3
A/10,000 25.7 1.1 38.33 5.48 7.15
B/10,000 26 1 38.10 5.48 6.62
C/10,000 26 04 36.69 5.48 5.21
D/10,000 24.4 . 1.6 39.51 5.48 9.63
CS PUMPS
VENDOR VALUE OF EZFLOW NPSH AVAILABLE STRAINER HEAD NPSH
PUMP/  NPSH REQUIRED PUMP PRESSURE WITHOUT.STRAINER LOSS(Ref. 3.15) MARGIN
FLOW UNIT 2 UNIT 3 UNIT 2 UNIT 3 UNIT 2 UNIT3 UNIT2 UNIT3 UNIT2 UNIT3
A13125 27 2 40.45 5.48 7.97
B/4650 38 0.1 N/A : ;
C/3125 27 2.9 42.57 5.48 10.09
D/4650 38 -1.7 N/A :

| @ |






SUPPRESSION POOL TEMPERATURE OF 177 DEGREES

CASE 1 - U2177001/U3177#01 - RHR A/C - 6500 GPM, BID - 0 GPM, CS AJC - 3125 GPM, B/D - 0 GPM

ABSOLUTE SPECIFIC CONVERSION
PRESSURE VOLUME

7.0265

PUMP/
FLOW

AJB500
B/O
CI6500
D/O

PUMP/
FLOW

AJ3125
B/O
C/3125
D/0

FACTOR
0016492  2.374848
RHR PUMPS
VENDOR VALUE OF
NPSH REQUIRED
UNIT2  UNIT3
24 24
24 -+ 24
24 24
24 24
CS PUMPS
VENDOR VALUE OF
. NPSH REQUIRED
UNIT2  UNIT3
27 27
27 27
27 27
27 27

POOL OVER

TABLE 3

MD-Q0999-970046

TOTAL EZFLOW EZFLOW
PRESSURE PRESSURE PRESSURE STRAINER FLOW  STRAINER LOSS
14.4 20 16.4 UNIT2 UNIT3 UNIT2 UNITS3
5238 5222 0.8 0.8
4722 4733 0.6 0.6
4860 4874 0.7 0.7
4982 4973 0.7 0.7
EZFLOW NPSH AVAILABLE STRAINER HEAD NPSH
PUMP PRESSURE WITHOUT STRAINER LOSS(Ref. 3.15) MARGIN
UNIT 2 UNIT 3 UNIT 2 UNIT3 UNIT2 UNIT3 UNITZ2 UNIT3
5.3 5.3 35.45 35.45 0.24 0.24 11.21 11.21
6.1 6.1 N/A N/A
5 5 34.73 34.73 0.24 0.24 10.49 10.49
6.1 6.1 N/A N/A
EZFLOW NPSH AVAILABLE STRAINER HEAD NPSH
PUMP PRESSURE WITHOUT STRAINER LOSS(Ref. 3.15) MARGIN
UNIT 2 UNIT 3 UNIT 2 UNIT3 UNIT2 UNIT3 UNIT2 UNIT3
3.6 3.6 31.41 31.41 0.24 0.24 4147 417
6.3 6.3 N/A N/A »
4.5 4.5 33.55 33.55 0.24 0.24 6.31 6.31
6.3 6.3 N/A N/A

@







CALCULATION SHEET

MD-0Q0999-970046 Rev. 0 [ Plant: BEN/U2 & 3 | Page:

.Subject: NPSH Evaluation of Browns Ferry RHR and Rev. | Prepared Date

CS Pumps ) »_Chccked _____Date____
APPENDIX 1

UNIT 2 EZFLOW CASE OUTPUTS







Date: 07/19/97 (Sat) Time: 0630 1
EZFLOW: Vexrsion 3 QA

site: unspecified
001.NET: UNIT 2-95,RHR A/C-11k,B/D-10K,CS A/C-4650,B/D-3125,LIMITING

---------------------- TVA AUTHORIZED USE ONLY =---cc e e e e e
‘ pipe material roughness dia.red.
| CS8 carbon steel ..... 0.0001500 0.00000
' CI cast iron ........ 0.0008500 0.00000
CO concrete .....00.. 0.0030000 0.00000
SS stainless steel .. 0.0000050 0.00000
CU CoOpper v .cveeeeennn 0.0000050 0.00000
FG fiberxrglass ....... 0.0005000 0.00000
PV PVC ...t ttennen 0.0004000 0.00000
CL cement-lined ..... 0.0020000 0.00000

standard=Steam&Condensate

system contains 58 parts: 29 links, 15 nodes, NO pumps, 14 Tees

reference_temperature=95 at node=1l ,
barometric_pressure=14.7

% k% WARNING * Kk k
Links having zexro or near zero flow (especially inactive
portions of the network and links having check valves) may
be mathematically indeterminate. The computed parameters
for such links must be considered with caution. All 1links

w‘less than 1 gpm flow are indicated with a "?".

* OLUTION SUMMARY **=*
Solution Status = Maximum convergence achieved.
Number of Iterations = 60
Largest Corrections in Last Iteration:
Flow ~-3.25e+000 gpm
Pressure -6.52e~-004 psig
Tee Loss Coefficient 0.00e+000







Date: 07/19/97 (Sat) Time: 0630 2
EZFLOW: Version 3 QA

site: unspecified

001 .NET: UNIT 2~-95,RHR A/C-11k,B/D-10K,CS A/C-4650,B/D-3125, LIMITING
---------------------- TVA AUTHORIZED USE ONLY --=mcmcccccmmccccccacccccma-

NETWORK DETAIL

LINK l=====T2===> "1>2"
inlet=1, exit=T2, dia=30, sch=XS, mat="carbon steel®
"Straight pipe", len=4
"Check valve", flow=14700, dp=2.92

LINK 23====T22==> "23>»22"
inlet=23, exit=T22, dia=30, sch=XS, mat="carbon steel"
"Straight pipe", len=4
"Check valve", £low=14700, dp=2.92

LINK 27====T26==> "27>26"
inlet=27, exit=T26, dia=30, sch=XS, mat="carbon steel"
"Straight pipe", len=4
"Check valve', flow=14700, dp=2.92 ’

LINK S=====T6===> "5>6"
inlet=5, exit=T6, dia=30, sch=XS, mat="carbon steel"®
"Straight pipe", len=4
"Check valve", f£low=14700, dp=2.92

LAY T4AC==PUMPA> "RHR Pump A"
t=T4AC, exit=PUMPA, dia=24, sch=S, mat="carbon steel"

ed flow=11000
"Gate valve" isolation
"90" short radius elbow"
"90" short radius elbow"
"90" short radius elbow"
"Straight pipe", len=19.625
"Decreaser", dia=23.24

LINK T4AC==PUMPC> "RHR Pump C"
inlet=T4AC, exit=PUMPC, dia=24, sch=S8, mat="carbon steel"
fixed flow=11000
"Gate valve" isolation
"90” short radius elbow"
"45” ghort radius elbow"
"Straight pipe", len=11.71

LINK T4BD==PUMPB> "RHR Pump B"
inlet=T4BD, exit=PUMPB, dia=24, sch=S, mat="carbon steel!
fixed_£flow=10000
"Gate valve' isolation
90" short radius elbow"
145"~ short radius elbow"
"Straight pipe", len=11.7







Date: 07/19/97 (sSat) Time: 0630 3

EZFLOW: Vexrsion 3 QA ,

site: unspecified

001.NET: UNIT 2-95,RHR A/C-11k,B/D-10K,CS A/C- 4650,B/D-3125, LIMITING
---------------------- TVA AUTHORIZED USE ONLY -=~---ccccmcmcccccceec e eeee

NETWORK DETAIL

LINK T4BD==PUMPD> "RHR Pump D"
inlet=T4BD, exit=PUMPD, dia=24, sch=S, mat="carbon steel™”
fixed_flow=10000
"Gate valve'" isolation
"50" short radius elbow!
90" short radius elbow"
190" short radius elbow"
"straight pipe", len=26.27
"Decreaser", dia=23.24

LINK TCSA>CSPUaba "CS Pump C"
inlet=TCSAC, exit=CSPUMPC, dia=16, sch=S, mat="carbon steel”
fixed_flow=4650
"Gate valve" isolation
"90" long radius elbow"

145" long radius elbow"
"Straight pipe", len=10.57

LINK TCSAC=CSPUM> "CS pump A" .
inlet=TCSAC, exit=CSPUMPA, dia=16, sch=S, mat='"carbon steel"

aced flow=4650
e valve" isolation
~ long radius elbow"

"90" long radius elbow"
"Straight pipe", len=16.55

LINK TCSB>CSPUabc "TCSBD>CSPUMPD"
inlet=TCSBD, exit=CSPUMPD, dia=16, sch=S, mat="carbon steel"
fixed_flow=3125
"Gate valve" isolation
"90" long radius elbow"
145" long radius elbow"
"Straight pipe", len=10.49

LINK TCSBD=CSPUM> "TCSBD>CSPUMPB"
inlet=TCSBD, exit=CSPUMPB, dia=16, sch=S, mat="carbon steel"
fixed flow=3125
"Gate valve'" isolation
"90” long radius elbow"
"90”" long radius elbow"
"Straight pipe", len=16.55

NODE 1 "Strainer 204A"
elev=528.4, pres=3.55, temp=95

NODE 23 "Strainer 204C™

eiev=528.4, pres=3.55, temp=95




e




Date: 07/19/97 (Sat) Time: 0630 4
EZFLOW: Version 3 QA
site: unspecified

@

NODE 27 "Strainexr 204D"
elev=528.4, pres=3.55, temp=95

NETWORK DETAIL

NODE 5 "Strainexr 204B"
elev=528.4, pres=3.55, temp=95

NODE CSPUMPA "CS pump a"
elev=521.3

NODE CSPUMPB "CS pump b"
elev=5821.3

NODE CSPUMPC "CS pump c"
elev=521.3

NODE CSPUMPD "CS pump 4"
elev=521.3

NODE PUMPA "RHR pump a"
elev=521.6

'PWPB "RHR pump b"
=521.6

NODE PUMPC "RHR pump c"
elev=521.6

NODE PUMPD "RHR pump 4"
elev=521.6

TEE T2 "Strainexr 204A"
nodel=T6, node2=1, node3=T36, elev=525.3
"standard converging"

TEE T22 "Strainer 204C"
nodel=T20, node2=23; node3=T26, elev=525.3
"standard diverging (lateral_to_run)*

TEE T26 "Strainer 204D"
nodel=T22, node2=27, node3=T30, elev=525.3
"standaxrd converging"

TEE T4AC "T36>PUMPC>PUMPA"

nodel=T36, node2=PUMPC, node3=PUMPA, elev=525.6

"standaxrd diverging (run_to_lateral)"

001.NET: UNIT 2-95,RHR A/C-11k,B/D-10K,CS A/C-4650,B/D-3125, LIMITING
---------------------- TVA AUTHORIZED USE ONLY
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Date: 07/19/97 (Sat) Time: 0630 5
EZFLOW: Version 3 QA

si&s: unspecified
L‘OOLNET: UNIT 2-95,RHR A/C-11k,B/D-10K,CS A/C-4650,B/D-3125, LIMITING
B TVA AUTHORIZED USE ONLY ----~c-sc-cemcccccmccccaco——n

NETWORK DETAIL

TEE T4BD "T30>PUMPD>PUMPB"
nodel=T30, node2=PUMPB, node3=PUMPD, elev=525.6
"standard diverging (run_to_latexal)™"

TEE T6 "Strainer 204B"
nodel=T2, node2=5, node3=1l, elev=525.3
"standard diverging (lateral_to_xun)"

TEE TCSAC "T14>CSPUMPA>CSPUMPC"
nodel=T14, node2=CSPUMPA, node3=CSPUMPC, elev=525.3
"standard diverging (run_to_lateral)™

TEE TCSBD "T20>CSPUMPB>CSPUMPD" .

nodel=T20, node2=CSPUMPD, node3=CSPUMPB, elev=521.3
"standard diverging (run_to_lateral)"

.Vv ’







Date:

o

inlet_node

1

23

27

5
T4AC
T4AC
T4BD
T4BD
TCSAC
TCSAC
TCSBD
TCSBD

07/19/97 (Sat)
EZFLOW: Version 3 QA
unspecified

exit_ncode

T2
T22

'T26

T6
PUMPA
PUMPC
PUMPB
PUMPD
CSPUMPC
CSPUMPA
CSPUMPD
CSPUMPB

Time:

mat

Cs
Cs
Cs
Cs
cs
cs
Cs
cs
61]
CS
CS
cs

06

30

SUMMARY OF LINKS

dia sch red roughness

30.
30.
30.
30.
24.
24.
24.
24,
16.
16.
16.
16.

CO0O0OO0O0OOOOOOO

nunnnnnunn

Xs
Xs
XS
XS

def
def
def
def
def
def
def
def
def
def
def
def

default
default
default
default
default
default
default
default
default
default
default
default

001.NET: UNIT 2-95,RHR A/C-11k,B/D-10K,CS A/C-4650,B/D-3125,LIMITING
TVA AUTHORIZED USE ONLY

gpm <-Head Head->

14979
14103
14588
14170
11055
11055
10050
10050

4673

4673

3141
, 3141

536.
536.
536.
536.
523,
521.
524.
525.
522.
518.
524.
526.

OWONOHADAGNGRNON

529.
530.
530.
530.
522.
521.
523.
525.
521.
517.
524.
526.

VIOAWJORHO® OB G

HRWONMDADNDEIWVLIO
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Date: 07/19/97 (Sat) Time: 0630 7
EZFLOW: Version 3 QA
- site: unspecified
001.NET: UNIT 2~-95,RHR A/C-11k,B/D-10K,CS A/C-4650,B/D-3125,LIMITING
---------------------- TVA AUTHORIZED USE ONLY ==w---cccccceccccerrceece——-

SUMMARY OF NODES

node_name Elev Head Pres Tmp dens status
1 528.4 536.6 3.6 85 62.1 OK
23 528.4 536.6 3.6 95 62.1 OK
. 27 '528.4° 536.6 3.6 95 62.1 OK
5 528.4 536.6 3.6, 95 :62.1 OK
CSPUMPA 521.3 517.3 -1.7 95 62.1 OK
CSPUMPB 521.3 526.5 2.2 95 62.1 OK
CSPUMPC 521.3 521.7 0.2 95 62.1 OK
CSPUMPD 521.3 524.6 1.4 95 62.1 OK ) :
- PUMPA 521.6 522.8 0.5 95 62.1 OK '
PUMPB 521.6. 523.6 0.9 95 62.1 OK
PUMPC 521.6 521.1 -0.2 95 62.1 OK
PUMPD 521.6 525.0" 1.5 95 62.1 OK .







Date: 07/19/97 (Sat) Time: 0630 8
EZFLOW: Version 3 QA

site: unspecified
j 001.NET: UNIT 2-95,RHR A/C-11k,B/D-10K,CS A/C-4650,B/D-3125,LIMITING
O ------~~—mmmmmm e — = - - TVA AUTHORIZED USE ONLY ----- R T P

SUMMARY OF CONTROL VALVES

inlet_node exit_node seg gpm type status
1 T2 1 14979 CHECK ' OPEN
23 T22 1 14103 CHECK OPEN
27 T26 1 14588 CHECK OPEN
5 T6 1 14170 CHECK OPEN
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Date: 07/19/97 (Sat) Time: 0630 9
EZFLOW: Version 3 QA

sise: unspecified 7
001.NET: UNIT 2-95,RHR A/C-11k,B/D-10K,CS A/C-4650,B/D-3125, LIMITING
A TVA AUTHORIZED USE ONLY --~--=-e--am-=-

SUMMARY OF TEES

Tee_name type gpml gpm2 gpm3 Headl Head2 Head3

T2 SCON 8127 14979 23105 529.9 529.6 526.8
T22 SDLR 9585 14103 4518 530.0 530.4 530.3
T26 SCON 4518 14588 15106 530.3 530.0 528.1
T4AC SDRL 22111 11055 11055 523.1 521.6 ©523.8
T4BD SDRL 20101 10050 10050 ©525.3 524.1 525.8
T6 SDLR 8127 14170 6044 530.1 530.4 530.2
TCSAC SDRL 9347 4673 4673 519.1 518.0 522.2
TCSBD SDRL 6281 3141 3141 525.4 524.9 526.8
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Date: 07/19/97 (Sat) Time: 0630
EZFLOW: Version 3 QA

s unspecified
U 001.NET: UNIT 2-95,RHR A/C-11k,B/D-10K,CS A/C-4650,B/D-3125, LIMITING

LINK l=====T2===> gpm=14979 1>2
, sch=XS, mat="carbon steel"

Dnom=30, Dact=29
component_name- -
inlet_node=1 ...

Straight pipe, len=4 .............
Check valve, flow=14700, dp=2.92

exit_node=T2 ...

LINK 23====T22==> gpm=14103 23>22

Dnom=30, Dact=295
component_name--
inlet_node=23 ..

4

------------------

Straight pipe, len=4 .............
Check valve, flow=14700, dp=2.92

exit_node=T22 ..

LINK 27====T26==> gpm=14588 27>26

Dnom=30, Dact=29
component_name--
inlet node=27 ..

14

ight pipe, len=4 ..... e
valve, flow=14700, dp=2.92 .

exIt_node=T26 ..

LINK S=====T6===> gpm=l4l70 5>6
, sch=XS, mat="carbon steel"

Dnom=30, Dact=29
component _name- -
inlet_node=5 ...

------------------

Straight pipe, len=4 .............
Check valve, flow=14700, dp=2.92

exit_node=T6 ...

LINK T4AC==PUMPA>

10

TVA AUTHORIZED USE ONLY

LINK DETAIL

8.

51

sch=XS, mat="carbon steel"

> «~=-K-> <==~L-~->

4.0

<==K-> <~-=-L->

8.

51

gpm=11055 RHR Pump A

sch=XS, mat="carbon steel®

4.0

Dnom=24, Dact=23.25, sch=S, mat="carbon steel"

component_name--
inlet_node=T4AC
fixed_ flow=11000

Gate valve isolation .............

90° short radius
90° short radius
90° short radius

elbow ...........
elbow ...........
elbow ........:..

Straight pipe, len=19.625 ........
Decreaser, dia=23.24 ......ccc00..

exit_node=PUMPA

oooooooooooooooooo

12.8
35.0
35.0
35.0
19.6

<==-H~>
536.6
536.6
$29.6
529.6

<=~H~>
536.6
536.6
530.4
530.4

<=--H->
536.6
536.6
530.0
530.0

<=-=H->
536.6
536.6
530.4
530.4

<--H->
523.8
523.8
523.7
523.4
523.2
522.9
522.8
522.8
522.8

<-dH->

-0.0
-7.0
0.0

<~dH->

-0.0
-6.2
0.0

<~dH->

-0.0
-6.6
0.0

<~dH->

0.0
-0.1
-0.2
-0.2
-0.2
-0.1
-0.0
-0.0

<==P=>
3.6
3.5
0.5
1.9
<==P=->
3.6
3.5
0.9
2.2
<=--P->
3.6
3.5
0.7
2.0
<=-P->
3.6
3.5
0.8
2.2
<==P=->
-0.8
-0.8
-0.8
-0.9
-1.0
-1.1
-1.2
-1.2
0.5

<-dP->

<-dP->
-0.0

-2.7
1.3

<=-dP->
-0.0

-2.9
1.3

<-dP~->

0.0

vt 1 rn 1
oooco
PHRRO

-0.1

1
[l =
~N o

<T>
95
95
9s
95

<T>
95
95
S5
95

éT>

95
95
S5

<T>
95
95
95
S5

<T>
95
95
95
95
95
95
95
95
95
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Date: 07/19/97 (sat) Time: 0630 , 11
EZFLOW: Version 3 QA

s : unspecified
001.NET: UNIT 2-95,RHR A/C-11k,B/D-10K,CS A/C-4650,B/D-3125, LIMITING
PP----— e mmmmeee e TVA AUTHORIZED USE ONLY =~-=-eccccmcoccccmeccccceaom

LINK DETAIL

LINK T4AC==PUMPC> gpm=11055 RHR Pump C
Dnom=24, Dact=23.25, sch=S, mat="carbon steel"

component name---------==--=-w--~- > <==-K-> <-~-L-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet_node=T4AC ........covvuvvevn.n 521.6 -1.7 95
fixed_ flow=11000 ........... e s e 521.6 0.0 -1.7 0.0 95
Gate valve isolation ............. 12.8 521.6 -0.1 -1.7 -0.0 95
90° shorxrt radius elbow ........... 35.0 521.3 -0.2 -1.8 -0.12 95
45° short radius elbow ........... 22.5 521.2 -0.2 _ -1.9 -0.1 95
Straight pipe, len=11.71 ......... 11.7 521.1 -0.1 -2.0 -0.0 95
exit_node=PUMPC ..............c0.. 521.1 -0.0 -0.2 1.7 95

LINK T4BD==PUMPB> gpm=10050 RHR Pump B
Dnom=24, Dact=23.25, sch=S, mat="carbon steel"®

component name--------=-==-~=--=~= > <--K-> <--L-> <~--H-> <-dH-> <--P-> <-dP-> <T>
inlet_node=T4BD ............ 0o ‘ 524.1 -0.7 95
fixed flow=10000 ........... ceesa 524.1 0.0 -0.7 0.0 95
Gate valve isolation ............. 12.8 524.0 -0.1 -0.7 -0.0 95
90° short radius elbow ........... 35.0 523.8 -0.2 -0.8 -0.1 95
45° short radius elbow ........ v 22.5 523.7 -0.1 -0.8 -0.1 95
Straight pipe, len=11.7 .......... 11.7 6523.6 -0.1_ -0.9 -0.0 95
’node:PUMPB .................. 523.6 -0.0 0.9 1.7 95
L T4BD==PUMPD> gpm=10050 RHR Pump D

Dnom=24, Dact=23.25, sch=S, mat="carbon steel"

component_name-------=---=s-=-~~=-~= > <--K-> <--L-> <--H-> <-dH-> <=--P-> <-dP-> <T>
inlet_node=T4BD ...........c0.0n.. 525.8 0.1 95
fixed_£low=10000 .............. e 525.8 0.0 0.1 0.0 95
Gate valve isolation ............. 12.8 525.8 -0.1 0.1 -0.0 95
90° short radius elbow ........... 35.0 525.6 -0.2 -0.0 -0.1 95
90° short radius elbow ........... 35.0 525.4 -0.2 -0.1 -0.1 95
90° short radius elbow ..... Ceeaen 35.00 525.1 -0.2 -0.2 -0.1 95
Straight pipe, len=26.27 ......... 26.3 525.0 -0.2 -0.3 -0.1 95
Decreaser, dia=23.24 ....... e 0.00 525.0 -0.0 -0.3 -0.0 95
exit_node=PUMPD .................. 525.0 -0.0 1.5 1.7 95
LINK TCSA>CSPUaba gpm=4673.4 CS Pump C

Dnom=16, Dact=15.25, sch=S, mat="carbon steel"

component_name---=-=-====----~==-~- > <--K-> <~-L~-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet_node=TCSAC ............... e 522.2 -1.3 95
fixed flow=4650 .................. 522.2 0.0 -1.3 0.0 95
Gate valve isolation ............. 8.5 522.1 -0.1 -1.4 -0.0 95
90° long radius elbow ......... ce 16.8 521.9 -0.2 -1.5 -0.1 95
45° long radius elbow ............ 10.8 521.8 -0.1 -1.5 -0.1 95
Straight pipe, len=10.57 ......... 10.6 521.7 -0.1 -1.6 -0.1 95
exit_node=CSPUMPC ................ 521.7 -0.0 0.2 1.7 95




23
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Date: 07/19/97 (Sat) Time: 0630 12
EZFLOW: Version 3 QA

s‘ unspecified
U

001.NET: UNIT 2-95,RHR A/C-11k,B/D-10K,CS A/C-4650,B/D-3125, LIMITING
LINK TCSAC=CSPUM> gpm=4673.4 CS pump A

---------------------- TVA AUTHORIZED USE ONLY ~---o-ccccecmcccmccmcccm—aaa
Dnom=16, Dact=15.25, sch=S, mat="carbon steel”

LINK DETAIL

component name---------=---s-=~---= > <--K-> <--L~-> <--H-> <-dH-> <~~P-> <-dP-> <T>
inlet_node=TCSAC ..........c.0c0nn 518.0 -3.2 95
fixed flow=4650 ........c0cieuunn. 518.0 0.0 -3.2 0.0 895
Gate valve isolation ............. 8.5 517.9 -0.1 -3.2 ~-0.0 295
90° long radius elbow ............ 16.8 517.7 -0.2 -3.3 -0.1 85
90° long radius elbow ............ 16.8 517.5 -0.2 | -3.4 ~-0.1 95
Straight pipe, len=16.55 ......... 16.6 517.3 -0.2 -3.4 ~-0.1 95
exit node=CSPUMPA ...........c0... 517.3 -0.0 -1.7 1.7 895
LINK TCSB>CSPUabc gpm=3140.7 TCSBD>CSPUMPD

Dnom=16, Dact=15.25, sch=S, mat="carbon steel" .
component_name--------=--=-~-=--= > <--K-> <--L-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet_ node=TCSBD .......cu.cuuuenn 524.9 1.5 95
fixed_flow=3125 .........ccccuvnnn 524.9 0.0 1.5 0.0 095
Gate valve isolation ............. 8.5 524.8 -0.0 1.5 ~0.0 95
90° long radius elbow ............ 16.8 524.8 -0.1 1.5 ~0.0 95
45° long radius elbow ............ 10.8 524.7 -0.1 1.5 ~0.0 95
Straight pipe, len=10.49 ......... 10.5 524.6 -0.1 1.4 -0.0 95
e,node:CSPUMPD ................ 524.6 0.0 1.4 0.0 895
L TCSBD=CSPUM> gpm=3140.7 TCSBD>CSPUMPB

Dnom=16, Dact=15.25, sch=S, mat="carbon steel"

component name--------=-=-=~-=---- > <--K-> <~-L-> <-~H-> <-dH-> <~-P-> <-dP-> <T>
inlet node=TCSBD .........cc0een . 526.8 2.4 95
fixed_flow=3125 ...........c.c0n 526.8 0.0 2.4 0.0 895
Gate valve isolation ............. 8.5 526.8 -0.0 2.4 -0.0 095
90° long radius elbow ............ 16.8 526.7 -0.1 2.3 -0.0 95
90° long radius elbow ............ 16.8 526.6 -0.1 2.3 ~-0.0 95
Straight pipe, len=16.55 ......... 16.6 526.5 -0.1 2.2 -0.0 S5
exit_node=CSPUMPB ..............0n 526.5 0.0 2.2 0.0 95







Date: 07/19/97 (Sat) ‘Time: 0633
EZFLOW: Vexrsion 3 QA

s - unspecified
U"002.NET: UNIT 2-95,RHR A/C-10k,B/D-11K,CS A/C-3125,B/D-4650, LIMITING

---------------------- TVA AUTHORIZED USE ONLY ~-~-=-c--mcmeccmmmceccecma—en

pipe material roughness dia.red.
CS carbon steel ..... 0.0001500 0.00000
CI cast iron ........ 0.0008500 0.00000
CO concrete ......... 0.0030000 0.00000
SS stainless steel .. 0.0000050 0.00000
CU copper . ...ccavven. 0.0000050 0.00000
FG fiberglass ....... 0.0005000 0.00000
PVPVC .....c0vevinneen '0.0004000 0.00000
CL cement-lined ..... 0.0020000 0.00000

standard=Steam&Condensate
system contains 58 parts: 29 links,

reference_temperature=95 at node=1l
barometric_pressure=14.7

15 nodes, NO pumps, 14 Tees

-

*%% WARNING ***
Links having zexro or near zero flow (especially inactive
portions of the network and links having check wvalves) may

be mathematically indeterminate.

The computed parameters

for such links must be considerxed with caution. All 1links
less than 1 .gpm flow are indicated with a "?2#",

**% SOLUTION SUMMARY **¥*

Solution Status = Maximum convergence achieved.

Number of Iterations = 60

Largest Corrections in Last Iteration:

Flow
Pressure
Tee Loss Coefficient

1.48e+000 gpm
1.50e-004 psig
0.00e+000







Date: 07/19/97 (Sat) Time: 0633 2
EZFLOW: Version 3 QA

s : unspecified ‘
002.NET: UNIT 2-95,RHR A/C-10k,B/D-11K,CS A/C-3125,B/D-4650, LIMITING
P --—----=-----m-s-mm-—-—= TVA AUTHORIZED USE ONLY =~=-----=--=s---ce-ceomcoomnooo

NETWORK DETAIL

LINK l=====T2===> "1>2"
inlet=1, exit=T2, dia=30, sch=XS, mat="carbon steel"
"Straight pipe", len=4
nCheck valve", flow=14700, dp=2.92

LINK 23====T22==> "23>22"
inlet=23, exit=T22, dia=30, sch=XS, mat="carbon steel"
"Straight pipe", len=4
"Check valve'", flow=14700, dp=2.92

LINK 27====T26==> "27>26"
inlet=27, exit=T26, dia=30, sch=XS, mat="carbon steel"
nStraight pipe", len=4 .

"Check valve", flow=14700, dp=2.92

LINK S5=====T6===> "5>6"
inlet=5, exit=T6, dia=30, sch=XS, mat="carbon steel"
nStraight pipe", len=4
"Check valve'", flow=14700, dp=2.92

T4AC==PUMPA> "RHR Pump A"
t=T4AC, exit=PUMPA, dia=24, sch=S, mat="carbon steel"

ed_£flow=10000
"Gate valve" isolation
190" short radius elbow"
190" short radius elbow"
190" short radius elbow"
"Straight pipe", len=19.625
"Decreaser", dia=23.24

LINK T4AC==PUMPC> "RHR Pump C"
inlet=T4AC, exit=PUMPC, dia=24, sch=S, mat="carbon steel"
fixed_flow=10000
"Gate valve' isolation
190" short radius elbow"
145~ short radius elbow"
nStraight pipe", len=11.71

LINK T4BD==PUMPB> "RHR Pump B"
inlet=T4BD, exit=PUMPB, dia=24, sch=S, mat="carbon steel"
fixed_flow=11000 ‘
nGate valve" isolation
190~ short radius elbow"
145~ short radius elbow"
nStraight pipe", len=11.7

-~







 Date: 07/19/97 (Sat) Time: 0633 3
EZFLOW: Vexrsion 3 QA

site: unspecified ‘ :
0002 .NET: UNIT 2-95,RHR A/C-10k,B/D-11K,CS A/C-3125,B/D-4650, LIMITING
----------------------- TVA AUTHORIZED USE ONLY ---mmem-----ceccccmcccmm—————

NETWORK DETAIL

LINK T4BD==PUMPD> "RHR Pump D"
inlet=T4BD, exit=PUMPD, dia=24, sch=S, mat="carbon steel" )
fixed_flow=11000
"Gate valve" isolation
190"~ short radius elbow"
190~ short radius elbow"
"90”~ short radius elbow"
"Straight pipe", len=26.27
"Decreaser", dia=23.24

LINK TCSA>CSPUaba "CS pump A"
inlet=TCSAC, exit=CSPUMPA, dia=16, sch=S, mat="carbon steel"
fixed_flow=3125 .
"Gate valve" isolation
190" long radius elbow"
190" long radius elbow"
"Straight pipe", len=16.55

LINK TCSAC=CSPUM> "CS Pump C"
inlet=TCSAC, exit=CSPUMPC, dia=16, sch=S, mat="carbon steel"

axed flow=3125
e valve" isolation
~ long radius elbow"

"45" long radius. elbow"
"Straight pipe", len=10.57

LINK TCSB>CSPUabc "TCSBD>CSPUMPB"
inlet=TCSBD, exit=CSPUMPB, dia=16, sch=S, mat="carbon steel"
fixed flow=4650 . :
nGate valve" isolation
190"~ long radius elbow"
190~ long radius elbow”
"Straight pipe", len=16.55

LINK TCSBD=CSPUM> "TCSBD>CSPUMPD" :
inlet=TCSBD, exit=CSPUMPD, dia=16, sch=S;, mat="carbon steel"
fixed_flow=4650
nGate valve" isolation
"90" long radius elbow"

145" long radius elbow"
"Straight pipe", len=10.49

NODE 1 "Strainexr 204AM
elev=528.4, pres=3.55, temp=95

NODE 23 “Strainer 204C"

iIev=528.4, pres=3.55, temp=95







Date: 07/19/97 (Sat) Time: 0633 4
EZFLOW: Version 3 QA

sifge: unspecified
002.NET: UNIT 2-95,RHR A/C-10k,B/D-11K,CS A/C-3125,B/D-4650, LIMITING
QPP mmmmm e m e e —m -~ TVA AUTHORIZED USE ONLY ==m-wcmcmemcccccmmmemm e e e

NETWORK DETAIL

NODE 27 "Strainer 204D" )
elev=528.4, pres=3.55, temp=95

NODE 5 "Strainer 204B"
elev=528.4, pres=3.55, temp=95

NODE CSPUMPA "CS pump a"
elev=521.3

NODE CSPUMPB "CS pump b"
elev=521.3

NODE CSPUMPC "CS pump c® .
elev=521.3

NODE CSPUMPD "CS pump 4"
elev=521.3

NODE PUMPA "RHR pump a“
elev=521.6

Q’PUMPB "RHR pump b"
v=521.6

NODE PUMPC "RHR pump c"
elev=521.6

NODE PUMPD "RHR pump an
elev=521.6

TEE T2 "Strainer 204A"
nodel=T6, nocde2=1, node3=T36, elev=525.3
"standard converging" '

TEE T22 "Strainer 204C"
nodel=T20, node2=23, nodel3=T26, elev=525.3
"standard diverging (lateral_ to_run)”

TEE T26 "Strainexr 204D"
nodel=T22, node2=27, node3=T30, elev=525.3

"standard converging"
TEE T4AC "T36>PUMPC>PUMPAM

nodel=T36, node2=PUMPC, node3=PUMPA, elev=525.6
"standard diverging (run_to_lateral)"







Date: 07/19/97 (Sat) Time: 0633 5
EZFLOW: Version 3 QA

site: unspecified
002 .NET: UNIT 2-95,RHR A/C-10k,B/D-11K,CS A/C-3125,B/D-4650,LIMITING
---------------------- TVA AUTHORIZED USE ONLY =-==-=-----emeecccccceecean—-

NETWORK DETAIL

TEE T4BD "T30>PUMPD>PUMPB" 7
nodel=T30, node2=PUMPB, node3=PUMPD, elev=525.6

nstandard diverging (run_to_lateral)"

TEE T6 "Strainer 204B"
nodel=T2, node2=5, node3=11, elev=525.3
nstandard diverging (lateral_to_run)"

TEE TCSAC "T14>CSPUMPA>CSPUMPC"
nodel=T1l4, node2=CSPUMPA, node3=CSPUMPC, elev=525.3

nstandard diverging (run_to_lateral)"

TEE TCSBD "T20>CSPUMPB>CSPUMPD*
nodel=T20, node2=CSPUMPD, node3=CSPUMPB, elev=521.3

nstandard diverging (run_to_lateral)™
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SUMMARY OF LINKS

mat dia
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SUMMARY OF NODES

002.NET: UNIT 2-95,RHR A/C-10k,B/D-11K,CS A/C-3125,B/D- 4650 LIMITING
nocde_name Elev ead -szp dens status
@ 528.4 (G36. & 95 62.1 OK

---------------------- TVA AUTHORIZED USE ONLY —=--ce==c-mmmmemcmcmecmcceeee

4 1
23 528.4 536.6 95 62.1 OK
27 528.4 536.6 95 62.1 OK
5 528.4 536.6 95 62.1 OK
CSPUMPA 521.3 G258 95 62.1 OK
CSPUMPB 521.3 521.3 95 62.1 OK
CSPUMPC 521.3 527.8 95 62.1 OK
CSPUMPD 521.3 517.2 95 62.1 OK
PUMPA 521.6 523.5 95 62.1 OK
PUMPB 521.6 522.5 95 62.1 OK
PUMPC 521.6 522.1 95 62.1 OK
PUMPD 521.6 524.2 95 62.1 OK .
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SUMMARY OF CONTROL VALVES

inlet_node exit_node seg gpm type status
X T2 1 15002 CHECK OPEN
23 T22 1 14057 CHECK OPEN
27 T26 -1 14556 CHECK OPEN
5 T6 1 14225 CHECK OPEN
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SUMMARY OF TEES

Tee_name type gpml gpm2 gpm3 Headl Head2 Head3 Présl Pres2 Pres3
T2 SCON 7846 15002 22848 529.9 529.6 526.9 2.0 1.9 0.7
T22 SDLR 9250 14057 4807 530.1 6530.5 530.4 2.1 2.2 2.2
T26 SCON 4807 14556 19364 530.3 530.0 528.1 2.2 2.0 1.2
T4AC SDRI: 20101 10050 10050 523.8 b522.6 524.3 ., -0.8 -1.3 -0.6
T4BD SDRIL: 22111 11055 11055 524.6 523.1 525.2 ~-0.4 -1.1 -0.2
T6 SDLR 7846 14225 6379 530.0 530.3 G530.2 2.0 2.2 2.1
TCSAC SDRL 6282 3141 3141 S526.6 526.1 528.0 & 0.6 0.4 1.2
TCSBD SDRL 9347 4673 4673 518.9 517.8 522.0 " -1.0 -1.5 0.3
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LINK DETAIL

LINK l=====T2===> gpm=15002 1>2
Dnom=30, Dact=29, sch=XS, mat="carbon steel"
component _name-------=====-=-===- > <--K-> <--L-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet node=l .......c.cc0viiiieennn 536.6 3.6 95
Straight pipe, len=4 ............. 4.0 536.6 -0.0 3.5 -0.0 95
Check valve, flow=14700, dp=2.92 . 8.51 529.6 -7.0 0.5 -3.0 95
exit_node=T2 ............. oo en e 529.6 0.0 1.9 1.3 095
LINK 23====T22==> gpm=14057 23>22
Dnom=30, Dact=29, sch=XS, mat="carbon steel"
component name-~--==-=-==<-----==== > <--K-> <~-L-> <--H-> <-dH-> <=--P-> <-dP-> <T>
inlet_node=23 ..........cc0cteoenn 536.6 3.6 95
Straight pipe, len=4 ............. 4.0 ©536.6 -0.0 3.5 -0.0 95
Check valve, flow=14700, dp=2.92 . 8.51 530.5 -6.2 0.9 -2.7 895
exit_node=T22 ..........ccceceenne 530.5 0.0 2.2 1.3 95
LINK 27====T26==> gpm=14556 27>26
Dnom=30, Dact=29, sch=XS, mat="carbon steelt
component_name-----s---===-==-==--< > <=--K-> <--L-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet_ node=27 .......ccc0iieiennn 536.6 3.6 95
ight pipe, len=4 ............. 4.0 536.6 -0.0 3.5 -0.0 95
‘ valve, flow=14700, dp=2.92 . 8.51 530.0 -6.6 0.7 -2.8 95
e " node=T26 ..........cc00ceeennes 530.0 0.0 2.0 1.3 895
LINK S5=====T6=== gpm=14225 5>6 .
Dnom=30, Dact=29, sch=XS, mat="carbon steel" ‘
component_name------=-==-=----=--== > <-=K-> <--L-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet_ node=5 ........cociiiiinnn 536.6 3.6 95
Straight pipe, len=4 ............. 4.0 536.6 -0.0 3.5 -0.0 95
Check valve, flow=14700, dp=2.92 . 8.51 530.3 -6.3 0.8 -2.7 95
exit_node=T6 ........ccccvievenenn 530.3 0.0 2.2 1.3 85
LINK T4AC==PUMPA> gpm=10050 RHR Pump A
Dnom=24, Dact=23.25, sch=S, mat="carbon steel"
component_name----==---===-=--==-=--= > <--K-> <=--L-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet node=T4AC ...........cccvnven 524.3 -0.6 . 95
fixed flow=10000 ................. 524.3 0.0 ' -0.6 0.0 695
Gate valve isolation ............. 12.8 ©524.2 -0.1 -0.6 -0.0 95
90° short radius elbow ........... 35.0 524.0 -0.2 -0.7 -0.1 95
90° short radius elbow ........... 35.0 523.8 -0.2 -0.8 -0.1 95
90° short radius elbow ........... 35.0 523.6 -0.2 -0.8 -0.1 95
Straight pipe, len=19.625 ........ 19.6 523.5 -0.1 -0.9 -0.0 S5
Decreaser, dia=23.24 ......c00c0n 0.00 523.5 -0.0 -0.9 -0.0 95
exit_node=PUMPA ..........cc0cvven 523.5 -0.0 0.8 1.7 95
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LINK DETAIL

LINK T4AC==PUMPC> gpm=10050 RHR Pump C
Dnom=24, Dact=23.25, sch=S, mat="carbon steel"

component_name-------------=-~-=-- > <--K-> <~--L-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet_node=T4AC .........ccueeeue.n 522.6 -1.3 95
fixed_£flow=10000 ................. 522.6 0.0 -1.3 0.0 @95
Gate valve isolation ............. 12.8 522.5 -0.1 -1.3 -0.0 95
90° short radius elbow ........... 35.0 522.3 -0.2 -1.4 -0.1 095
45° short radius elbow ........... 22.5 522.2 -01 _ -1.5 -0.1 95 .
Straight pipe, len=11.71 ......... 11.7 522.1 -0.1 -1.5 -0.0 095
exit node=PUMPC .................. 522.1 0.0 0.2 1.7 695

LINK T4BD==PUMPB> gpm=11055 RHR Pump B
Dnom=24, Dact=23.25, sch=S, mat="carbon steel®

component_name-----------------=- > <=-K-> <--L-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet_node=T4BD ..........cevuunven 523.1 -1l.1 95
fixed_£flow=11000 .............cv.. 523.1 0.0 -1.1 0.0 95
Gate valve isolation ............. 12.8 6523.0 -0.1 -1.1 -0.0 95
90° short radius elbow ........... 35.0 522.8 -0.2 -1.2 -0.1 95
45° short radius elbow ........... 22.5 522.6 -0.2 -1.3 -0.1 295
~ Straight pipe, len=11.7 .......... 11.7 522.5 -0.1 -1.3 -0.0 95
e’node:PUMPB .................. 522.5 -0.0 0.4 1.7 95
L T4BD==PUMPD> gpm=11055 RHR Pump D
Dnom=24, Dact=23.25, sch=S, mat="carbon steel"
component_name---=--=--==-=-=---=~- > <--K-> <--L-> <--H-> <~dH-> <~-P-> <-dP-> <T>
inlet_node=T4BD .................. 525.2 -0.2 95
fixed_fIOW=11000 ................. 525.2 0.0 -0.2 0.0 95
Gate valve isolation ............. 12.8 525.1 -0.1 -0.2 -0.0 95
90° short radius elbow ........... 35.0 524.9 -0.2 -0.3 -0.1 95
90° short radius elbow ........... 35.0 524.6 -0.2 -0.4 -0.1 95
90° short radius elbow ........... 35.0 524.4 -0.2 -0.5 -0.1 95
Straight pipe, len=26.27 ......... 26.3° 524.2 -0.2 -0.6 -0.1 95
Decreaser, dia=23.24 ......cceense 0.00 524.2 -0.0 -0.6 -0.0 95
exit_node=PUMPD .................. 524.2 -0.0 1.1 1.7 B85

LINK TCSA>CSPUaba gpm=3140.7 CS pump A
Dnom=16, Dact=15.25, .sch=S, mat="carbon steel™"

component_name--------=----=----- > <=-~K-> <~-L-> <--H-> <-dH-> <~--P-> <-dP-> <T>
inlet node=TCSAC ..........coc0tenn 526.1 0.4 95
fixed flow=3125 ........uniinnnnnn 526.1 0.0 0.4 0.0 95
Gate valve isolation ............. .8.5 526.1 -0.0 0.3 -0.0 95
‘90° long radius elbow ............ 16.8 526.0 -0.1 0.3 -0.0 95
90° long radius elbow ............ 16.8 525.9 -0.1 0.3 -0.0 95
Straight pipe, len=16.55 ......... 16.6 525.8 -0.1 0.2 -0.0 95
exit_node=CSPUMPA ................ 525.8 -0.0 2.0 1.7 95
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LINK DETAIL

LINK TCSAC=CSPUM> gpm=3140.7 CS Pump C
Dnom=16, Dact=15.25, sch=S, mat="carbon steel"

component_name----=-==--=======-- > «=--K-> <=-=L=> <=--H-> <-dH-> <--P-> <-dP-> <T>
inlet_node=TCSAC .........coveo.-- 528.0 1.2 95
fixed FlOW=3125 ....eevneeccacensn 528.0 0.0 1.2 0.0 95
Gate valve isolation ............. 8.5 528.0 -0.0 1.2 -0.0 95
90° long radius elbow ............ 16.8 527.9 -0.1 1.1 -0.0 95
45° long radius elbow ............ 10.8 527.9 -0.1 1.1 -0.0 95
Straight pipe, len=10.57 ......... 10.6 527.8 -0.1 1.1 -0.0 95
exit_node=CSPUMPC ................ 527.8 -0.0 2.8 1.7 95

LINK TCSB>CSPUabc gpm=4673.4 TCSBD>CSPUMPB
Dnom=16, Dact=15.25, sch=S, mat="carbon steel® ,

component_nam@------===-=========- > «==-K-> <=--L=> <=~==H-> <-dH=> <--P-> <-dP-> <T>
inlet_node=TCSBD .........c.ccveen: 522.0 0.3 95
fixed £low=4650 ....ceevunenenncnn 522.0 0.0 0.3 0.0 95
Gate valve isolation ............. 8.5 521.9 -0.1 0.3 -0.0 95
90° long radius elbow ............ 16.8 521.7 -0.2 0.2 -0.1 95
90° long radius elbow ............ 16.8 521.5 -0.2 0.1 -0.1 95
Straight pipe, len=16.55 ......... 16.6 6521.3 -0.2 0.0 -0.1 95
<-:Q_node=CSPUMPB ................ 521.3 0.0 0.0 0.0 95
L TCSBD=CSPUM> gpm=4673.4 TCSBD>CSPUMPD

Dnom=16, Dact=15.25, sch=S, mat="carbon steel™

component_name-----====-==-=--==-==-- > «--K-> <=-=-Li=> <==-H-> <-dH-> <--P-> <-dP-> <T>
inlet_ node=TCSBD ........ccvvevene 517.8 -1.5 95
fixed flow=4650 ..........ccconvnnn . 517.8 0.0 -1.5 0.0 95
Gate valve isolation ............. 8.5 517.7 -0.1 -1.6 -0.0 95
90° long radius elbow ............ 16.8 517.5 -0.2 -1.7 -0.1 95
45° long radius elbow ............ 10.8 517.4 -0.1 -1.7 -0.1 95
Straight pipe, len=10.49 ......... ' 10.5 517.2 -0.1 -1.8 -0.1 95
exit_node=CSPUMPD ................ 517.2 0.0 -1.8 0.0 95
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pipe material roughness dia.red.
CS carbon steel ..... .0001500 0.00000
CI cast iron .0008500 0.00000
CO concrete ......... 0030000 0.00000
stainless steel .0000050 0.00000
CU COpPpPer v.viveeeen. ..0000050 0.00000
FG fiberglass ...... . 0.0005000 0.00000 .
PV PVC ..ot ieitnannns .0004000 0.00000
'CL cement-lined ..... .0020000 0.00000

standard=Steam&Condensate

system contains 58 parts: 29 links, 15 nodes, NO pumps, 14 Tees
reference_temperature=95 at node=1 .

barometric_pressure=14.7

%k k WARNING * k%
Links having 2zero or near zero flow (especially inactive
portions of the network and links having check valves) 'may
be mathematically indeterminate. The computed parameters
for such links must be considered with caution. All 1links
' less than 1 gpm flow are indicated with a "?2",
*

SOLUTION SUMMARY #***
Solution Status = Maximum convergence achieved.
Number of Iterations = 60
Largest Corrections in Last Iteration:
Flow = 1.25e+000 gpm
Pressure = -2.49e-004 psig
Tee Loss Coefficient = 0.00e+000
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LINK l=====T2===> "152"
inlet=1, exit=T2, dia=30, sch=XS, mat="carbon steel"
"Straight pipe", len=4
"Check valve', £flow=14700, dp=2.92

NETWORK DETAIL

LINK 23====T22==> "23>22"
inlet=23, exit=T22, dia=30, sch=XS, mat="carbon steel"
"Straight pipeY, len=4
"Check valve", flow=14700, dp=2.92

LINK 27====T26==> "27>26"
inlet=27, exit=T26, dia=30, sch=XS, mat="carbon steel"
"Straight pipe", len=4 .
"Check valve', flow=14700, dp=2.92

LINK 5=====T6===> !"5>6"
inlet=5, exit=T6, dia=30, sch=XS, mat="carbon steel"
"Straight pipe", len=4
"Check valve", f£low=14700, dp=2.92

T4AC==PUMPA> "RHR Pump A"
t=T4AC, exit=PUMPA, dia=24, sch=S, mat="carbon steel™
e

d_£flow=10000
"Gate valve" isolation
190" short radius elbow"
190" short radius elbow"
"90”~ short radius elbow"
"Straight pipe", len=19.625
"Decreaser", dia=23.24

LINK T4AC==PUMPC> "RHR Pump C"
inlet=T4AC, exit=PUMPC, dia=24, sch=S, mat="carbon steel™
fixed_flow=10000
"Gate valve" isolation
"90”~ short radius elbow"
145~ short radius elbow"
"Straight pipe", len=11.71

LINK T4BD==PUMPB> "RHR Pump B"
inlet=T4BD, exit=PUMPB, dia=24, sch=S, mat="carbon steelt
fixed_flow=11000 )
nGate valve" isolation
190" short radius elbow"
145~ short radius elbow"
"Straight pipe", len=11.7

~
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NETWORK DETAIL

LINK T4BD==PUMPD> "RHR Pump D"
inlet=T4BD, exit=PUMPD, dia=24, sch=S, mat="carbon steel®
fixed_flow=11000
"Gate valve" isolation
"90" short radius elbow!
190~ short radius elbow"
"90”" shorxrt radius elbow"
"gtraight pipe’, len=26.27
"Decreaser", dia=23.24

LINK TCSA>CSPUaba "CS pump A"
inlet=TCSAC, exit=CSPUMPA, dia=16, sch=S, mat="carbon steel”
fixed_flow=4650 .
"Gate valve" isolation
"90" long radius elbow"
"90" long radius elbow"
uStraight pipe", len=16.55

LINK TCSAC=CSPUM> "CS Pump C" .
inlet=TCSAC, exit=CSPUMPC, dia=16, sch=8, mat="carbon steel™
d_flow=4650
e valve" isolation
~ long radius elbow"
145" long radius elbow"
"Straight pipe", len=10.57

LINK TCSB>CSPUabc "TCSBD>CSPUMPB"
inlet=TCSBD, exit=CSPUMPB, dia=16, sch=S, mat="carbon steel"
fixed_flow=3125
"Gate valve!" isolation
"90" long radius elbow"
"90" long radius elbow"
"Straight pipe", len=16.55

LINK TCSBD=CSPUM> "TCSBD>CSPUMPD"
inlet=TCSBD, exit=CSPUMPD, dia=16, sch=S, mat='"carbon steel™
fixed_flow=3125
"Gate valve" isolation
"90" long radius elbow"
"45” long radius elbow"
"Straight pipe", len=10.49 .

NODE 1 "Strainexr 204A"
elev=528.4, pres=3.55, temp=95

NODE 23 "Strainer 204C"

‘v=528 .4, pres=3.55, temp=95
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NETWORK DETAIL

NODE 27 “"Strainer 204D"
elev=528.4, pres=3.55, temp=9%

NODE 5 "Strainexr 204B"
elev=528.4, pres=3.55, temp=95

NODE CSPUMPA "CS pump a"
elev=521.3

NODE CSPUMPB "CS pump b"
elev=521.3

NODE CSPUMPC "CS pump c"
elev=521.3

NODE. CSPUMPD "CS pump 4"
elev=521.3

NODE PUMPA "RHR pump a"
ev=521.6

PUMPB "RHR pump b"
elev=521.6

NODE PUMPC "RHR pump c*
elev=521.6

NODE PUMPD "RHR pump 4"
elev=521.6

TEE T2 "Strainer 204A"
nodel=T6, node2=1, node3=T36, elev=525.3

"standard converging"

TEE T22 "Strainer 204C" )
nodel=T20, node2=23, node3=T26, elev=525.3
"standard diverging (lateral_to_xun)™"

TEE T26 "Strainer 204D"
nodel=T22, node2=27, node3=T30, elev=525.3

"gtandard converging”
TEE T4AC "T36>PUMPC>PUMPAY

nodel=T36, node2=PUMPC, node3=PUMPA, elev=525
"standard diverging (run_to_lateral)"

.6
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NETWORK DETAIL.

TEE T4BD "T30>PUMPD>PUMPB"
nodel=T30, node2=PUMPB, node3=PUMPD, elev=525.6

ngstandard diverging (run_to_lateral) ™

TEE T6 "Strainexr 204B"
nodel=T2, node2=5, node3=11, elev=525.3
ngtandard diverging (lateral_to_run)"

TEE TCSAC "T14>CSPUMPA>CSPUMPCY
nodel=T14, node2=CSPUMPA, node3=CSPUMPC, elev=525.3

nstandard diverging (run_to_lateral)"

TEE TCSBD "T20>CSPUMPB>CSPUMPD" .
nodel=T20, node2=CSPUMPD, node3=CSPUMPB, elev=521.3
nstandard diverging (run_to_lateral)"
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SUMMARY OF LINKS

inlet_node exit_node mat dia sch red roughness gpm <-Head Head-> deltaP
1 T2, CS 30.0 XS def  default 14977 ©536.6 529.6 -3.0
23 T22 CS 30.0 XS def  default 14107 536.6 ©530.4 -2.7
27 T26 CS 30.0 Xs def  default 14589 ©536.6 530.0 -2.9
5 T6 CS 30.0 Xs def  default 14167 .536.6 530.4 -2.7
T4AC PUMPA CS 24.08 def default 10050 524.3 523.5 -0.3
T4AC PUMPC CS 24.0 S def default 10050 522.6 522.1 -0.2
T4BD PUMPB Cs 24.0 S def default 11055 523.1 522.5 -0.2
T4BD PUMPD Cs 24.0 S def default 11055 525.2 524.2 -0.4
TCSAC CSPUMPA Ccs 16.0 S def default 4673 518.0 517.3 -0.3
TCSAC CSpPUMPC cs 16.0 S def default 4673 522.2 521.7 -0.2
TCSBD CSPUMPB CS 16.0 S def default 3141 526.8 526.5 -0.1
TCSBD CSPUMPD CS 16.0 S def  default - 3141 524.9 524.7 -0.1
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s unspecified
U 003 .NET: UNIT 2-95,RHR A/C-10k,B/D-11K,CS A/C-4650,B/D-3125, LIMITING
----------------------- TVA AUTHORIZED USE ONLY --=-c=ccmccmccmcceccm—c e em

SUMMARY OF NODES

node_name Elev  Head Pres Tmp dens status

1 528.4 536.¢6 3.6 95 62.1 OK

23 528.4 536.6 3.6 95 62.1 CK

27 528.4 536.6 3.6 95 62.1 OK .
5 528.4 536.6 3.6 95 62.1 OK -
CSPUMPA 521.3 517.3 -1.7 95 62.1 OK

CSPUMPB 521.3 526.5 2.3 95 62.1 OK

‘CSPUMPC 521.3 521.7 0.2 95 62.1 OK

CSPUMPD 521.3 524.7 1.5 95 62.1 OK

PUMPA 521.6 523.5 0.8 95 62.1 OK

PUMPB 521.6 522.5 0.4 95 62.1 OK

PUMPC 521.6 522.1 0.2 95 62.1 OK

PUMPD 521.6 524.2 1.1 95 62.1 OK .
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Sidms: unspecified
003 NET: UNIT 2-95,RHR A/C-10k,B/D-11K,CS A/C- 4650 B/D-3125, LIMITING
B TVA AUTHORIZED USE ONLY =---ecmccmommccecmmccemmaaoo

SUMMARY OF CONTROL. VALVES

inlet_node  exit_node seg gpm
1 T2 1 14977
23 T22 1 14107
27 : T26 1 14589
5 T6 1 14167

type

CHECK
CHECK
CHECK
CHECK

status
OPEN
OPEN
OPEN
OPEN
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EZFLOW: Version 3 QA

sike: unspecified
L“)OO3.NET: UNIT 2-95,RHR A/C-10k,B/D-11K,CS A/C-4650,B/D-3125,LIMITING

Tee_name
T2

T22

T26

T4AC
T4BD

T6

TCSAC
TCSBD

type
SCON

'SDLR

SCON

SDRL.

SDRL
SDLR
SDRL
SDRL

gpml
8060
9521
4586
20101
22111
8060
9347
6281

Time:

gpm2
14977

14107
14589
10050
11055

»14167
4673

3141

0636

SUMMARY OF TEES

gpm3

23037

4586
19175
10050
11055

6107

4673

3141

524.

'519.

Headl
529.
530.
530.
523.

530.

BRREREOAD0WOWV

525.

TVA AUTHORIZED USE ONLY

518.
524.

CORROMNODOG

L)
2]
03
0
P}

ONHPOROO

Pres?2
1.9
2.2
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LINK l=====T2===

Dnom=30, Dact=29%

component_name--
inlet_node=1l ...

gpm=14977 12

Straight pipe, len=4 .............
Check valve, £flow=14700, dp=2.92

exit_node=T2 ...

LINK 23====T22==
Dnom=30, Dact=29
component_name--
inlet_node=23 ..

’

------------------

gpm=14107 23>22

------------------

Straight pipe, len=4 .............
Check valve, flow=14700, dp=2.92

exit_node=T22 ..

LINK 27====T26==> gpm=14589 27>26

Dnom=30, Dact=29
component_name--
inlet_node=27 ..

ight pipe, len=4 .............
valve, flow=14700, dp=2.92 .
eXTt_node=T26 ........cocveuvueenns
LINK S=====T6===> gpm=14167 5>6

Dnom=30, Dact=29
component_name--
inlet_node=5 ...

!

Straight pipe, len=4 .............
Check valve, f£low=14700, dp=2.92 .

exit_node=T6 ...

LINK T4AC==PUMPA>

Dnom=24, Dact=23
component_name--
inlet_node=T4AC
fixed_ £flow=10000

----- ‘e 8 6 @ e s e s a0 s 0 0

10

LINK DETAIL

8

8.

.51

51

gpm=10050 RHR Pump A

, sch=XS, mat="carbon steel"

sch=XS, mat="carbon steel"
> «==-K-> <-=L->

, sch=XS, mat="carbon steel"

sch=XS, mat="carbon steel®
> <==K=-> <=-=L->

4.0

4.0

.25, sch=S, mat="carbon steel™"

------------------

Gate valve isolation .............

90° short radius
90° short radius
90° short radius

elbow ...........
elbow ...........
elbow .......0...

Straight pipe, len=19.625 ........
Decreaser, dia=23.24 .............

exit_node=PUMPA

12.8
35.0
35.0
35.0
19.6

<--H->
536.6
536.6
529.6
529.6

<=-=H->
536.6
536.6
530.4
530.4

<-=~-H->
536.6
536.6
530.0
530.0

<--H->
536.6
536.6
530.4
530.4

<--H->
524.3
524.3
524.2
524.0
523.8
523.6
523.5
523.5
523.5

<-dH->

~0.0
-7.0
0.0

<-dH->

~-0.0
~6.2
0.0

<-dH->

-0.0
-6.3
0.0

<-dH->

0.0
-0.1
-0.2
-0.2
-0.2
-0.1
-0.0
~0.0

G -

A
!
'

o)
1

]
(e
OOVWWOVWWVWONAAOANANY

-0.
-0.
-0.
-0.
-0.
-0.
-0.

0.

s : unspecified
{ 003.NET: UNIT 2-95,RHR A/C-10k,B/D-11K,CS A/C-4650,B/D-3125,LIMITING
- TVA AUTHORIZED USE ONLY

<-dP->

<-dP->

-0.0
-2.7
1.3

<-dP->

-0.0
-2.9
1.3

<T>
S5
95
95
95

<T>
95

95
95

<T>
95
95
95

<T>
95
95
95
95

<T>
95
95
95
95
95
95
95
95
95
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unspecified

LINK DETAIL

LINK T4AC==PUMPC> gpm=10050 RHR Pump C
Dnom=24, Dact=23.25, sch=S, mat="carbon steel"

component_name------==--==--=««-- > <==-K-> <-=-L-> <--H-> <-dH->
inlet _node=T4AC ...........c0vu... 522.6
fixed_£low=10000 ................. 522.6 0.0
Gate valve isolation ............. 12.8 522.5 -0.1
90° short radius elbow ........... 35.0 522.3 -0.2
45° short radius elbow ........... 22.5 522.2 -0.1
Straight pipe, len=11.71 ......... 11.7 522.1 -0.1
exit_node=PUMPC .........coveuenun. 522.1 -0.0
LINK T4BD==PUMPB> gpm=11055 RHR Pump B

Dnom=24, Dact=23.25, sch=S, mat="carbon steel* .
component_name------=--------o--- > <==K-> <--L-> <=-~H-> <~-dH->
inlet_node=T4BD ..........c0ceunun. 523.1
fixed_flow=11000 ................. 523.1 0.0
Gate valve isolation ............. 12.8 523.0 -0.1
90° short radius elbow ........... 35.0 522.8 -0.2
45° short radius elbow ........... 22.5 522.6 -0.2
Straight pipe, len=11.7 .......... 11.7 522.5 -0.1
!node=PUMPB .................. 522.5 -0.0
L T4BD==PUMPD> gpm=11055 RHR Pump D

Dnom=24, Dact=23.25, sch=S, mat="carbon steel"
component_name----~-----=-=-=-=-=~-=- > <--K-> <--L-> <--H-> <-dH->
inlet node=T4BD ........c.ivennnnn 525.2

fixed _flow=11000 ................. 525.2 0.0
Gate valve isolation ............. 12.8 525.1 -0.1
90° short radius elbow ........... 35.0 524.9 -0.2
90° short radius elbow ........... 35.0 524.6 -0.2
90° short radius elbow ........... 35.0 524.4 -0.2
Straight pipe, len=26.27 ......... 26.3 524.2 ~0.2
Decreaser, dia=23.24 ....ccceeeen. 0.00 ‘524 .2 -0.0
exit node=PUMPD .................. 524.2 -0.0
LINK TCSA>CSPUaba gpm=4673.4 CS pump A

Dnom=16, Dact=15.25, sch=S, mat="carbon steel"
component_name------~--==--==~=== > <--K-> <--L-> <--H-> <-dH->
inlet node=TCSAC ........cicevunnn 518.0

fixed flow=4650 .............. ... 518.0 0.0
Gate valve isolation ............. .8.5 517.9 -0.1
90° long radius elbow ............ 16.8 517.7 -0.2
90° long radius elbow ............ 16.8 517.5 -0.2
Straight pipe, len=16.55 ......... 16.6 517.3 -0.2
exit_node=CSPUMPA ................ 517.3 0.0

si&e:
003.NET: UNIT 2-95,RHR A/C-10k,B/D-11K,CS A/C-4650,B/D-3125, LIMITING
B AR T TVA AUTHORIZED USE ONLY

<=~P-> <-dP->
-1.3
-1.3 0.0
-1.3 ~0.0
-1.4 -0.1
-1.5 -0.1
~1.5 -0.0
0.2 1.7
~P-> <-dP->
-1.1
-1.1 0.0
-1.1 -0.0
-1.2 -0.1
-1.3 -0.1
~1.3 ~0.0
0.4 1.7
~-P-> <-dP->
~-0.2
-0.2 0.0
~0.2 -0.0
-0.3 -0.1
~0.4 -0.1
-0.5 -0.1
~0.6 ~-0.1
~0.6 -0.0
1.1 1.7

-P-> <-dP->

-3.2
-3.2
-3.2

-3.3

-3.4
-3.4
-1.7

0.0
-0.0
-0.1
-0.1
-0.1

1.7

<T>
95
95
95
95

95
95

<T>
95
95
95
95
95
95
95
95
95

<T>
95
95
95
95
95
95
95
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s : unspecified
003 .NET: UNIT 2-95,RHR A/C-10k,B/D-11K,CS A/C-4650,B/D-3125,LIMITING
-GP----—--mmmmm—=m=m————=- TVA AUTHORIZED USE ONLY ~m=mec--mcmmmmmmcmccmece o=

LINK DETAIL .

LINK TCSAC=CSPUM> gpm=4673.4 CS Pump C
Dnom=16, Dact=15.25, sch=S, mat="carbon steel"”

component_name------===--====-===- > <=-=-K-> <=--L-> <=--H-> <-dH-> <=-~P=-> <-dP-> <T>
inlet_node=TCSAC ........ccocvvenns 522.2 -1.3 95
- fixed_flow=4650 .........c.00c.nnn 522.2 0.0 -1.3 0.0 95
. Gate valve isolation ............. 8.5 522.1 -0.1 ~1.4 -0.0 95
90° long radius elbow ............ 16.8 521.9 -0.2 -1.5 -0.1 095
45° long radius elbow ............ 10.8 521.8 -0.1 . -1.5 -0.1 95
Straight pipe, len=10.57 ......... 10.6 521.7 -0.1 -1.6 -0.1 95
| exit_node=CSPUMPC ................ 521.7 -0.0 0.2 1.7 95
LINK TCSB>CSPUabc gpm=3140.7 TCSBD>CSPUMPB
Dnom=16, Dact=15.25, sch=S, mat="carbon steel" .
component_namg--=----=---=-s=-=-==-== > <=--K-> <=-L-> «<=-=-H-> <-dH-> <--P-> <-dP-> <T>
inlet_node=TCSBD ........c.cc0cce.. 526.8 2.4 95
fixed flow=3125 .......cccceeeeenn 526.8 0.0 2.4 0.0 95
Gate valve isolation ............. 8.5 526.8 -0.0 2.4 -0.0 95
90° long radius elbow ............ 16.8 6526.7 -0.1 2.3 -0.0 95
90° long radius elbow ............ 16.8 526.6 -0.1 2.3 -0.0 95
Straight pipe, len=16.55 ......... 16.6 526.5 -0.1 2.3 -0.0 95
’node:CSPUMPB ................ 526.5 0.0 2.3 0.0 95
L TCSBD=CSPUM> gpm=3140.7 TCSBD>CSPUMPD
Dnom=16, Dact=15.25, sch=S, mat="carbon steel"
component_name--=--=--=---==-===-== > <-=-K-> <--L-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet_node=TCSBD .......cccveeeenn 524.9 1.6 95
fixed £low=3125 ...ceevenncnnsonns 524.9 0.0 1.6 0.0 95
Gate valve isolation ............. 8.5 524.9 -0.0 1.5 -0.0 95
90° long radius elbow ............ 16.8 524.8 -0.1 1.5 -0.0 95
45° long radius elbow ............ 10.8 524.7 -0.1 1.5 -0.0 95
Straight pipe, len=10.49 ......... 10.5 524.7 -0.1 1.5 -0.0 095
exit_node=CSPUMPD ..........ccenn. : 524..7 0.0 1.5 0.0 95




S
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®

pipe material roughness dia.red.

unspecified
#01.NET: U2-140, RHR A/C-11K, B/D-10K, CS A/B/C/D-3125, LIMITING
---------------------- TVA AUTHORIZED USE ONLY ~-------comcmmcmcccmeeccamaa

CS carbon steel 0.0001500 0.00000
CI cast iron ........ 0.0008500 0.00000
CO concrete ......... 0.0030000 0.00000
SS stainless steel .. 0.0000050 0.00000
CU copper ...aeeens «. 0.0000050 0.00000
FG fiberglass ....... 0.0005000 0.00000
PV PVC ..ttt eeennas 0.0004000 0.00000
CL cement-lined ..... 0.0020000 0.00000

standard=Steam&Condensate
system contains 58 parts: 29 links, 15 nodes, NO pumps, 14 Tees

reference_temperature=140- at node=1 .
barometric_pressure=14.7

*%% WARNING ***
Links. having zero or near zero flow (especially inactive
portions of the network and links having check valves) may
be mathematically indeterminate. The computed parameters
for such links must be considered with caution. All 1links

x,less than 1 gpm flow are indicated with a "?7,

*x% SOLUTION SUMMARY ***
Solution Status = Converged.
Number of Iterations = 77
Largest Corrections in Last Iteration:
) Flow -9.96e-002 gpm
Pressure -9.92e-006 psig
Tee Loss Coefficient 2.88e-005
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s unspecified
H#01.NET: U2-140, RHR A/C 11K, B/D~10K, CS A/B/C/D-3125, LIMITING
- oo TVA AUTHORIZED USE ONLY ----cocacmcccmmmcccm;cmemeeo
NETWORK DETAIL
“‘LINK l=====T2===> "1>2"

inlet=1, exit=T2, dia=30, sch=XS, mat="carbon steel™
"Straight pipe", len=4
"Check valve", flow=14700, dp=2.92

LINK 23====T22==>. "23>22"
inlet=23, exit=T22, dia=30, sch=XS, mat="carbon steel"
"Straight pipe", len=4
"Check valve", flow=14700, dp=2.92

LINK 27====T26==> "27>26"
inlet=27, exit=T26, dia=30, sch=XS, mat='"carbon steel™
"Straight pipe", len=4 .
"Check valve", flow=14700, dp=2.92

LINK S=====T6===> "5>6"

inlet=5, exit=T6, dia=30, sch=XS8, mat=“"carbon steel™
"Straight pipe", len=4

"Check valve", flow=14700, dp=2.92

T4AC==PUMPA> "RHR Puwmp A"
t=T4AC, exit=PUMPA, dia=24, sch=S, mat="carbon steel"
e

d_£flow=11000
~"Gate valve" isolation
"90" short radius elbow”
90~ short radius elbow”
"90" short radius elbow"
"Straight pipe", len=19.625
"Decreaser®, dia=23.24

LINK T4AC==PUMPC> "RHR Pump C"
inlet=T4AC, exit=PUMPC, dia=24, sch=S, mat="carbon steel"
fixed flow=11000
"Gate valve" isolation
90"~ short radius elbow"
145~ short radius elbow"
"Straight pipe", len=11.71

LINK T4BD==PUMPB> "RHR Pump B"
inlet=T4BD, exit=PUMPB, dia=24, sch=S, mat="carbon steel™®
fixed_flow=10000
"Gate valve" isolation
"90”~ shoxt radius elbow"
145" short radius elbow®
"Straight pipe", len=11.7
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EZFLOW: Version 3 QA

sidee : unspecified

#01.NET: U2-140, RHR A/C-11K, B/D-10K, CS A/B/C/D-3125, LIMITING

B TVA AUTHORIZED USE ONLY ==--ccoceccmccmccmccccccecae

NETWORK DETAIL

LINK T4BD==PUMPD> "RHR Pump D"
inlet=T4BD, exit=PUMPD, dia=24, sch=S, mat=V"carbon steel"
fixed_£low=10000
"Gate valve" isolation
190" short radius elbow!
"90" short radius elbow"
"90" shorxrt radius elbow?”
"Straight pipe", len=26.27
"Decreasexr", dia=23.24

LINK TCSA>CSPUaba "CS pump A"
inlet=TCSAC, exit=CSPUMPA, dia=16, sch=S, mat="carbon steel™
fixed_flow=3125 .

"Gate valve% isolation
90" long radius elbow"
"90" long radius elbow"
nstraight pipe", len=16.55

LINK TCSAC=CSPUM> "CS Pump C"
inlet=TCSAC, exit=CSPUMPC, dia=16, sch=S, mat="carbon steel™

ed_flow=3125
te valve" isolation
0" long radius elbow"

"45”" long radius elbow"
"Straight pipe", len=10.57

LINK TCSB>CSPUabc "TCSBD>CSPUMPB"
inlet=TCSBD, exit=CSPUMPB, dia=16, sch=S, mat="carbon steel"
fixed_flow=3125
"Gate valve' isolation
"90”" long radius elbow"
"90" long radius elbow"
"Straight pipe", len=16.55

LINK TCSBD=CSPUM> "TCSBD>CSPUMPD"
inlet=TCSBD, exit=CSPUMPD, dia=16, sch=S, mat="carbon steel"
fixed_flow=3125
"Gate valve" isolation
"90" long radius elbow"
145" long radius elbow”
"Straight pipe", len=10.49

NODE 1 "Strainer 204A"
elev=528.4, pres=3.55, temp=140

NODE 23 "Strainer 204C"
.ev=528.4, pres=3.55, temp=140
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@

NODE 27 "Strainer 204D"
elev=528.4, pres=3.55, temp=140

!
f Date: 07/19/97 (Sat) Time: 0639 4
|

unspecified .
| #Ol.NET:lQ2-l40, RHR A/C-11K, B/D-10K, CS A/B/C/D-3125, LIMITING
R | AR, S TVA AUTHORIZED USE ONLY =-ceoococcc o cmccmcccacan

NETWORK DETAIL

NODE S "Strainexr 204B"
elev=528.4, pres=3.55, temp=140

NODE CSPUMPA "CS pump a'

elev=521.3

NODE CSPUMPB' "CS pump b"
elev=521.3

NODE CSPUMPC "CS pump c" L
elev=521.3

NODE CSPUMPD "CS pump 4"
elev=521.3

NODE PUMPA "RHR pump a"
elev=521.6

PUMPB "RHR pump b"
ev=521.6

NODE PUMPC "RHR pump c"
elev=521.6 .

NODE PUMPD - "RHR. pump d"
elev=521.6

TEE T2 "Strainer 204A"Y
nodel=T6, node2=1, node3=T36, elev=525.3

"standard converging"

TEE T22 "Strainexr 204C"
nodel=T20, node2=23, node3=T26, elev=525.3
"standard diverging (lateral_to_run)"

TEE T26 "Strainer 204D"
nodel=T22, node2=27, node3=T30, elev=525.3

"standard converging"

TEE T4AC "T36>PUMPC>PUMPA"Y
nodel=T36, node2=PUMPC, node3=PUMPA, elev=525.6

"standard diverging (run_to_lateral)™




g
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unspecified

NETWORK DETAIL

TEE T4BD "T30>PUMPD>PUMPB"

nodel=T30, node2=PUMPB, node3=PUMPD, elev=525.6

"standard diverging (run_to_lateral)™"

TEE Té "Strainex 204B"
nodel=T2, node2=5, node3=1l, elev=525.3

"standard diverging (lateral_to_run)"

TEE TCSAC "T14>CSPUMPA>CSPUMPC"
nodel=T14, node2=CSPUMPA, node3=CSPUMPC,
"standard diverging (run_to_lateral)"

TEE TCSBD "T20>CSPUMPB>CSPUMPD"

nodel=T20, node2=CSPUMPD, node3=CSPUMPB,
"standard diverging (run_to_lateral)™

elev=525.3

elev=521.3

»

sj :
#01.NET: U2-140, RHR A/C-11K, B/D-10K, CS A/B/C/D—3l25, LIMITING
----------------------- TVA AUTHORIZED USE ONLY







Date:

07/19/97 (Sat)

EZFLOW: Version 3 QA

site: unspecified
6)#01.NET: U2-140,

inlet_node
1

23

27

5
T4AC
T4AC
T4BD
T4BD
TCSAC
TCSAC
TCSBD
TCSBD

exit_node

T2

T22

T26

T6
PUMPA
PUMPC
PUMPB
PUMPD
CSPUMPA
CSPUMPC
CSPUMPB

CSPUMPD-

Time:

‘0639

RHR A/C-11K,

B/D-10K,
TVA AUTHORIZED USE ONLY

Ccs A/B/C/D-3125, LIMITING

SUMMARY OF LINKS

mat dia sch red roughness

Cs
Cs
Cs

CSs

Cs
Cs
cs
cs
cs
CS
Cs

cs

30.
30.
30.
30.
24.
24,
24.
24.
16.
16.
l6.
16.

CO000CO0Q0OOOOd

Nnnninnnhnwnm

def
def
def
def
def
def
def
def
def
def
def
def

default
default
default
default
default
default
default
default
default
default
default
default

gpm <-Head Head-> deltaP

14453
13452
13979
13500
11178
11178
lo0le62
10162

3176

3176

3176
» 3176

536.
536..
536.
. 536.
524.
522,
“ 524,
526.
525.
527.
527.
525.

A WWHhARWIIIN

530.2
531.1
530.6
531.0
523.3
521.5
524.1
525.6
525.0
527.0
527.3
525.4

-2.8
-2.4
~-2.6
-2.4
-0.4
-0.2
-0.2
-0.4
-0.1
-0.1
-0.1
-0.1
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unspecified

SUMMARY OF NODES

node_name Elev Head Pres Tmp dens
1 528.4 536.7 3.6 140 61.4
23 528.4 536.7 3.6 140 61.4
27 528.4 536.7 3.6 140 61.4
5 528.4 536.7 3.6 140 61.4
CSPUMPA 521.3 525.0 1.6 140 61.4
CSPUMPB 521.3 8527.3 2.5 140 61.4
CSPUMPC 521.3 527.0 2.4 140 61.4
CSPUMPD 521.3 525.4 1.7 140 61.4
PUMPA 521.6 523.3 0.7 140 61.4
PUMPB 521.6 524.1 1.1 140 61.4
PUMPC 521.6 521.5 -0.0 140 61.4
PUMPD '521.6 525.6 *+ 1.7 140 61.4

status
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

S H
0#01 NET: U2-140, RHR A/C -11K, B/D-10K, CS A/B/C/D-3125, LIMITING
B TVA AUTHORIZED USE ONLY
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EZFLOW: Version 3 QA
site: unspecified
: #01.NET: U2-140, RHR A/C-11K, B/D-10K, CS A/B/C/D-3125, LIMITING
TVA AUTHORIZED USE ONLY ---c-c-cmcrccmcccccccnaa e

SUMMARY OF CONTROL VALVES

inlet_node exit_node seg gpm type status
1 T2 1 14453 CHECK OPEN
23 T22 1 13452 CHECK OPEN
27 T26 1 13979 CHECK OPEN
5 T6 1 13500 CHECK OPEN







Date: 07/19/97 (Sat) Time: 0639 9
EZFLOW: Version 3 QA

site: unspecified
#01.NET: U2-140, RHR A/C- 11K B/D-10K, CS A/B/C/D 3125, LIMITING
----------~-—mmmmmm—mm TVA AUTHORIZED USE ONLY ----sm---ceccccaceccacame———

SUMMARY OF TEES

‘Tee_name type gpml gpm2 gpm3 Headl Head2 Head3 Presl Pres2 Pres3
T2 SCON 8909 14453 23361 530.5 530.2 527.4 2.2 2.1 0.9
T22 SDLR 8111 13452 5341 530.8 531.1 531.0 2.3 2.5 2.4
T26 SCON 5341 13979 19320 6530.9 530.6 528.7 2.4 2.3 1.4
T4AC SDRL: 22357 11178 11178 523.6 522.1 524.3 | -0.8 -1.5 -0.6
T4BD SDRI; 20324 10162 10162 6525.8 ©524.6 526.4 0.1 -0.4 0.3
Té6 SDLR 8909 13500 4592 530.7 531.0 531.0 2.3 2.4 2.4
TCSAC SDRL 6351 3176 3176 525.8 525.3 527.3 0.2 0.0 ‘0.8
TCSBD SDRL 6351 3176 3176 526.1 525.6 527.6 2.1 1.8 2.7
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EZFLOW: Vexsion 3 QA
unspecified

LINK DETAIL

LINK l=====T2===> gpm=14453 152
Dnom=30, Dact=29, sch=XS, mat="carbon steel"
component Name@--=--=--=---=-=---- > <=--K-> <--L->
inlet node=1 ..........c. .00t

Straight pipe, len=4 ............. 4.0
Check valve, £low=14700, dp=2.92 . 8.51

exit_ node=T2 .........c.c0ccennn.

LINK 23====T22==> gpm=13452 23522

Dnom=30, Dact=29, sch=XS, mat="carbon steel
component_name---«-=-==--=cc-=-==- > <=--K-> <--L->
inlet_node=23 ..........cc0c0itnnn

Straight pipe, len=4 ............. 4.0
Check valve, f£low=14700, dp=2.92 . 8.51

exit node=T22 ........c.covtiiuenns

LINK 27====T26==> gpm=13979 27>26

Dnom=30, Dact=29, sch=XS, mat="carbon steel"
component_name@---~--~--=-==--==--- > <=-K-> <--L->
inlet_node=27 ..........cc s

S lght pipe, len=4 ............. 4.0
’ valve, flow=14700, dp=2.92 . 8.51
exIC_node=T26 .....cccceeuecennens

LINK S5=====T6=== gpm=13500 5>6

Dnom=30, Dact=29, sch=XS, mat="carbon steel"
component name-------==-==-~===--=- > <=-K-> <--L->
inlet node=5 ..........c. i

Straight pipe, len=4 ............. 4.0
Check valve, £flow=14700, dp=2.92 . 8.51

exit node=T6 .........covitenennns

LINK T4AC==PUMPA> gpm=11178 RHR Pump A
Dnom=24, Dact=23.25, sch=S, mat="carbon steel"
component_name-=---==--=--=~====--~ > <«==-K->» <--L->
inlet_node=T4AC ............c00ns

fixed flow=11000 .................

Gate valve isolation ............. 12.8
90° short radius elbow ........... 35.0
90° short radius elbow ........... 35.0
90° short radius elbow ........... 35.0
Straight pipe, len=19.625 ........ 19.6
Decreaser, dia=23.24 .....ccecvsees 0.00

exit node=PUMPA ..........c.. ...

<--H->
536.7
536.7
530.2
530.2

<--H->
536.7
536.7
531.1
531.1

<--H->
536.7
536.7
§30.6
530.6

<=--H->
536.7
536.7
531.0
531.0

<=-=-H->
524.3
524.3
524.2
523.9
523.7
523.5
523.3
523.3
523.3

<-dH->

0.0
-6.5
-0.0

<-dH->

-0.0
-5.6
-0.0

<-dH->

-0.0
-6.1
-0.0

<-dH->

0.0
-0.1
-0.2
-0.2
-0.2
-0.1
-0.0

0.0

<—-

<——

<——

<—-

NOWW
HoOUI YV

NOWWY MNP WWY
« o 3 s s e »
Vi UiV

Wounnoayv

N Ww
D= Uty

si q
U‘#OI.NET: U2~140, RHR A/C-11K, B/D-10K, CS A/B/C/D-3125, LIMITING
O e L TVA "‘AUTHORIZED USE ONLY

<=-=-P->

-0.
-0.
-0.
-0.
-0.
-1.
-1.

0.

NOOWRJAAGN

<-dP->

-0.0
-2.4
1.3

<~-dP->

<-dP->

-0.0
-2.4
1.3

<-dP~->

0.0
-0.0
-0.1
-0.1
-0.1
-0.1
-0.0

1.7

<T>
140
140
140
140

<T>
140
140
140
140

<T>
140
140
140
140

<T>
140
140
140
140

<T>
140
140
140
140
140
140
140
140
140
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y
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‘EZFLOW: Version 3 QA

sitge unspecified
Uz 01.NET: U2-140, RHR A/C-11K, B/D-10K, CS A/B/C/D-3125, LIMITING
--------------------- TVA AUTHORIZED USE ONLY ------m---cmcaccmcccccacc——-

LINK DETAIL

LINK T4AC==PUMPC> gpm=11178 RHR Pump C
Dnom=24, Dact=23.25, sch=S, mat="carbon steel"

component _name---------==~-----=-- > <--K-> <--L-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet_node=T4AC ...............0... 522.1 -1.5 140
fixed_flow=11000 ................. 522.1 0.0 -1.5 0.0 140
Gate valve isolation ............. 12.8 522.0 -0.1 -1.5 -0.0 140
90° short radius elbow ........... 35.0 521.8 -0.2 -1.6 -0.1 140
| 45° short radius elbow ........... 22.5 521.6 -0.2 -1.7 -0.1 140
' Straight pipe, len=11.71 ......... 11.7 521.5 -0.1 -1.7 -0.0 140
exit_node=PUMPC .................. 521.5 0.0 -0.0 1.7 140

LINK T4BD==PUMPB> gpm=10162 RHR Pump B
Dnom=24, Dact=23.25, sch=S, mat="carbon steel® .

component_name----------==-=--=--=- > <--K-> <--L-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet node=T4BD .................. 524.6 -0.4 140
fixed_flow=10000 ................. 524.6 0.0 -0.4 0.0 140
Gate valve isolation ............. i 12.8 524.5 -0.1 -0.5 -0.0 140
90° short radius elbow ........... 35.0 524.3 -0.2 ~0.5 -0.1 140
45° short radius elbow ........... 22.5 6524.2 -0.1 -0.6 -0.1 140
Straight pipe, len=11.7 .......... 11.7 6524.1 -0.1 -0.6 ~-0.0 140
e)’tode=PUMPB .................. 524.1 0.0 1.1 1.7 140
" LI 4BD==PUMPD> gpm=10162 RHR Pump D R
Dnom=24, Dact=23.25, sch=S, mat="carbon steel®
component_name----------=-- Fmm——- > <--K-> <--L-> <--H-> <-dH-> <--P-> <-dP~-> <T>
inlet_node=T4BD .................. 526.4 0.3 140
fixed flow=10000 ................. 526.4 0.0 0.3 0.0 140
Gate valve isolation .......... .o 12.8 526.3 -0.1 0.3 -0.0 140
90° shoxrt radius elbow ........... 35.0 526.1 -0.2 0.2 -0.1 140
90° short radius elbow ........... 35.0 525.9 -0.2 0.1 -0.1 140
90° short radius elbow ........ .o 35.0 525.7 -0.2 0.0 -0.1 140
Straight pipe, len=26.27 ...... o 26.3 525.6 -0.2 -0.0 -0.1 140
Decreaser, dia=23.24 ....ccecuuenn 0.00 525.6 -0.0 ~0.0 -0.0 140
exit_node=PUMPD .................. 525.6 0.0 1.7 1.7 140

LINK TCSA>CSPUaba gpm=3175.7 CS pump A
Dnom=16, Dact=15.25, sch=S, mat="carbon steel"

- component_name~-----=---==-=-=--=~- > <--K-> <~~-L-> <--H-> <-dH-> <--P-> <-dP-> <T>
- inlet_node=TCSAC ................. 525.3 0.0 140
fixed_flow=3125 ........... ... 525.3 0.0 0.0 0.0 140
Gate valve isolation .......... .o 8.5 525.3 ~0.0 -0.0 -0.0 140
90° long radius elbow ............ 16.8 525.2 -0.1 ~0.0 -0.0 140
90° long radius elbow ............ 16.8 525.1 -0.1 -0.1 -0.0 140
Straight pipe, len=16.55 ......... l6.6 525.0 -0.1 ~0.1 -0.0 140
exit_node=CSPUMPA ............. . 525.0 0.0 1.6 1.7 140
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LINK DETAIL

LINK TCSAC=CSPUM> gpm=3175.7 CS Pump C
Dnom=16, Dact=15.25, sch=S8, mat="carbon steel"

sitge unspecified
U2 01.NET: U2-140, RHR A/C-11K, B/D-10K, CS A/B/C/D-3125, LIMITING
--------------------- TVA AUTHORIZED USE ONLY

component_name----------=~--~--=- > <--K-> <--L-> <--H-> <-dH-> <~--P-> <-dP->
inlet_node=TCSAC ................. 527.3 0.8
fixed_flow=3125 .................. 527.3 0.0 0.8 0.0
Gate valve isolation ............. 8.5 527.2 -0.0 0.8 -0.0
90° long radius elbow ............ 16.8 527.1 -0.1 0.8 -0.0
45° long radius elbow ............ 10.8 527.1 -0.1 . 0.8 -0.0
Straight pipe, len=10.57 ......... 10.6 527.0 -0.1 0.7 -0.0
527.0 0.0 2.4 1.7

exit_node=CSPUMPC ................

LINK TCSB>CSPUabc gpm=3175.7 TCSBD>CSPUMPB
Dnowm=16, Dact=15.25, sch=S, mat="carbon steel"

component_name-----=-------------- > <--K-> <--L-> <--H-> <-dH-> <--P-> <-dP->
inlet_node=TCSBD ............00.. 527.6 2.7
fixed_flow=3125 .........c..n..... 527.6 0.0 2.7 0.0
Gate valve isolation ............. 8.5 527.5 -0.0 2.7 -0.0
90° long radius elbow ............ 16.8 527.4 -0.1 2.6 -0.0
90° long radius elbow ............ 16.8 527.4 -0.1 2.6 -0.0
Straight pipe, len=16.55 ......... . 16.6 527.3 -0.1 2.5 -0.0
ex’ode=CSPUMPB ................ 527.3 0.0 2.5 -0.0
LI CSBD=CSPUM> gpm=3175.7 TCSBD>CSPUMPD

Dnom=16, Dact=15.25, sch=8, mat="carbon steel"
component_name--------=---=-------- > <--K-> <--L-> <--H-> <-dH-> <=--P-> <-dP->
inlet_node=TCSBD ................. 525.6 1.8

fixed _flow=3125 .................. 525.6 0.0 1.8 0.0
Gate valve isolation ............. 8.5 ©525.6 -0.0 1.8 -0.0
90° long radius elbow ............ l6.8 525.5 -0.1 1.8 -0.0
45° long radius elbow ............ 10.8 525.4 -0.1 1.8 -0.0
Straight pipe, len=10.49 ......... 10.5 525.4 -0.1 1.7 -0.0
exit node=CSPUMPD ................ 525.4 0.0 1.7 0.0

<T>
140
140
140
140
140
140
140

<T>
140
140
140
140
140

140

140

<T>
140
140
140
140
140
140
140

P —1
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EZFLOW: Version 3 QA

sife: unspecified
‘)#OZ.NET: U2-140, RHR A/C-10K, B/D-11K, CS A/B/C/D-3125, LIMITING
R it —————— TVA AUTHORIZED USE ONLY ~~--cc-cmcmmmcccacmc e

pipe material roughness dia.red.

CS caxbon steel ..... 0.0001500 0.00000

CIl cast iron ........ 0..0008500 0.00000

CO concrete ......... 0.0030000 0.00000

SS stainless steel .. 0.0000050 0.00000

CU copper ....ueeveen 0.0000050 0.00000

FG fiberglass ....... 0.0005000 0.00000

PV PUVC . .iiveercnnennn 0.0004000 0.00000

CL cement-lined ..... 0.0020000 0.00000

standard=Steam&Condensate

system contains 58 parts: 29 links, 15 nodes, NO pumps, 14 Tees

reference_temperature=140 at node=l ‘ .
barometric_pressure=14.7 :

*%% WARNING ***
Links having zero or near zero flow (especially inactive
portions of the network and links having check valves) may
be mathematically indeterminate. The. computed parameters
for such links must be considered with caution. All 1links

t' less than 1 gpm flow are indicated with a m?w,
S

OLUTION SUMMARY *%*%
Solution Status = Converged.
Number of Iterations = 70
Largest Corrections in Last Iteration:
Flow -9.56e~002 gpm
Pressure -9.70e-006 psig
Tee Loss Coefficient 2.78e-~005
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unspecified
#02.NET: U2-140, RHR A/C-10K, B/D-11K, CS A/B/C/D-3125,
TVA AUTHORIZED USE ONLY

@5 e,

NETWORK DETAIL

LINK l=====T2===> "1>2"
inlet=1, exit=T2, dia=30, sch=XS, mat="carbon steel"
"Stralght pipe", len=4

nCheck wvalve", flow—14700 .dp=2.92
====T22==> "23>22"
exit=T22, dia=30,
1en~
flow=14700, dp=2. 92

LINK 2
inlet=23,
"Straight pipe",
"Check valve",

sch=XS, mat="carbon steel®

====T26==> "27>26"

inlet=27, exit=T26, dia=30, sch=XS, mat="carbon steel"
"Straight pipe", len=4 s
nCheck valve', flow=14700, dp=2.92

LINK 2

LINK S5=====T6===> "556"
inlet=5, exit=T6, dia=30, sch=XS, mat="carbon steel"
"Straight pipe", len=4
ncheck valve", f£low=14700, dp=2.92

sch=S, mat="carbon steel®

¥ T4AC==PUMPA> "RHR Pump A"
‘Qat T4AC, exit=PUMPA, dia= 24,
ed_flow=10000
nGate valve" isolation
190"~ short radius elbow"
190"~ short radius elbow"
190"~ short radius elbow"
u"Straight pipe", len=19.625
sDecreaser’, dia=23.24

LINK T4AC==PUMPC> "RHR Pump C"
inlet=T4AC, exit=PUMPC, dia=24,
fixed £flow=10000 ’
nGate valve" isolation
190" short radius elbow"
nm45” short radius elbow!
ngtraight pipe™, len=11.71

sch=S8, mat="carbon steel"

LINK T4BD==PUMPB> "RHR Pump B*"
inlet=T4BD, exit=PUMPB, dia=24,
fixed_£flow=11000
nGate valve' isolation
u90A
u45“
"Straight pipe",

sch=S, mat="carbon steel"

short radius elbow"
short radius elbow"
len=11.7

LIMITING
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: unspecified

#02.NET: U2-140, RHR A/C-10K, B/D-11K, CS A/B/C/D-3125, LIMITING
TVA AUTHORIZED USE ONLY

NETWORK DETAIL

LINK T4BD==PUMPD> "RHR Pump D"
inlet=T4BD, exit=PUMPD, dia=24,
fixed_flow=11000
"Gate valve" isolation
190"~ shoxrt radius elbow™
190" short radius elbow"

"90" short radius elbow®
"Straight pipe", len=26.27
"Decreasex', dia=23.24

LINK TCSA>CSPUaba "CS Pump C"
inlet=TCSAC, exit=CSPUMPC, dia=16,
fixed_flow=3125
"Gate valve" isolation
"90” long radius elbow"

145" long radius elbow"
"Straight pipe", len=10.57

LINK TCSAC=CSPUM> "CS pump A"
inlet=TCSAC, exit=CSPUMPA, dia=1l6,

ed_flow=3125
e valve" isolation
~ long radius elbow"

"90" long radius elbow"
"Straight pipe", len=16.55

LINK TCSB>CSPUabc "TCSBD>CSPUMPD"
inlet=TCSBD, exit=CSPUMPD, dia=16,
fixed_flow=3125
"Gate valve" isolation
"90" long radius elbow"

"45” long radius elbow"
"Straight pipe", len=10.49

"TCSBD>CSPUMPB"
dia=16,

LINK TCSBD=CSPUM>
inlet=TCSBD, exit=CSPUMPB,
fixed_flow=3125
"Gate valve" isolation
90" long radius elbow"
¥90" long radius elbow"
"Straight pipe", len=16.55

NODE 1 "Strainer 204A“

elev=528.4, pres=3.55, temp=140

NODE 23 "Strainer 204C"

‘ev=528 .4, pres=3.55, temp=140

sch=S,

sch=S,

sch=8,

sch=§,

sch=S, mat="carbon steelm

mat="carbon steel"

»

mat="carbon steel"

mat="carbon steel™

mat="carbon steel"
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site: unspecified
#02.NET: 'U2-140, RHR A/C 10K, B/D-11K, CS A/B/C/D- 3125,

NETWORK DETAIL

NODE 27 "Strainer 204DV
elev=528.4, pres=3.55, temp=140

NODE 5 "Strainer 204B"
elev=528.4, pres=3.55, temp=140

NODE ‘CSPUMPA "CS pump a"
elev=521.3

NODE CSPUMPB "CS pump. b"
elev=521.3

NODE CSPUMPC "CS pump c" ,
elev=521.3

NODE CSPUMPD "CS. pump d"
elev=521.3

NODE. PUMPA "RHR pump a"
elev=521.6

IQ PUMPB "RHR pump b"
v=521.6

NODE PUMPC "RHR pump cn
elev=521.6

NODE PUMPD "RHR pump d"
elev=521.6

TEE T2 "Strainexr 204A"
nodel=T6, node2=1, node3=T36, elev=525.3

"standard converging"

TEE 'T22 "Strainexr 204C"
nodel=T20, node2=23, node3=T26, elev=525.3
"standard diverging (lateral_to_run)*"

TEE T26 "Strainer 204D"
nodel=T22, node2=27, node3=T30, elev=525.3

"standard converging"
TEE T4AC "T36>PUMPC>PUMPA"

nodel=T36, node2=PUMPC, node3=PUMPA, elev=525.6
"standard diverging (run_to_lateral)"

l '

---------------------- TVA AUTHORIZED USE ONLY ---===--

LIMITING
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site: unspecified

#02.NET: U2-140, RHR A/C-10K, B/D-11K, CS A/B/C/D-3125, LIMITING
iyt TVA AUTHORIZED USE ONLY ==-------—eeommcmmmccmcmca-

NETWORK DETAIL

TEE T4BD "T30>PUMPD>PUMPB"
nodel=T30, node2=PUMPB, node3=PUMPD, elev=525.6
"standard diverging (run_to_lateral)™"

TEE T6 "Strainexr 204B"
nodel=T2, node2=5, node3=11l, elev=525.3
"standard diverging (lateral_to_run)"

TEE TCSAC "T14>CSPUMPA>CSPUMPCH
nodel=T14, node2=CSPUMPA, node3=CSPUMPC, elev=525.3
"standard diverging (run_to_lateral)"

TEE TCSBD "T20>CSPUMPB>CSPUMPD"

nodel=T20, node2=CSPUMPD, node3=CSPUMPB, elev=521.3
"standard diverging (run_to_lateral)"







Date: 07/19/97 (Sat)
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sife: unspecified
! #02 .NET: U2-140, RHR A

inlet_node
1

23

27

5
T4AC
T4AC
T4BD
T4BD
TCSAC
TCSAC
+ TCSBD
TCSBD

exit_node

T2

‘T22

T26

T6
PUMPA -
PUMPC
PUMPB
PUMPD
CSPUMPC
CSPUMPA
CSPUMPD
CSPUMPB

Time:

0641

TVA AUTHORIZED USE ONLY

SUMMARY OF LINKS

mat dia
CS 30.0
cs 30.0
cs 30.0
Ccs 30.0
cs 24.0
CsS 24.0
Ccs 24.0
CsS 24.0
cs 16.0
Ccs 16.0
csS 16.0
Cs 16.0

sch red roughness

Xs
XS
XS
XS

nnnnnnnn

def
def
def
def
def
def
def
def
def
def
def
def

default

default

default
default
default
default
default
default
default
default
default
default

/C-10K, B/D-11K, CS A/B/C/D-3125, LIMITING

gpm <-Head Head-> deltaP

14443
13455
13987
13498
10162
1062
11178
11178
3176
3176
3176
. 3176

536.7
536.7
536.7
536.7

"524.8

523.0
523.6
525.8
527.3
525.3
525.6

'527.6

530.
531.
530.
531.
524.
522.
523.
524.
527.
525.
525.
527.

WiHhOOOWOAMNAOORKIN

-2.8
-2.4
-2.6
-2.4
-0.3
-0.2
-0.2
-0.4
-0.1:
-0.1
-0.1
-0.1
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site: unspecified

T #02.NET: U2-140, RHR A/C~-10K, B/D-11K, CS A/B/C/D-3125, LIMITING

node_name
1

23

27

5
CSPUMPA
CSPUMPB
CSPUMPC
'‘CSPUMPD
PUMPA
PUMPB
PUMPC
PUMPD

'SUMMARY OF NODES

AN WL WW DD

Head
536.7
536.7
536.7
536.7
525.0
527.3
527.0
525.4
524.0
523.0
522.6
524.8

g

PFOORRNNKHEHWWWWH

< O

WhAOIDBUIOAAAGGRDR

.

Tmp
140
140
140
140
140
140
140
140
140
140
140
140

dens
61.4
61.4
6l1.4
61.4
61.4
61.4
6l.4
61l.4
61.4
6l.4
61.4
61l.4

TVA AUTHORIZED USE ONLY

status
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
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site: unspecified
#02 .NET: U2-140, RHR A/C-10K, B/D-11K, CS A/B/C/D-3125, LIMITING
---------------------- TVA AUTHORIZED USE ONLY ---“c-cccecmceccmcoceeceoeen

SUMMARY OF CONTROL VALVES

inlet_node exit_node seg gpm type status
1 T2 1 14443 CHECK OPEN
23 T22 1 13455 CHECK OPEN
27 T26 1l 13987 CHECK OPEN
5 T6 1l 13498 CHECK OPEN




wea
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site: unspecified
#02.NET: U2-140, RHR A/C-10K, B/D-11K, CS A/B/C/D-3125, LIMITING

Tee_name
T2

T22

T26

T4AC
T4BD

T6

TCSAC
TCSBD

type
SCON
SDLR
SCON
SDRL

SDRL

SDLR
SDRL

SDRL

gpml
8861

8066
5390
20324
22357
8861
6351
6351

Time: 0641

gpm2
14443

13455
13987
10162
11178
13498

3176

3176

SUMMARY OF TEES

gpm3
23304

5390
19377

10162
11178
4637
3176
3176

Headl
530.
530.
530.
524.
525.
$30.
525.
526.

MO WWou

aAWonoarHN

TVA AUTHORIZED USE ONLY

Head3
527.
531.
528.
524.
525.
531.
527.
527.

AWOMWOWIOh

Presl
2.2

2.3 °

2.4

V]
HDWNO

OCORWVURW

Pres3

NMONOORNO

¢ o o o

OB R WY




e
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LINK DETAIL

LINK l=====T2===> gpm=14443 1>2

Dnom=30, Dact=29, sch=XS8, mat="carbon steel"
component_namg-------=-~-=-=~=-~--~-- > <=-=-K-> <--L->
inlet_node=1 .......... ...t

Straight pipe, len=4 ............. 4.0
Check valve, flow=14700, dp=2.92 . 8.51

exit_ node=T2 ........... .. 00unnnn

LINK 23====T22== gpm=13455 23>22

Dnom=30, Dact=29, sch=XS, mat="carbon steel"
component_name------«-=---~---~-- > <=-K-> <--L->
inlet_node=23 ....................

Straight pipe, len=4 ............. 4.0
Check valve, flow=14700, dp=2.92 . 8.51

exit_node=T22 ...........ci0eeennn

LINK 27====T26==> gpm=13987 27>26
Dnom=30, Dact=29, sch=XS, mat="carbon steel®

component_nameg----------==---=e--- > <--K-> <--L->
inlet_node=27 ...........c. ...,

S ight pipe, len=4 ............. 4.0
(’ valve, flow=14700, dp=2.92 . 8.51

e node=T26 ............ .

LINK S=====T6===> gpm=13498 556

Dnom=30, Dact=29, sch=XS, mat="carbon steel"
component _namg------=-=--=--=c-=-~- > <--K-> <--L->
inlet_node=5 ........... ... o0

Straight pipe, len=4 ............. 4.0
Check valve, flow=14700, dp=2.92 . 8.51

exit node=T6 ............0ccuuennn

LINK T4AC==PUMPA> gpm=10162 RHR Pump A
Dnom=24, Dact=23.25, sch=8, mat="carbon steel"

component_name--------=----e=~o--- > <=~K-> <=--L->
inlet_node=T4AC ..................
fixed_flow=10000 ..........c.uen.. ‘
Gate valve isolation ............. 12.8
90° short radius elbow ........... 35.0
90° short radius elbow ........... 35.0
90° short radius elbow ........... 35.0
Straight pipe, len=19.625 ........ 19.6
Decreaser, dia=23.24 .........cc.u. 0.00

exit node=PUMPA ...........cc.000en

<--H->
536.7
536.7
530.2
530.2

<--H->
536.7
536.7
531.1
531.1

<--H->
536.7
8536.7
530.6
530.6

<--H->
536.7
536.7
531.0
531.0

<-=-H->
524.8
524.8
524 .7
524.5
524.3
524.1
524.0
524.0
524.0

site: unspecified )
U, #02.NET: U2-140, RHR A/C-10K, B/D-11K, CS A/B/C/D-3125, LIMITING
---------------------- TVA AUTHORIZED USE ONLY

<-dH-~> <--~P->
3.6

-0.0 3.5
-6.5 0.8
-0.0 2.1
<-dH-> <-~-P->
3.6

-0.0 3.5
-5.6 1.1
-0.0 2.5
<-dH-> <-~P->
3.6

-0.0 3.5
-6.1 0.9
-0.0 2.3
<-dH-> <--P->
3.6

-0.0 3.5
-5.7 1.1
-0.0 2.4
<-dH-> <==~P=->
-0.3

0.0 ~0.3
-0.1 -0.4
-0.2 ~0.4
-0.2 ~0.5
-0.2 -0.6
-0.1 ~-0.7
-0.0 ~0.7
0.0 1.0

<~-dP->

-0.0
-2.8
1.3

<-dP->

-0.0
-2.6
1.3

<-dP->

-0.0
-2.4
1.3

v O e e e o Gk S W mm e e Ew M ww we hy e a

<T>
140
140
140
140

<T>
140
140
140
140

<T>
140
140
140
140

<T>
140
140
140
140

<T>
140
140
140
140
140
140
140
140
140




IR
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: unspecified

LINK DETAIL

LINK T4AC==PUMPC> gpm=10162 RHR Pump C
Dnom=24, Dact=23.25, sch=S, mat="carbon steel®

si
Uﬁf#oz.NET: U2-140, RHR A/C-10K, B/D-11K, CS A/B/C/D-3125, LIMITING
---------------------- TVA AUTHORIZED USE ONLY

component_name---=--=-=---=c-=--= > <~-K-> <--L-> <--H-> <~dH-> <=--P-> <-dP->

inlet_node=T4AC ..................
fixed flow=10000 .................
Gate valve isolation .............
90° shoxt radius elbow ...........
45° short radius elbow ...........
Straight pipe, len=11.71 .........
exit_node=PUMPC ......... weses e

LINK T4BD==PUMPB> gpm=11178 RHR Pump B

Dnom=24, Dact=23.25, sch=S, mat="carbon steel®
component_name--~--~-----=-«-—~----- > «==K-> <--L->

inlet_node=T4BD ............c.0....
fixed_flow=11000 .................
Gate valve isolation .............
90° short radius elbow ...........
45° short radius elbow ...........
Straight pipe, len=11.7 ..........

e,node:PUMPB .................. :
L T4BD==PUMPD> gpm=11178 RHR Pump D

Dnom=24, Dact=23.25, sch=S, mat="carbon steel"
component _name-------------=----- > <~-K->

inlet node=T4BD .......covuverene.
fixed flow=11000 .................
Gate valve isolation .............
90° short radius elbow ...........
90° short radius elbow ...........
90° short radius elbow ...........
Straight pipe, len=26.27 .........

Decreaser, dia=23.24 ........c.... 0.00

exit node=PUMPD ..................

LINK TCSA>CSPUaba gpm=3175.7 CS Pump C

Dnom=16, Dact=15.25, sch=S, mat="carbon steel"
component Name-~--===-=c--e-a-oo- > <~=K=> .g==L=>

inlet node=TCSAC ....covuvvnvnnnnnn
fixed flow=3125...................
Gate valve isolation .............
90° long radius elbow ............
45° long radius elbow ............
Straight pipe, len=10.57 .........
exit_node=CSPUMPC ................

1
HFoooooooOo
WHbWNDHOPR K

-3 00 00OV

<=-H-> <-dH-> <~--

NOOOOOOW

0.0
-0.0
-0.1
-0.%
-0.0

1.7

<=--H=-> <~-dH-> <~-P-> <-dP->

0.0
-0.0
-0.1
-0.1
-0.0

1.7

<-=-H-> <~dH-> <--P-> <-dP->

0.0
-0.0
-0.1
-0.1
-0.1
-0.1
-0.0

1.7

<-dP->

0.0
-0.0
-0.0
-0.0

-0.0

1.7

<T>
140
140
140
140
140
140
140

<T>
140
140
140
140
140
140
140

<T>
140
140
140
140
140
140
140
140
140

<T>
140
140
140
140
140
140
140
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site: unspecified
#02.NET: U2-140, RHR A/C-10K, B/D-11K, CS A/B/C/D-3125, LIMITING.
-G - mmm = m— = TVA AUTHORIZED USE ONLY

LINK DETAIL

LINK TCSAC=CSPUM> gpm=3175.7 CS pump A
Dnom=16, Dact=15.25, sch=S, mat="carbon steel"

component_name---------====-=---=x= > <-~K-> <~-L~> <--H-> <-dH-> <--P-> <-dP->.<T>
inlet_node=TCSAC ................. 525.3 0.0 140
fixed_flow=3125 ............ PP 525.3 0.0 0.0 0.0 140
Gate valve isolation ............. 8.5 525.3 -0.0 -0.0 -0.0 140
90° long radius elbow ............ 16.8 525.2 -0.1 -0.0 -0.0 140
90° long radius elbow ............ 16.8 525.1 -0.1 -0.1 -0.0 140
Straight pipe, len=16.55 ......... 16.6 525.0 -0.1 -0.1 -0.0 140

525.0 0.0 1.6 1.7 140

exit_node=CSPUMPA ................

LINK TCSB>CSPUabc gpm=3175.7 TCSBD>CSPUMPD

Dnom=16, Dact=15.25, sch=S, mat="carbon steel" .
component_name-------=-=----~o-=~- > <-~K-> <--L-> <--H-> <~-dH-> <--P-> <-dP->
inlet_node=TCSBD ............c.0.. 525.6 1.8
fixed_flow=3125 ...........c00nnnn 525.6 0.0 1.8 0.0
Gate valve isolation ....... e 8.5 525.6 -0.0 1.8 -0.0
90° long radius elbow ............ 16.8 525.5 -0.1 1.8 ~-0.0
45° long radius elbow ............ 10.8 525.4 -0.1 1.8 -0.0
Straight pipe, len=10.49 ......... 10.5 ©525.4 -0.1 1.7 -0.0
e’node:CSPUMPD ................ 525.4 -0.0 1.7 -0.0
L TCSBD=CSPUM> gpm=3175.7 TCSBD>CSPUMPB
Dnom=16, Dact=15.25, sch=8, mat="carbon steel"
component_name--------=--=-----=- > <--K-> <--L-> <--H-> <-dH-> <--P~-> <-dP->
inlet_node=TCSBD .............. ‘e 527.6 2.7
fixed flow=3125 ............. ... 527.6 0.0 2.7 0.0
Gate valve isolation ............. 8.5 6527.5 -0.0 2.7 -0.0
90° long radius elbow ............ 16.8 527.4 -0.1 2.6 -0.0
90° long radius elbow ............ 16.8 527.4 -0.1 2.6 -0.0
Straight pipe, len=16.55 ......... 16.6 527.3 -0.1 2.5 -0.0
527.3  -0.0 2.5 -0.0

exit_node=CSPUMPB ................

<T>

140
140
140
140
140
140
140

<T>
140
140
140
140
140
140
140
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site: unspecified
‘ #03.NET: U2-140, RHR A/B/C/D-10,, CS A/C-4650, B/C-3125, LIMITING

---------------------- TVA AUTHORIZED USE ONLY ---ccmccmcccmmcmmc e mame

pipe material roughness dia.red.
CS carbon steel ..... 0.0001500 0.00000
CI cast iron ........ 0.0008500 0.00000
CO concrete ....cc... 0.0030000 0.00000
SS stainless steel .. 0.0000050 0..00000
CU Ccopper ....c.ueee.s 0.0000050 0.00000
FG fiberglass ....... 0.0005000 0.00000
PV PVC &ttt eteeenas 0.0004000 0.00000
CL cement-lined ..... 0.0020000 0.00000

standard=Steam&Condensate

system contains 58 parts: 29 links, 15 nodes, NO pumps; 14 Tees

reference_temperature=140 at node=1l .
barometric_pressure=14.7

*%* WARNING ***
Links having 3zero or near zero flow (especially inactive
portions of the network and links having check wvalves) may
be mathematically indeterminate. The computed parameters
for such links must be considered with caution. All 1links

x«‘less than 1 gpm flow are indicated with a "?2".

* SOLUTION SUMMARY ***
Solution Status = Maximum convergence .achieved.
Number of Iterations = 70 )
Largest Corrections in Last Iteration:
Flow -4.73e-001 gpm
Pressure ~-9.25e-005 psig
Tee Loss Coefficient 0.00e+000 5
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site: unspecified
#03.NET: U2-140, RHR A/B/C/D-10,, CS A/C-4650, B/C-3125,

---------------------- TVA AUTHORIZED USE ONLY -=-------

NETWORK DETAIL

LINK l=====T2===> "1>2"
inlet=1, exit=T2, dia=30, sch=XS, mat="carbon steel®
"Straight pipe", len=4
"Check valve", flow=14700, dp=2.92

LINK 23====T22==> "23>22"
inlet=23, exit=T22, dia=30, sch=XS, mat='"carbon steel®
"Straight pipe", len=4
"Check valve", flow=14700, dp=2.92

LINK 27====T26==> "27>26"
inlet=27, exit=T26, dia=30, sch=XS, mat="carbon steel"
"Straight pipe", len=4 X
"Check valve", f£low=14700, dp=2.92

LINK S=====T6===> "5>6"

inlet=5, exit=T6, dia=30, sch=XS, mat="carbon steel"
"Straight pipe", len=4

"Check valve", f£flow=14700, dp=2.92

T4AC==PUMPA> "RHR Pump A"
t=T4AC, exit=PUMPA, dia=24, sch=8, mat="carbon steel™"
e

d_£flow=10000
"Gate valve' isolation
90" short radius elbow"
90" short radius elbow"
90" short radius elbow"
"Straight pipe", len=19.625
"Decreaser"”, dia=23.24

LINK T4AC==PUMPC> "RHR Pump C"
inlet=T4AC, exit=PUMPC, dia=24, sch=S, mat=%carbon steel™n
fixed_£flow=10000
"Gate valve" isolation
"90" short radius elbow"
"45" short radius elbow"
"Straight pipe", len=11.71

LINK T4BD==PUMPB> "RHR Pump B"
inlet=T4BD, exit=PUMPB, dia=24, sch=S, mat="carbon steel"®
fixed_£flow=10000
"Gate valve" isolation
190" short radius elbow"
"45”~ short radius elbow"
n"Straight pipe", len=11.7

LIMITING




g
by
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site: unspecified ‘
U, #03.NET: U2-140, RHR A/B/C/D-10,, CS A/C-4650, B/C-3125, LIMITING
---------------------- TVA AUTHORIZED USE ONLY ==--~-c-ceccmmccmmccccccca—-

NETWORK DETAIL

LINK T4BD==PUMPD> "RHR Pump D"

inlet=T4BD, exit=PUMPD, dia=24, sch=S, mat="carbon steel"
fixed_£flow=10000

"Gate valve" isolation

"90”~ short radius elbow"

"90" short radius elbow"

"90" short radius elbow™

"Straight pipe", len=26.27

"Decreaser", rdia=23.24

LINK TCSA>CSPUaba "CS pump A"
inlet=TCSAC, exit=CSPUMPA, dia=16, sch=S, mat="carbon steel"
fixed_flow=4650 ,

"Gate valve!" isolation
190" long radius elbow"
"90”" long radius elbow"
nStraight pipe”,.len=16.55

LINK TCSAC=CSPUM> "CS Pump CU
inlet=TCSAC, exit=CSPUMPC, dia=16, sch=S, mat=%"carbon steel

aeed flow=4650
e valve" isolation
long radius elbow"

145" long radius elbow"
"Straight pipe", len=10.57

LINK TCSB>CSPUabc "TCSBD>CSPUMPR"
inlet=TCSBD, exit=CSPUMPB, dia=16, sch=8, mat='"carbon steel"
fixed_flow=3125
"Gate valve" isolation
"90" long radius elbow"
"90" long radius elbow"
"Straight pipe", len=16.55

LINK TCSBD=CSPUM> "TCSBD>CSPUMPD"

inlet=TCSBD, exit=CSPUMPD, dia=16, sch=S, mat="carbon steel™
fixed_flow=3125

"Gate valve" isolation

‘m90”~ long radius elbow"

"45”" long radius elbow"

"Straight pipe”, len=10.49

NODE 1 "Strainexr 204A" ]
elev=528.4, pres=3.55, temp=140

NODE 23 "Strainexr 204C"

‘v=528 .4, pres=3.55, temp=140
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NETWORK DETAIL

NODE 27 "Strainer 204D®
elev=528.4, pres=3.55, temp=140

NODE 5 "Strainer 204B" .
elev=528.4, pres=3.55, temp=140

NODE CSPUMPA "CS pump a"
elev=521.3

NODE CSPUMPB "CS pump b"
elev=521.3

NODE CSPUMPC "CS pump.c"
elev=§21.3

NODE CSPUMPD "CS pump 4"
elev=521.3

NODE PUMPA "RHR pump a"
elev=521.6

NQPUMPB "RHR pump b"
eltv=521.6

NODE PUMPC "RHR pump c"
elev=521.6

NODE PUMPD "RHR pump 4"
elev=521.6

TEE T2 "Strainer 204AM
nodel=Té, node2=1, node3=T36, elev=525.3

"standard converging"

TEE T22 “Strainer 204C"
nodel=720, node2=23, nodel3=T26, elev=525.,3
"standard diverging (lateral_to_run)"

TEE T26 “Strainer 204D"
nodel=T22, node2=27, node3=T30, elev=525.3

"standard converging"

TEE T4AC "T36>PUMPC>PUMPA"
nodel=T36, node2=PUMPC, node3=PUMPA, elev=525ﬂ

"standard diverging (run_to_lateral)"

6

sia: unspecified
U 03.NET: U2-140, RHR A/B/C/D-10,, CS A/C-4650, B/C-3125, LIMITING
R — TVA AUTHORIZED USE ONLY
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‘s}ii unspecified

#03.NET: U2-140, RHR A/B/C/D-10,, CS A/C-4650, B/C-3125, LIMITING
---------------------- TVA AUTHORIZED USE ONLY =--ec---cmmcmmacmec e e cneaa
TEE T4BD "T30>PUMPD>PUMPB" .
nodel=T30, node2=PUMPB, node3=PUMPD, elev=525.6
"standard diverging (run_to_lateral)"

NETWORK DETAIL

TEE Té "Strainer 204B"
nodel=T2, node2=5, node3=11l, elev=525.3
"standard diverging (latexral_to_run)",

TEE TCSAC "T14>CSPUMPA>CSPUMPC"
nodel=T1l4, node2=CSPUMPA, node3=CSPUMPC, elev=525.3
"standard diverging (run_to_lateral)"

TEE TCSBD "T20>CSPUMPB>CSPUMPD" .

nodel=T20, node2=CSPUMPD, node3=CSPUMPB, elev=521.3
"standard diverging (run_to_latexal)"







EZFLOW: Version 3 QA

unspecified
#03.NET: U2-140, RHR A

inlet_node
1

23

27

5
T4AC
T4AC
T4BD
T4BD
TCSAC
TCSAC
TCSBD
TCSBD

exit_node

T2

T22

T26

T6
PUMPA
PUMPC
PUMPB
PUMPD
CSPUMPA
CSPUMPC
CSPUMPB

CSPUMPD.

( Date: 07/19/97 (Sat) Time: 0653

SUMMARY OF LINKS

mat dia
csS 30.0
CsS 30.0
cs 30.0
CcsS 30.0
CS 24.0
CS 24.0
CS 24.0
CsS 24.0
Cs 16.0
Cs 16.0
CS 1l6.0
Cs 16.0

sch red roughness

XS def
XS def
Xs def
XS def
S def
S def
S def
S def
S def
S def
S def
S def

default
default
default
default
default
default

., default
default

default
default
default
default

/B/Cc/D-10,, CS A/C-4650, B/C-élZS, LIMITING
TVA AUTHORIZED USE ONLY

gpm <-Head Head-> deltaP

14598
13783
14228
13841
10162
10162
10162
l0le62
4726
4725
3176
- 3176

536.
536.
536.
.536.
524.
523,
"524.
526.
518.
522.
527.
525.

DR WURVIII

530.
530.
530.
530.
524.
522.
524,
525.
517.
521.
526.
525.

QVWUOVUVUMUIOAK Jbh M

-2.8
=-2.5
-2.7
-2.6
-0.3
-0.2
-0.2
-0.4
-0.3
" -0.2
-0.1
-0.1
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gu unspecified

#03.NET: U2-140, RHR A/B/C/D-10,, CS A/C-4650, B/C-3125, LIMITING
---------------------- TVA AUTHORIZED USE ONLY =------=cec-mcmcmcmmcmec—aa-

SUMMARY OF NODES

Tmp dens status

node_name Elev  Head  Pres

1 528.4 536.7 3.6 140 61.4 OK
2 528.4 536.7 3.6 140 61.4 OK
27 528.4 536.7 3.6 140 61.4 OK
5 528.4 536.7 3.6 140 61.4 OK
CSPUMPA 521.3 517.5 -1.6 140 61.4 OK
CSPUMPB 521.3 526.9 2.4 140 61.4 OK
CSPUMPC 521.3 521.9 0.3 140 61.4 OK
CSPUMPD ,521.3 525.0 1.6 140 61.4 OK
PUMPA 521.6 524.1 1.1 140 61.4 OK
PUMPB 521.6 524.0 1.0 140 61.4 OK
PUMPC 521.6 522.6 0.4 140 61.4 OK
PUMPD 521.6 525.5 1.6 140 61.4 OK




’
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s‘ unspecified
U

#03.NET: U2-140, RHR A/B/C/D-10,, CS A/C-4650, B/C-3125, LIMITING
----------------------- TVA AUTHORIZED USE ONLY ==-~-c-c-mccmcmccmccccmcee -

SUMMARY OF CONTROL VALVES

inlet_node exit_node seg gpm type 'status
1 T2 1 14598 CHECK OPEN
23 T22 1 13783 CHECK OPEN
27 T26 1l 14228 CHECK OPEN
5 T6 1 13841 CHECK OPEN




R
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s : unspecified
U, #03 .NET: -U2-140, RHR A/B/C/D-10,, CS A/C-4650, B/C-3125, LIMITING
---------------------- TVA AUTHORIZED USE ONLY -v-m-sc-eeccecccccacaacaeaa-

SUMMARY OF TEES

Tee_name type gpml gpm2 gpm3 Headl Head2 Head3 Presl Pres2 Pres3
T2 SCON 7634 14598 22232 530.4 530.1 527.5 2.2 2.0 0.9
T22 SDLR 9595 13783 4189 530.4 530.8 530.7 2.2 2.3 2.3
T26 SCON 4189 14228 18417 530.7 530.4 528.6 2.3 2.2 1.4
T4AC SDRL 20324 10162 10162 524.4 523.1 524.9 -0.5 -1.1 -0.3
T4BD SDRL 20324 10162 10162 525.7 524.5 526.3 0.1 -0.5 0.3
T6 SDLR 7634 13841 6208 530.5 6530.7 530.6 2.2 2.3 2.3
TCSAC SDRL 9451 4726 4725 518.3 518.1 522.4 -2.6 -3.1 -1.2
TCSBD SDRL 6351 3176 3176 525.7 5B25.2 527.2 1.9 1.7 2.5
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-140,

Sitas unspecified
U t03.NET: U2

R N

LINK l=====T2===> ,gpm=14598 1>2

Dnom=30, Dact=29,

component_name- -
inlet node=1 ...

Straight pipe, len=4 .............
Check valve, flow=14700, dp=2.92

exit_node=T2 ...

LINK 23====T22==> gpm=13783 23522
Dnom=30, Dact=29, sch=XS, mat="carbon steel?
<=-=L~->

component_name--
inlet_node=23 ..

Straight pipe, len=4 .............
Check wvalve, flow=14700, dp=2n92

exit_node=T22 ..

------------------

LINK 27====T26==> gpm=14228 27>26
Dnom=30, Dact=29, sch=XS, mat="carbon steel®

component_name- -
inlet_node=27 ..

------------------

Sty ht pipe, len=4 .............
C valve, £flow=14700, dp=2.92 .
x

exIC node=T26 ..

LINK S=====T6===> dgpm=13841 5>6

Dnom=30, Dact=29,

component_name--
inlet_node=5 ...

Straight pipe, len=4 .............
Check valve, flow=14700, dp=2.92

exit_node=T6 ...

LINK T4AC==PUMPA>

Dnom=24, Dact=23
component_name--
inlet node=T4AC
fixed_flow=10000

------------------

LINK DETAIL

gpm=10162 RHR Pump A

10

sch=XS, mat="carbon steel"

4

sch=XS, mat="carbon steel"

.25, sch=S, mat="carbon steel"

Gate valve isolation .............

90° short radius
90° short radius

elbow ...........
elbow .......0...

90° short radius elbow ...........
Straight pipe, len=19.625 ........
Decreaser, dia=23.24 .........c...

exit_node=PUMPA

------------------

12.
35.
35.
35.
19.
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<=-=H->
536.7
536.7
530.1
530.1

<=-=-H->

536.7

536.7
530.8
530.8

<-=-H->
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530.4
530.4

<--H->
536.7
536.7
530.7
530.7

<-=-H~>
524.9
524.9
524.8
524.6
524 .4
524.2
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524.1
524.1

<-dH->

0.0
-6.6
-0.0

<-dH->

-0.0
-5.9
-0.0

<-dH->

-0.0
-6.3
-0.0

<-dH->

-0.0
-6.0
-0.0

<-dH->

0.0
-0.1
-0.2
-0.2
-0.2
-0.1
-0.0
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RHR A/B/C/D-10,, CS A/C-4650, B/C-3125, LIMITING
TVA AUTHORIZED USE ONLY

<~dP->

-0.0
-2.8
1.3

<~-dP->

-0.0
-2.5
1.3

<-dP->

-0.0
-2.7
1'3

<-dP-~>

| I |
(o N e Neo]
PROO

-0.1
-0.1
-0.0
-0.0

1.7

<T>
140
140
140
140

<T>
140
140
140
140

<T>
140
140
140
140

<T>
140
140
140
140

<T>
140
140
140
140
140
140
140
140
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Date: 07/19/97 (Sat) Time: 0653 11
EZFLOW: Version 3 QA

‘s‘ unspecified

#03.NET: U2-140, RHR A/B/C/D-10,, CS A/C-4650, B/C-3125, LIMITING
LINK T4AC==PUMPC> gpm=10162 RHR Pump C

---------------------- TVA AUTHORIZED USE ONLY ~-ccecmmcccm e m e ncc e
Dnom=24, Dact=23.25, sch=S, mat="carbon steel"

LINK DETAIL.

component_name----------=--=--~-= > <--K-> <--L~> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet_node=T4AC .......cecuevarans 523.1 -1.1 140
fixed_£flow=10000 ................. 523.1 0.0 -1.1 0.0 140
Gate valve isolation ............. 12.8 523.0 -0.1 -1.1 -0.0 140
90° short radius elbow ........... 35.0 522.8 -0.2 -1.2 -0.1 140
45° ghorxt radius elbow ........... 22.5 522.7 -0.1 ., -1.2 -0.1 140
Straight pipe, len=11.71 ......... 11.7 522.6 -~0.1 -1.3 -0.0 140
exit node=PUMPC ........c.ccuuu.en 522.6 0.0 0.4 1.7 140

LINK T4BD==PUMPB> gpm=10162 RHR Pump B
Dnom=24, Dact=23.25, sch=S, mat="carbon steel®

component_name-----=-====-====—-=- > <--K-> <~--L~> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet node=T4BD ..........c.0ceu.n 524.5 -0.5 140
fixed flow=10000 ................. 524.5 0.0 -0.5 0.0 140
Gate valve isolation ............. 12.8 524.4 -0.1 -0.5 -0.0 140
90° short radius elbow ........... 35.0 524.2 -0.2 -0.6 -0.1 140
45° short radius elbow ........... 22.5 524.1 ~0.1 -0.6 -0.1 140
Straight pipe, len=11.7 .........: 11.7 524.0 -0.1 -0.7 -0.0 140
’nodeﬂ?UMPB .................. 524.0 0.0 1.0 1.7 140
L T4BD==PUMPD> gpm=10162 RHR Pump D

Dnom=24, Dact=23.25, sch=S, mat="carbon steel"

component_name--------==-====-=-=--- > <--K-> <--L~> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet node=T4BD ..........cocveeuns 526.3 0.3 140
fixed_flow=10000 ................. 526.3. 0.0 0.3 0.0 140
Gate valve isolation ............. 12.8 6526.2 -0.1 0.3 -0.0 140
90° short radius elbow ........... 35.0 526.0 -0.2 0.2 -0.1 140
90° short radius elbow ........... ' 35.0 6525.8 -0.2 0.1 -0.1 140
90° short radius elbow ........... 35.0 525.6 -0.2 0.0 ~-0.1 140
Straight pipe, len=26.27 ......... 26.3 525.5 -0.2 -0.1 -0.1 140
Decreaser, dia=23.24 ....ccveerens 0.00 . 5258.5 -0.0 -0.1 -0.0 140
exit_node=PUMPD ..........c000cu.n 525.5 0.0 1.6 1.7 140

LINK TCSA>CSPUaba gpm=4725.5 CS pump A
Dnom=16, Dact=15.25, sch=S, mat="carbon steel"

component_name-------=--=--=--=-=- > <--K-> <~-L-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet_node=TCSAC ..........covuvns 518.1 -3.1 - 140
fixed_flow=4650 .................. 518.1 0.0 -3.1 0.0 140
Gate valve isolation ............. 8.5 518.0 -0.1 -3.1 -0.0 140
90° long radius elbow ............ 16.8 517.8 -0.2 -3.2 -0.1 140
90° long radius elbow ............ 16.8 517.6 -0.2 -3.3 -0.1 140
Straight pipe, len=16.55 ......... l6.6 517.5 -0.2 -3.3 -0.1 140
exit_node=CSPUMPA ................ 517.5 0.0 -1.6 1.7 140







|
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Date: 07/19/97 (Sat) Time: 0653 12
EZFLOW: Version 3 QA

Sitea: unspecified

U

LINK DETALL

LINK TCSAC=CSPUM> gpm=4725.4 CS Pump C
Dnom=16, Dact=15.25, sch=S, mat="carbon steel™

#03.NET: U2-140, RHR A/B/C/D-10,, CS A/C-4650, B/C-3125, LIMITING
B A TVA AUTHORIZED USE ONLY

component_name----------~-------- > <=-K-> <--L-> <--H-> <-dH-> <--P~> <-dP->
inlet_node=TCSAC ................. 522.4 -1.2

fixed flow=4650 ..........c0uinn.n 522.4 0.0 -1.2 0.0
Gate valve isolation ............. 8.5 522.3 -0.1 -1.3 -0.0
90° long radius elbow ............ 16.8 522.2 -0.2 -1.3 -0.1
45° long radius elbow ............ 10.8 522.0 -0.1 -1.4 -0.1
Straight pipe, len=10.57 ......... 10.6 521.9 -0.1 -1.4 -0.0
exit_node=CSPUMPC ................ 521.9 0.0 0.3 1.7
LINK TCSB>CSPUabec gpm=3175.7 TCSBD>CSPUMPB

Dnom=16, Dact=15.25, sch=S, mat="carbon steel"
component_name----------—--------- > <--K-> <--L-> <--H-> <-dH-> <--P~> <-dP->
inlet node_TCSBD ................. 527.2 2.5

fixed _flow=3125 .....vvvinucanennn 527.2 0.0 2.5 0.0
Gate valve isolation ............. 8.5 527.1 -0.0 2.5 -0.0
90° long radius elbow ............ 16.8 527.0 -0.1 2.4 -0.0
90° long radius elbow ............ 16.8 526.9 ~-0.1 2.4 -0.0
Straight pipe, len=16.55 ......... 16.6 526.9 -0.1 2.4 -0.0
e node=CSPUMPB ......cictneves. 526.9 -0.0 2.4 0.0
L TCSBD=CSPUM> gpm=3175.7 TCSBD>CSPUMPD

Dnom=16, Dact=15.25, sch=S, mat="carbon steel®"
component_name----=----=------~-- > <--K-> <--L-> <--H-> <-dH-> <--P-> <-dP->
inlet_node=TCSBD ........ccc.vuen. 525.2 1.7
fixed_flow=3125 .................. 525.2 0.0 1.7 0.0
Gate valve isolation ............. 8.5 525.2 -0.0 1.6 -0.0
90° long radius elbow ............ 16.8 525.1 -0.1 1.6 -0.0
45° long radius elbow ............ 10.8 525.0 -0.1 1.6 -0.0
Straight pipe, len=10.49 ......... 10.5 525.0 -0.1 1.6 -0.0
exit node=CSPUMPD ................ 525.0 0.0 1.6 -0.0

<T>
140
140
140
140
140
140
140

<T>
140
140
140
140
140
140
140

<T>
140
140
140
140
140
140
140







Date: 07/19/97 (Sat) Time: 0704 1
EZFLOW: Version 3 QA

| sites unspecified
. U2 04 .NET: U2-140, RHR A/B/C/D-10,, CS A/C-3125, B/C-4650, LIMITING
--------------------- TVA AUTHORIZED USE ONLY ==-=c-eomcmcmcccec o mcecea

3 pipe material roughness dia.red.
CS carbon steel ..... 0.0001500 0.00000
CI cast iron ........ 0.0008500 0.00000
CO concrete ......... 0.0030000 0.00000
SS stainless steel .. 0.0000050 0.00000
CU copper .......eoe.. 0.0000050 0.00000
FG fiberglass ....... 0.0005000 0.00000
PV PVC .. i i ittt ceanns 0.0004000 0.00000
CL cement-lined ..... 0.0020000 0.00000

standard=Steam&Condensate

system contains 58 parts: 29 links, 15 nodes, NO pumps, 14 Tees

reference_temperature=140 at node=1 .
barometric_pressure=14.7

k%% WARNING *%%
Links having zero or near zero flow (especially inactive
portions of the network and links having check wvalves) may
be  mathematically indeterminate. The computed parameters
for such links must be considered with caution. All 1links

wi.less than 1 gpm flow are indicated with a "?%.

* % OLUTION: SUMMARY ***
Solution Status = Maximum convergence achieved.
Number of Iterations = 70
Largest Corrections in Last Iteration:
’ Flow 7.30e-001 gpm
Pressure 7.23e-005 psig
Tee Loss Coefficient 0.00e+000
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BEZFLOW: Version 3 QA

site: unspecified
#04 .NET: U2-140, RHR A/B/C/D-10,, CS A/C-3125, B/C-4650, LIMITING
---------------------- TVA AUTHORIZED USE ONLY === coccccmccccccmmccmee oo

NETWORK DETAIL

LINK l==s===T2===> "152"

inlet=1, exit=T2, dia=30, sch=XS, mat="carbon steel"
"Straight pipe", len=4

"Check valve", £low=14700, dp=2.92

LINK 23====T22==> "23>22" :
inlet=23, exit=T22, dia=30, sch=XS, mat="carbon steel™®
"Straight pipe", len=4 ’
"Check valve", flow=14700, dp=2.92

LINK 27====T26==> "27>26"
inlet=27, exit=T26, dia=30, sch=XS, mat="carbon steel®
"Straight pipe", len=4 .
"Check valve", £low=14700, dp=2.92

LINK S5=====T6===> "5>6"
inlet=5, exit=T6, dia=30, sch=XS, mat="carbon steel"
"Straight pipe", len=4 -
"Check valve", £low=14700, dp=2.92

T4AC==PUMPA> "RHR Pump A"
t=T4AC, exit=PUMPA, dia=24, sch=S, mat="carbon steel"
e

d_flow=10000
"Gate valve" isolation
"90”" short radius elbow"
90" short radius elbow"
"90" short radius elbow"
"Straight pipe", len=19.625
"Decreaser”, dia=23.24

LINK T4AC==PUMPC> "RHR Pump C"
inlet=T4AC, exit=PUMPC, dia=24, sch=S, mat="carbon steel"
fixed_£flow=10000
"Gate valve" isolation
190" short radius elbow"
"45° short radius elbow"
"Straight pipe", len=11.71

LINK T4BD==PUMPB> "RHR Pump B"
inlet=T4BD, exit=PUMPB, dia=24, sch=8, mat='"carbon steel™"
fixed_flow=10000
"Gate valve" isolation
"90” short radius elbow"
145~ short radius elbow”
"Straight pipe", len=11.7







Date: 07/19/97 (Sat) Time: 0704 3
EZFLOW: Version 3 QA

site: unspecified :
UO#O‘I.NET: U2-140, RHR A/B/C/D-10,, CS A/C-3125, B/C-4650, LIMITING

NETWORK DETAIL

LINK T4BD==PUMPD> "RHR Pump D"

inlet=T4BD, exit=PUMPD, dia=24, sch=S, mat="carbon steel®
fixed_£flow=10000

"Gate valve" isolation

"90”~ short radius elbow" ,
"90" short radius elbow"

"90" short radius elbow"

"Straight pipe", len=26.27

"Decreaser!", dia=23.24

LINK TCSA>CSPUaba "CS Pump C"

inlet=TCSAC, exit=CSPUMPC, dia=16, sch=S, mat="carbon steel®
fixed_flow=3125 .

"Gate valve" isolation

"90" long radius elbow"

"45" long radius elbow"

"Straight pipe", len=10.57

LINK TCSAC=CSPUM> "CS pump A"
inlet=TCSAC, exit=CSPUMPA, dia=16, sch=S, mat="carbon steel®

d_flow=3125
e valve" isolation
long radius elbow"

"90" long radius elbow"
"Straight pipe", len=16.55

LINK TCSB>CSPUabc "TCSBD>CSPUMPDM
inlet=TCSBD, exit=CSPUMPD, dia=16, sch=S, mat="carbon steel"
fixed _flow=4650
"Gate valve" isolation
"90" long radius elbow"
"45”° long radius elbow" :
"Straight pipe", len=10.49 .

LINK TCSBD=CSPUM> "TCSBD>CSPUMPB"
inlet=TCSBD, exit=CSPUMPB, dia=16, sch=S, mat=""carbon steel®"
fixed flow=4650
"Gate valve" isolation
"90" long radius elbow"
"90" long radius elbow"
"Straight pipe", len=16.55

NODE 1 "Strainer 204A"
elev=528.4, pres=3.55, temp=140

NODE 23 "Strainer 204C"

6v=528 .4, pres=3.55, temp=140

---------------------- TVA AUTHORIZED USE ONLY ----=cc-mmmcmccccccocmccaceea
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EZFLOW: Version 3 QA

unspecified

S H
@#04 NET: U2-140, RHR A/B/C/D-10,, CS A/C-3125, B/C-4650, LIMITING
A TVA AUTHORIZED USE ONLY = - oo oo mmmmmmm e ee o

NETWORK DETAIL

NODE 27 "Strainer 204D"
elev=528.4, pres=3.55, temp=140

NODE 5 "Strainer 204B"
elev=528.4, pres=3.55, temp=140

NODE CSPUMPA "CS pump a'
elev=521.3

NODE CSPUMPB "CS pump b"
elev=521.3

NODE CSPUMPC "CS pump c' .
elev=521.3 ‘

NODE CSPUMPD "CS pump 4"
elev=521.3

NODE PUMPA "RHR pump a"
elev=521.6

lqll!lnmmB "RHR pump b"
‘ v=521.6

NODE PUMPC "RHR pump c"
elev=521.6

NODE PUMPD "RHR pump 4"
elev=521.6 :

TEE T2 “Strainexr 204A"
nodel=T6, node2=1l, node3=T36, elev=525.3

"standard converging"

TEE T22 “Strainer 204C"
nodel=T20, node2=23, node3=T26, elev=525.3

"standard diverging (lateral_to_xun)"

TEE T26 "Strainer 204D"
nodel=T22, node2=27, node3=T30, elev=525.3

"standard converging"
TEE T4AC "T36>PUMPC>PUMPA"

nodel=T36, node2=PUMPC, node3=PUMPA, elev=525.6
"standard diverging (run_to_lateral)"







Date: 07/19/97 (Sat) Time: 0704 L)

EZFLOW: Version 3 QA

site: unspecified

U‘)#Oll.NET: U2-140, RHR A/B/C/D-10,, CS A/C-3125, B/C-4650, LIMITING
---------------------- TVA AUTHORIZED USE ONLY ---rccccmcamccacrm e e e

NETWORK DETAIL

TEE T4BD "T30>PUMPD>PUMPB"
nodel=T30, node2=PUMPB, node3=PUMPD, elev=525.6
"standard diverging (run_to_latexal)"

| TEE T6 "Strainer 204B"
nodel=T2, node2=5, node3=1l, elev=525.3
"standard diverging (lateral_to_xrun)"

TEE TCSAC "T14>CSPUMPA>CSPUMPCH
nodel=T14, node2=CSPUMPA, node3=CSPUMPC, elev=525.3
"standard diverging (run_to_lateral)"”

TEE TCSBD "T20>CSPUMPB>CSPUMPD"

nodel=T20, node2=CSPUMPD, node3=CSPUMPB, elev=521.3
"standard diverging (run_to_lateral)™




.
»

*




Date:
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EZFLOW: Version 3 QA
Sidee: unspecified
#04 .NET: U2-140, RHR A/B/C/D-10,, CS A/C-3125, B/C-4650, LIMITING

inlet_node
1

23

27

5
T4AC
T4AC
T4BD
T4BD
TCSAC
TCSAC
TCSBD
TCSBD

exit_node

T2

T22

T26

T6
PUMPA
PUMPC
PUMPB
PUMPD
CSPUMPC
CSPUMPA
CSPUMPD

CSPUMPB-

Time:

mat
Cs
Cs
Cs
Cs
cs
Ccs
cs
Cs
Cs
Cs
Cs
Cs

0704

TVA AUTHORIZED USE ONLY

.SUMMARY OF LINKS

dia
30.0
30.0
30.0
30.0
24.0
24.0 .
24.0
24.0
16.0
16.0
16.0.
16.0

sch. red roughness

Xs
Xs
XS
XS

nhnununmhnnn

def
def
def
def
def
def
def
def
def
def
def
def

default
default
default
default
default
default
default
default
default
default
default
default

gpm <-Head Head-> deltaP

14625
13731
14193
13901
10162
l0l62
lole2
10162

3176

3176

4726
-4725

536.
536.
536.
.536.
524.
523.
524.
526.
528.

BWUROVLIIIY

530.0
530.8
530.4
530.7
524.1
522.7
524.0
525.5
528.2
526.1
517.4
521.6

-2.9
-2.5
-2.7
-2.6
-0.3
-0.2
-0.2

-0.4 |

-0.1
-0.1
-0.2
-0.3
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EZFLOW: Version 3 QA

s : unspecified
!‘#04.NET: U2-140, RHR A/B/C/D-10,, CS A/C-3125, B/C-4650, LIMITING
e TVA AUTHORIZED USE ONLY -=--ecocemcmcmemccccccccaoa.

SUMMARY OF NODES

node_name Elev  Head Pres Tmp dens status

1 528.4 536.7 3.6 140 61.4 OK

23 - 528.4 536.7 3.6 140 61.4 OK

27 528.4 536.7 3.6 140 61.4 OK

5 528.4 536.7 3.6 140 61.4 OK

CSPUMPA 521.3 526.1 2.1 140 61.4 OK

CSPUMPB 521.3 521.6 0.1 140 61.4 OK

CSPUMPC 521.3 “528.2 2.9 140 61.4 OK )
CSPUMPD 521.3 517.4 -1.7 140 61.4 OK '
PUMPA 521.6 524.1 1.1 140 61.4 OK

PUMPB 521.6 524.0 1.0 140 61.4 OK

PUMPC 521.6 522.7 0.5 140 61.4 OK

PUMPD . '521.6 525.5 1.6 140 61.4 OK .







" Date: 07/19/97 (Sat) Time: 0704 8
EZFLOW: Vexrsion 3 QA

Sidma: unspecified » .
#04 .NET: U2-140, RHR A/B/C/D-10,, CS A/C-3125, B/C-4650, LIMITING
-~ m e~ m s e s e s e ———— e s — e TVA AUTHORIZED USE ONLY ---cccecmm e mcc e mcce e

% SUMMARY OF CONTROL VALVES

(
i

; inlet_node exit_node seg gpm type status
1 T2 1 14625 CHECK OPEN
23 T22 1 13731 CHECK OPEN
27 T26 1 14193 CHECK OPEN
5 T6 1 13901 CHECK OPEN




ey




i

Date: 07/19/97 (Sat)
EZFLOW: Version 3 QA

Tee_name
T2
T22

T26

T4AC
T4BD
T6
TCSAC
TCSBD

type
SCON
SDLR
SCON
SDRL
SDRL
SDLR
SDRL
SDRL

site: unspecified
g #04 .NET: U2-140, RHR A

gpml
7404

9304
4427
20324
20324
7404
6351
9451

Time: 0704

gpm2
14625

13731
14193
10162
10162
13901

3176

4726

SUMMARY OF TEES

gpm3
22028

4427
18620
10162
10162

64958

3176

4725

Headl
530.3
530.4
530.7
524 .4
525.7
5§30.5
527.0
519.0

TVA AUTHORIZED USE ONLY

Head?2
530.0
530.8
530.4
523.1
524 .5
530.7
526.4
517.9

/B/C/D-10,, CS A/C-3125, B/C-4650, LIMITING

Head3
527.
530.
528.
524.
526.
530.
528.
522.

NbhUOIWOUROWN
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site: unspecified
O#04.NET: U2-140, RHR A/B/C/D-10,, CS A/C-3125, B/C-4650, LIMITING
----------------------- TVA AUTHORIZED USE ONLY

LINK DETAIL

LINK l=====T2===> gpm=14625 152

Dnom=30, Dact=29, sch=XS, mat="carbon steel"
component_name------=---c-ce-e--- > <=-=-K-> <--L->
inlet_ node=1 ............c.0.0u.n

Straight pipe, len=4 ............. 4.0
Check valve, flow=14700, dp=2.92 . 8.51
exit_node=T2 ..... e s et eeneaaeen

LINK 23====T22==> gpm=13731 23>22

Dnom=30, Dact=29, sch=XS, mat="carbon steel"
component_name-----~-c--=------=- > <--K-> <--L->
inlet_ node=23 ..........c0ciiunen

Straight pipe, len=4 ............. 4.0
Check valve, flow=14700, dp=2.92 . 8.51
exit_node=T22 ............ e

LINK 27====T26==> gpm=14193 27>26
Dnom=30, Dact=29, sch=XS, mat="carbon steel"

component_name----=~=---=--------- > <==K=-> <=--L->
inlet_node=27 ........c.c0iiainann
ight pipe, len=4 ............. 4.0
ik valve, flow=14700, dp=2.92 . 8.51
Nnode=T26 . ....ccvevvennnannns
LINK S5=====T6===> gpm=13901 5>6
Dnom=30, Dact=29, sch=XS, mat="carbon steel®
component_name-----=~------~-=--=-- > <=--K~> <--L->
inlet_ node=5 ........... ... ..,
Straight pipe, len=4 ............. 4.0
Check valve, flow=14700, dp=2.92 . 8.51
exit_node=T6 ...... et ieeraeevenen

LINK T4AC==PUMPA> gpm=10162 RHR Pump A
Dnom=24, Dact=23.25, sch=S, mat="carbon steel"
component_name----=-=-==-====-==---- > <--K-> <--L->
inlet_node=T4AC .........co0vuennen
fixed_£flow=10000 .................

Gate valve isolation ............. 12.8
90° short radius elbow ......... . 35.0
90° short radius elbow ........... 35.0
90° short radius elbow ........... 35.0
Straight pipe, len=19.625 ........ 19.6
Decreaser, dia=23.24 ......cceuees 0.00

exit_ node=PUMPA .......occvuneenns

<=-=-H->
536.7
536.7
530.8
530.8

<=--H->
536.7
'536.7
530.4
530.4

<-~H->
536.7
536.7
530.7
530.7

<=-H->
524.9
524.9
524.8
524.6
524 .4
524.2
524.1
524.1
524.1

<-dH->

-0.0
-6.7
-0.0

<-dH->

-0.0
-5.9
-0.0

<-dH->

-0.0
-6.3
-0.0

<-dH->

-0.0
-6.0
-0.0

<-dH->

0.0
-0.1
-0.2
-0.2
-0.2
-0.1
-0.0

0.0

<=-=-P->
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.6
1.1

AU HWWW

<~-dP->

-0.0
-2.5
1.3

<-dP->

-0.0
-2.7
1'3

<-dP->

-0.0
-2.6
1.3

<~-3dP->

0.0
-0.0
-0.1
-0.1
-0.1
-0.0
-0.0

1.7

<T>
140
140
140
140

<T>
140
140
140
140

<T>
140
140
140
140

<T>
140
140
140
140

<T>
140
140
140
140
140
140
140
140
140
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EZFLOW: Version 3

QA

11

sid&e: unspecified
#04 .NET: U2-140, RHR A/B/C/D-10,, CS A/C-3125, B/C-4650, LIMITING

LINK T4AC==PUMPC>

component_name---
inlet_node=T4AC .
fixed_£low=10000

TVA AUTHORIZED USE ONLY

LINK DETAIL

gpm=10162 RHR Pump C
Dnom=24, Dact=23.25, sch=S, mat="carbon steel™

Gate valve isolation .......c.c0e..
90° short radius elbow ...........
45° ghort radius elbow ...........
Straight pipe, len=11.71 .........

exit_node=PUMPC .

LINK.T4BD==PUMPB>

Dnom=24, Dact=23.25,

component_name---
inlet_node=T4BD .
fixed_£flow=10000

gpm=10162 RHR Pump B

Gate valve isolation .............
90° short radius elbow ...........
45° short radius elbow ...........
Straight pipe, len=11.7 ..........

’nodeﬂ?UMPB .
L T4BD==PUMPD>

Dnom=24, Dact=23.25,

component_name---
inlet_node=T4BD .
fixed flow=10000

-----------------

gpm=10162 RHR Pump D

-----------------

Gate valve isolation .............
90° short radius elbow ...........
90° short radius elbow ...........
90° short radius elbow ...........
Straight pipe, len=26.27 .........

Decreaser, dia=23
exit node=PUMPD .

24 i iee

-----------------

LINK TCSA>CSPUaba gpm=3175.7 CS Pump C
Dnom=16, Dact=15.25, sch=S, mat="carbon steel"

component_name---
inlet_node=TCSAC
fixed flow=3125 .

ooooooooooooooooo

Gate valve isolation .............
90° long radius elbow ............
45° long radius elbow ............
Straight pipe, len=10.57 .........

exit_node=CSPUMPC

12.8
35.0
22.5
11.7

sch=S, mat="carbon steel"

12.8
35.0
22.5
11.7

sch=8, mat="carbon steel"
> <=-=K-> <--L->

12.8
35.0
35.0
35.0
26.3

.8.5
16.8
10.8
10.6

<~=-H-> <-dH~> <--P-> <-dP->
-1.0
-1.0
-1.1
-1.2
C=1.2
-1.3
0.5

523.1
§23.1
523.1
522.9
522.7
522.7
522.7

<=--H->
524.5
524.5
8524 .4
524.2
524.1
524.0
524.0

<=--H->
526.3
526.3
526.2
526.0
525.8
525.6
525.5
525.5
525.5

0.0
-0.1
~-0.2
~0.1
-0:1

0.0

<-dH~>

0.0
-0.1
-0.2
~0.1
-0.1

0.0

<-dH->

0.0
-0.0
-0.1
-0.1
-0.0

1.7

<-=-P-> <-dP->
-0.5
-0.5
-0.5
-0.6
-0.6
-0.7
1.0

<—-

HOOOOOOOON

<~-H-> <-dH-~-> <--

528.4
528.4
528.4
528.3
528.2
528.2
528.2

NH R

AHEHOFRMDMWWWY

WM WWWWY

0.0
-0.0
-0.1
-0.1
-0.0

1.7

<-dP->

0.0
-0.0
-0.1
-0.1
-0.1
-0.1
-0.0

1.7

<T>
140
140
140
140

140

140
140

<T>
140
140
140
140
140
140
140

<T>
140
140
140
140
140
140
140
140
140

<T>
140
140
140
140
140
140
140
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s: unspecified

LINK DETAILL

LINK TCSAC=CSPUM> gpm=3175.7 CS pump A
Dnom=16, Dact=15.25, sch=S, mat="carbon steel"

component_name--------=-=-------- > <=-K-> <=--L-> <--H-> <-dH-> <--

inlet_node=TCSAC ......cuvvnennenn 526.4

fixed flow=3125 ...........cc00enn 526.4 0.0

Gate valve isolation ............. 8.5 526.4 -0.0

90° long radius elbow ............ 16.8 526.3 -0.1

90° long radius elbow ............ 16.8 526.2 -0.1

Straight pipe, len=16.55 ......... . 16.6 526.1 -0.1

exit_node=CSPUMPA ................ 526.1 0.0

LINK TCSB>CSPUabc gpm=4725.5 TCSBD>CSPUMPD

Dnom=16, Dact=15.25, sch=S, mat="carbon steel® .

component nam@-------------=~---~ > <--K-> <--L-> <--H-> <-dH-> <--P

inlet node—TCSBD ................. 517.9 -1

fixed £low=4650 .....covveieninennnn 517.9 0.0 -1

Gate valve isolation ............. 8.5 517.8 -0.1 -1.

90° long radius elbow ............ 16.8 517.6 -0.2 -1

45° long radius elbow ............ 10.8 517.5 -0.1 -1

Straight pipe, len=10.49 ......... 10.5 517.4 -0.1 -1.

Q node=CS8PUMPD .....vctevesnsns 517.4 -0.0 -1.

TCSBD=CSPUM> gpm=4725.4 TCSBD>CSPUMPB

Dnom=16, Dact=15.25, sch=S, mat="carbon steel"

component_name--------------=---~ > <=--K-> <--L-> <--H-> <-dH-> <~-P

inlet node=TCSBD ......coovvuusnns 522.2 0

fixed £low=4650 .....covieiuennnn. 522.2 0.0 0

Gate valve isolation ............. 8.5 522.1 -0.1 0

90° long radius elbow ............ 16.8 521.9 -0.2 0

90° long radius elbow ............ 16.8 521.7 -0.2 0

Straight pipe, len=16.55 ......... 16.6 521.6 -0.2 0
521.6 -0.0 0

exit_node=CSPUMPB .............. ..

----------------------- TVA AUTHORIZED USE ONLY

NOOOOOOW

0#04 .NET: U2-140, RHR A/B/C/D-10,, CS A/C-3125, B/C-4650, LIMITING

R&ahbhtOIOVIY

PFRERMMDWWHA DY

<-dP~>

0.0

| I R |
[oNoNoNeo]
[eNeoNaNa]

2
~

<=-dP->

0.0
-0.0
-0.1
-0.1
-0.0

0.0

<T>
140
140
140
140
140
140
140

<T>
140
140
140
140
140
140
140

<T>
140
140
140
140
140
140
140
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EZFLOW: Version 3 QA

site: unspecified
O#01.NET: U2-150, RHR A/C-11K, B/D-10K, CS A/B/C/D-3125, LIMITING

---------------------- - TVA AUTHORIZED USE ONLY --wmemcccmcccmnccmme e e e
pipe material roughness dia.red.
CS carbon steel ..... 0.0001500 0.00000
CI cast iron ........ 0.0008500 0.00000
CO concrete ......... 0.0030000 0.00000
SS stainless steel .. 0.0000050 0.00000
CU copper ........... 0.0000050 0.00000
FG fiberglass ....... 0.0005000 0.00000
PV PVC . ... .t eenens 0.0004000 0.000060
CL cement-lined ..... 0.0020000 0.00000 )

standard=Steam&Condensate

system contains 58 parts: 29 links, 15 nodes, NO pumps, 14 Tees

reference_ temperature=150 at node=1 .
barometric_pressure=14.7

*%% WARNING ***
Links having zero or near zero flow (especially inactive
portions of the network and links having check wvalves) may
be mathematically indeterminate. The computed parameters
for such links must be considered with caution. All links

W less than 1 gpm flow are indicated with a "?2",

SOLUTION SUMMARY ***
Solution ‘Status = Converged.
Number of Iterations = 71
Largest Corrections in Last Iteration:
Flow -9.78e-002 gpm

Pressure = -3.01e-005 psig
Tee Loss Coefficient = -7.50e-005
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EZFLOW: Version 3 QA )

site: unspecified
O#01.NET: U2-150, RHR A/C-11K, B/D-10K, CS A/B/C/D-3125, LIMITING
----------------------- TVA AUTHORIZED USE ONLY ---e-ec-ccccccmcccemcce—e———

‘NETWORK DETAIL

LINK l=====T2===> "1>2"
inlet=1, exit=T2, dia=30, sch=XS, mat="carbon steel™
"Straight pipe", len=4
"Check valve'", flow=14700, dp=2.92

LINK 23====T22==> "23>22"
inlet=23, exit=T22, dia=30, sch=XS, mat="carbon steel™
"Straight pipe", len=4
"Check valve", flow=14700, dp=2.92

LINK 27====T26==> "27>26"
inlet=27, exit=T26, dia=30, sch=XS, mat="carbon steel"
"Straight pipe", len=4 .
"Check valve", flow=14700, dp=2.92

LINK S5=====T6===> "5>6"
inlet=5, exit=T6, dia=30, sch=XS, mat="carbon steel"
"Straight pipe®, len=4
"Check valve", f£low=14700, dp=2.92

T4AC==PUMPA> "RHR Pump A"
t=T4AC, exit=PUMPA, dia=24, sch=8, wmat="carbon steel"
e

d_£flow=11000 .
1Gate valve" isolation
"90”~ short radius elbow”
190" short radius elbow"
190" short radius elbow"
"Straight pipe", len=19.625
"Decreaser", dia=23.24

LINK T4AC==PUMPC> "RHR Pump C" ,
inlet=T4AC, exit=PUMPC, dia=24, sch=S, mat=Ycarbon steel®
fixed_£flow=11000
"Gate valve" isolation
"90”" short radius elbow"

145" ghort radius elbow"
"Straight pipe®, len=11.71

LINK T4BD==PUMPB> "RHR. Pump B"

inlet=T4BD, exit=PUMPB, dia=24, sch=S, mat="carbon steel"
fixed_£low=10000 i

"Gate valve" isolation

"90”~ short radius elbow"

145~ short radius elbow"

"Straight pipe", len=11.7
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site: unspecified

#01.NET: U2-150, RHR A/C-11K, B/D-10K, CS A/B/C/D-3125, LIMITING
memeeem-me-e-e—e--a--- TVA AUTHORIZED USE ONLY

NETWORK DETAIL

LINK T4BD==PUMPD> "RHR Pump D"

x

inlet=T4BD, exit=PUMPD, dia=24, sch=S, mat="carbon steel"

fixed_flow=10000

"Gate valve! isolation
"90" short radius elbow"
"90" short radius elbow"
"90" short radius elbow"
"Straight pipe", len=26.27
"Decreasexr", dia=23.24

LINK TCSA>CSPUaba "CS pump A"
inlet=TCSAC, exit=CSPUMPA, dia=16,
fixed flow=3125 | .

"Gate valve" isolation
"90" long radius elbow"
"90" long radius elbow”
"Straight pipe", len=16.55

LINK TCSAC=CSPUM> “CS Pump C¥
inlet=TCSAC, exit=CSPUMPC, dia=16,

pred flow=3125
e valve" isolation
~ long radius elbow"

"45" long radius elbow"
"Straight pipe'", len=10.57

LINK TCSB>CSPUabc "TCSBD>CSPUMPB"
inlet=TCSBD, exit=CSPUMPB, dia=1l6,
fixed flow=3125
"Gate valve" isolation
"90" long radius elbow"

"90" long radius elbow”
"Straight pipe", len=16.55

LINK TCSBD=CSPUM> "TCSBD>CSPUMPD*
inlet=TCSBD, exit=CSPUMPD, dia=16,
fixed_£flow=3125
"Gate valve" isolation
"90" long radius elbow"

"45" long radius -elbow"
"Straight pipe", len=10.49

NODE 1 "Strainexr 204A"
elev=528.4, pres=3.55, temp=150

NODE 23 "Strainexr 204C"

iiev=528.4, pres=3.55, temp=150

sch=S,

sch=S,

sch=§,

sch=8,

mat="carbon steel®"

”,

mat=Ycarbon steel®

mat="carbon steel®

mat="carbon steelt




e
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EZFLOW: Version 3 QA
site: unspecified ‘
Uﬁ#o'l.NET: U2-150, RHR A/C-11K, B/D-10K, CS A/B/C/D-3125, LIMITING
. AT LR L Rl TVA AUTHORIZED USE ONLY === -ccccmmmmmcmcmce e ce oo
NODE 27 "Strainer 204D"
elev=528.4, pres=3.55, temp=150

NETWORK DETAIL

NODE 5 "Strainer 204B"
elev=528.4, pres=3.55, temp=150

NODE .CSPUMPA "CS pump a'

elev=521.3

NODE CSPUMPB "CS pump b"
elev=521.3

NODE CSPUMPC "CS pump c .
elev=521.3

NODE CSPUMPD "CS pump 4"
elev=521.3

NODE PUMPA "RHR pump a"
elev=521.6

QRUMPB "RHR pump b"
v=521.6

'NODE PUMPC "RHR pump c"
elev=521.6

NODE PUMPD "RHR pump 4"
elev=521.6

TEE T2 "Strainer 204AY
' nodel=T6, node2=1l, node3=T36, elev=525.3
"standard converging"

TEE T22 “"Strainer 204C"
nodel=T20, node2=23, node3=T26, elev=525.3
"standard diverging (lateral_to_xrun)"™

TEE T26 "Strainexr 204D"
nodel=T22, node2=27, node3=T30, elev=525.3 |

"gtandard converging"
TEE T4AC "T36>PUMPC>PUMPA"

nodel=T36, node2=PUMPC, node3=PUMPA, elev=525.6
"standard diverging (run_to_lateral)"
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: unspecified
! #01.NET: U2-150, RHR A/C-11K, B/D-10K, CS A/B/C/D-3125, LIMITING
B/ TVA AUTHORIZED USE ONLY =-c--ccecmmcccaccccccccceman

NETWORK DETAIL

TEE T4BD "T30>PUMPD>PUMPB"
nodel=T30, node2=PUMPB, node3=PUMPD, elev=525.6
"standard diverging (run_to_latexral)"

TEE T6 "Strainexr 204B"
nodel=T2, node2=5, node3=1l, elev=525.3
"standard diverging (lateral_to_xrun)"

TEE TCSAC "T14>CSPUMPA>CSPUMPC!
nodel=T14, node2=CSPUMPA, node3=CSPUMPC, elev=525.3
"standard diverging (run_to_lateral)*

-TEE TCSBD "T20>CSPUMPB>CSPUMPD" ,

nodel=T20, node2=CSPUMPD, node3=CSPUMPB, elev=521.3
"standard diverging (run_to_lateral)™"







Date:

07/19/97 (Sat)

EZFLOW: Version 3 QA

%

inlet_node
1

23

27

5
T4AC
T4AC
T4BD
T4BD
TCSAC
TCSAC
TCSBD
TCSBD

unspecified
#01.NET: U2-150, RHR A/C-11K, B/D-10K, CS A/B/C/D-3125, LIMITING
TVA AUTHORIZED USE ONLY

exit_node

T2
T22
T26
T6
PUMPA
PUMPC

PUMPB

PUMPD

CSPUMPA
CSPUMPC
CSPUMPB
CSPUMPD

Time:

0705

SUMMARY OF LINKS

mat dia
¢S 30.0
cs 30.0
cs 30.0
cs 30.0
CS 24.0
CsS 24.0
CS 24.0
Ccs 24.0
Ccs 16.0
Cs 16.0
CS 16.0
CS 16.0

sch red‘roughness
def

Xs
Xs
Xs
XS

Nhhnhhhnnn

def
def
def
def
def
def
def
def
def
def
def

default

default

default
default
default
default
default
default
default
default
default
default

gpm <-Head Head-> deltaP

14496 536.8 530.2 -2.8
13493 536.8 531.1 -2.4
14022 536.8 530.6 -2.6
13542 .536.8 531.0 -2.4
11212 524.2 523.3 -0.4
11212 522.1 521.5 -0.2
10193 '524.5 524.1 -0.2
10193 526.3 525.5 -0.4

3185 6525.3 525.0 -0.1

3185 527.2 527.0 -0.1

3185 527.5 527.2 -0.1
- 3185 525.6 525.3 -0.1
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SUMMARY OF NODES

node_name Elev Head Pres Tmp dens
1 528.4 536.8 3.6 150 61.2
23 528.4 536.8 3.6 150 61.2
27 528.4 536.8 3.6 150 61.2
5 528.4 53¢6.8 3.6 150 61.2
CSPUMPA 521.3 525.0 1.6 150 61.2
CSPUMPB 521.3 527.2 2.5 150 61.2
CSPUMPC 521.3 527.0 2.4 150 61.2
CSPUMPD 521.3 525.3 1.7 150 61.2
PUMPA 521.6 523.3 0.7 150 61.2
PUMPB 521.6 524.1 1.1 150 61.2
PUMPC N 521.6 521.5 -0.0 150 61.2
PUMPD 521.6 525.5 1.7 150 61.2

s : unspecified
#01.NET: U2-150, RHR A/C-11K, B/D-10K, CS A/B/C/D-3125, LIMITING
- R e ittt TVA AUTHORIZED USE ONLY
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s : unspecified
#01.NET: U2-150, RHR A/C-11K, B/D-10K, CS A/B/C/D-3125, LIMITING
G- - mmmmmmm e TVA AUTHORIZED USE ONLY ~-=w=w=w=---- L

SUMMARY OF CONTROL VALVES

inlet node exit_node seg gpm type status
1 T2 1 14496 CHECK OPEN
23 T22 1 13493 CHECK OPEN
27 T26 1 14022 CHECK OPEN
5 T6 1 13542 CHECK OPEN
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EZFLOW: Version 3 QA
site: unspecified
#01.NET: U2-150, RHR A/C-11K, B/D-10K, CS A/B/C/D-3125, LIMITING
---------------------- TVA AUTHORIZED USE ONLY -~~~ evcccrmecce e mmc e e ==

SUMMARY OF TEES

Tee_name type gpml gpm?2 gpm3 Headl Head2 Head3 Presl Pres2 Pres3
T2 SCON 8938 14496 23434 530.5 6530.2 527.4 2.2 2.1 0.9
T22 SDLR 8138 13493 5355 530.8 531.1 531.0 2.3 2.4 2.4
T26 SCON 5355 14022 19377 530.9 530.6 528.6 2.4 2.3 1.4
T4AC SDRI, 22425 11212 11212 523.6 522.1 524.2  -0.9 -1.5 -0.6
T4BD SDRL, 20386 10193 10193 525.8 524.5 526.3 0.1 -0.4 0.3
T6 SDLR 8938 13542 4604 530.6 531.0 530.9 2.3 2.4 2.4
TCSAC SDRL 6371 3185 3185 525.8 525.3 527.2 ° 0.2 -0.0 0.8
TCSBD SDRL 6371 . 3185 3185 526.1 525.6 527.5° 2.0 1.8 2.7
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Time:

0705

10

S
\‘#OI.NET: U2-150, RHR A/C-11K, B/D-10K, CS A/B/C/D-3125, LIMITING

LINK l=====T2===>
Dnom=30, Dact=29,
component_name

inlet_node=1

Straight pipe,
flow=14700,

Check valve,
exit_node=T2

LINK 23====T22==>
Dnom=30, Dact=29,
component_name
inlet_node=23

Straight pipe,
flow=14700, dp=2.92

Check valve,

exit_node=T22

LINK 27====T26==
Dnom=30, Dact=29,
component_name
inlet node=27

ight pipe, len=4
valve,
exlt_node=T26

LINK S5=====T6
Dnom=30, Dact=29,
component_name

inlet_node=5

Straight pipe, len=4 .
flow=14700, dp=2.92

Check valve,
exit_node=T6

LINK T4AC==PUMPA>
Dnom=24, Dact=23.25,
component_name
inlet_node=T4AC
fixed_£flow=11000
Gate valve isolation
90° short radius elbow
90° short radius elbow
90° short radius elbow
Straight pipe, len=19.625
Decreaser, dia=23.24
exit_node=PUMPA

.\

- . Em e e AR e e e w M A S e e A

sch=§,

gpm=14496
sch=XS, mat="carbon steel™"

12

---------------------

-------------

dp=2.92

gpm=13493
sch=X§,

gpm=14022
sch=XS,

gpm=13542
sch=XS,

N R R R

23>22
mat="carbon steel®
<=-=L->

--------------------

27>26
mat="carbon steel"

--------------------

flow=14700, dp=2.92

5>6
mat="carbon steel"
> <¢==K-> <--L->

gpm=11212 RHR Pump A
mat="carbon steel®
> <==K-> «<--L->

------------------

TVA AUTHORIZED USE ONLY

LINK DETAIL

WWWwh Juo

<~-dH->

-0.0
-6.6
0.0

<-dH->

-0.2

-0.0
-0.0

. <==

< o -

NRFWWiY

<~-P->

0.7

<-dP->
-0.0

-2.8
1.3

<-dp->
-0.0

-2.4
1.3

<-dP->
-0.0

-2.4
1.3

<-dP->

<T>
150
150
150
150

<T>
150
150
150
150

<T>
150
150
150
150

<T>
150
150
150
150

<T>
150
150
150
150
150
150
150
150
150




L]




Date: 07/19/97 (Sat) Time: 0705 11

EZFLOW: Version 3 QA

unspecified

#01.NET: U2-150, RHR A/C-11K, B/D-10K, CS A/B/C/D-3125, LIMITING
----------------------- TVA AUTHORIZED USE ONLY ~-cccmmemcmccmcecccc e e m——

LINK DETAIL

LINK T4AC==PUMPC> gpm=11212 RHR Pump C
Dnom=24, Dact=23.25, sch=S, mat="carbon steel"”

component_nam@----=--~--~---=-=--~---~ > <=-=K~> <--L-> <=--H~> <-dH-> <--P-> <-dP-> <T>
inlet_node=T4AC .........coteve.ns 522.1 -1.5 150
fixed flow=11000 .............c..c.. 522.1 0.0 -1.5 0.0 150
Gate valve isolation ............. 12.8 522.0 -0.1 -1.5 ~0.0 150
90° short radius elbow ........... - 35.0 521.7 -0.2 -1.6 ~0.1 150
45° short radius elbow ........... 22.5 521.6 -0.2. -1.7 ~-0.1 150
Straight pipe, len=11.71 ......... 11.7 521.5 -0.1 -1.7 ~-0.0 150
exit_node=PUMPC ........... st aee 521.5 -0.0 -0.0 1.7 150
LINK T4BD==PUMPB> gpm=10193 RHR Pump B
Dnom=24, Dact=23.25, sch=S, mat="carbon steel" .
component_nam@----------=--~===--- > <~-K-> <--L-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet_node=T4BD .......c.e0ceuenn 524.5 -0.4 150
fixed_flow=10000 ................. 524.5 0.0 -0.4 0.0 150
Gate valve isolation ............. 12.8 524.5 -0.1 -0.5 -0.0 150
90° short radius elbow ........... 35.0 6524.3 -0.2 -0.6 -0.1 150
45° short radius elbow ........... 22.5 524.1 -0.1 -0.6 -0.1 150
traight pipe, len=11.7 .......... 11.7 524.1 -0.1 -0.6 -0.0 150
_node=PUMPB .......ccc0veneenn 524.1 -0.0 1.1 1.7 150

LINK T4BD==PUMPD> gpm=10193 RHR Pump D
Dnom=24, Dact=23.25, sch=S, mat="carbon steelt

component_name-------=s---====--=--- > <-=-K-> <~-L-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet node=T4BD ......cceiveeeenns 526.3 0.3 150
fixed _flow=10000 ......... Ceeeeea 526.3 0.0 0.3 0.0 150
Gate valve isolation ............. 12.8 526.3 -0.1 0.3 -0.0 150
90° short radius elbow ........... 35.0 b526.1 -0.2 0.2 -0.1 150
90° short radius elbow ........... 35.0 5825.9 -0.2 0.1 -0.1 150
90° short radius elbow ........... ’ 35.0 525.7 -0.2 0.0 -0.1 150
Straight pipe, len=26.27 ......... 26.3 525.5 -0.2 -0.0 ~-0.1 150
Decreaser, dia=23.24 ........ceun 0.00, 525.5 -0.0 -0.0 -0.0 150 |
exit node=PUMPD ...........c00vunn 525.5 -0.0 1.7 1.7 150
LINK TCSA>CSPUaba gpm=3185.3 CS pump A

Dnom=16, Dact=15.25, sch=S, mat="carbon steel"

component_name------==--==-=---o=- > <--K-> <--L-> <--H-> <-dH-> <--P=-> <-dP-> <T>
inlet_node=TCSAC ................ . ,525.3 -0.0 - 150
fixed flow=3125 ...............0.. 525.3 0.0 -0.0 0.0 150
Gate valve isolation ............. - 8.5 525.2 -0.0 -0.0 -0.0 150
90° long radius elbow ............ 16.8 525.2 -0.1 -0.1 -0.0 150
90° long radius elbow ............ 16.8 525.1 -0.1 -0.1 -0.0 150
Straight pipe, len=16.55 ..... e . 16.6 525.0 -0.1 -0.1 -0.0 150
"exit_node=CSPUMPA ................ 525.0 -0.0 1.6 1.7 150
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sige: unspecified
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Y--------mmmmmm e TVA AUTHORIZED USE ONLY

LINK TCSAC=CSPUM>

Dnom=16, Dact=15.25, sch=S,

component_name----==------====

inlet_node=TCSAC
flxed flow=3125
Gate valve isolation
90° long radius elbow

45° long radius elbow .......

Straight pipe, len=10.57
exit_node=CSPUMPC

LINK TCSB>CSPUabc

Dnom=16, Dact=15.25, sch=S,

component_name=------=------===

inlet_node=TCSBD
flxed flow=3125

Gate valve isolation ........
90° long radius elbow .......
90° long radius elbow .......

Straight pipe, len=16.55
Qnode:CSPUMPB
L TCSBD=CSPUM>

Dnom=16, Dact=15.25, sch=S,

component_name---------==-===-

inlet_node=TCSBD
flxed flow=3125

Gate valve isolation

90° long radius elbow
45° long radius elbow
Straight pipe, len=10.49
exit_node= CSPUMPD

Time:

gpm=3185.

gpm=3185.

------------

gpm=3185.

............
.............
........

.......

-------
e o o o

o 58 0 8 ¢ 6 0 80 8 8 0 0 0 s .

0705 12

Cs A/B/C/D-3125, LIMITING

LINK DETAIL

CS Pump C
="carbon steel"

——e=s> ¢==K=-> <==-L-> <--H-> <-dH-> <--P-> <-dP->
..... 527.2 0.8
..... 527.2 0.0 0.8 0.0
8.5 6527.2 -0.0 0.8 -0.0
16.8 527.1 -0.1 0.8 -0.0
..... 10.8 527.1 -0.1 0.7 -0.0
..... 10.6 527.0 -0.1 0.7 -0.0
..... 527.0 -0.0 2.4 1.7
TCSBD>CSPUMPB
mat="carbon steel" .
—em=> ¢=-=K-> <=-=-L-> <--H-> <-dH-> <--P-> <-dP->
..... 527.5 2.7
..... 527.5 0.0 2.7 0.0
..... 8.5 527.5 -0.0 2.6 -0.0
..... 16.8 527.4 -0.1 2.6 -0.0
..... 16.8 527.3 -0.1 2.6 -0.0
..... 16.6 527.2 ~0.1 2.5 -0.0
527.2 -0.0 2.5 0.0

3 TCSBD>CSPUMPD
mat="carbon steel”
-=--> <==K-> <--L-> <--H-> <-dH-> <--P-> <-dP->

..... 525.6 1.8

..... 525.6 0.0 1.8 0.0

..... 8.5 525.5 -0.0 1.8 -0.0

..... 16.8 525.5 -0.1 1.8 -0.0

..... 10.8 525.4 -0.1 1.7 -0.0

..... 10.5 525.3 -0.1 1.7 -0.0
525.3 0.0 1.7 0.0

<T>
150
150
150
150
150
150
150

<T>
150
150
150
150
150
150
150

<T>
150
150
150
150
150
150
150




T.E
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-GYPf - — -~ TVA AUTHORIZED USE ONLY ---vc-crrccmcecmcc e e v~
pipe material roughness dia.red.

CS carbon steel ..... 0.0001500 0.00000

CI cast iron ........ 0.0008500 0.00000

CO concrete ......... 0.0030000 0.00000

SS stainless steel .. 0.0000050 0.00000

CU COPPer +vvvvevennn 0.0000050 0.00000

FG fiberglass ....... 0.0005000 0.00000

PV PVC ..t iniaennne 0.0004000 ‘0.00000

CL cement-lined ..... 0.0020000 0.00000

standard=Steam&Condensate

system contains 58 parts: 29 links, 15 nodes, NO pumps, 14 Tees

reference_temperature=150 at node=1 .
barometric_pressure=14.7

*%x%x WARNING ***x
Links having zero or near zero flow (especially inactive
portions of the network and links having check valves) may
be mathematically indeterminate. The computed parameters
for such links must be considered with caution. All 1links
v’less than 1 gpm flow are indicated with a "?2@".

* SOLUTION SUMMARY **%*
Solution Status = Converged.
Number of Iterations = 64
Largest Corrections in Last Iteration:
Flow 8.27e-002 gpm
Pressure -3.51e~005 psig
Tee Loss Coefficient -7.21e-005

nuwn
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side: unspecified ,
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NETWORK DETAIL

LINK 1l=====T2===> "1>2"
inlet=1, exit=T2, dia=30, sch=XS, mat="carbon steel™
"Straight pipe", len=4 ‘

"Check valve™, f£low=14700, dp=2.92

LINK 23====T22== n23>22"
inlet=23, exit=T22, dia=30, sch=XS, mat="carbon steel"
"Straight pipe", len=4
"Check valve", flow=14700, dp=2.92

LINK 27====T26==> "27>26"
inlet=27, exit=T26, dia=30, sch=XS, mat="carbon steel"
"Straight pipe", len=4 .
"Check valve", flow=14700, dp=2.92

LINK B5=====T6===> "5>6"
inlet=5, exit=T6, dia=30, sch=XS, mat="carbon steel"
"Straight pipe", len=4 ’
"Check valve", £flow=14700, dp=2.92

13
T4AC==PUMPA> "RHR Pump A"
t=T4AC, exit=PUMPA, dia=24, sch=S, mat="carbon steel"
e

d_flow=10000
1Gate valve" isolation
"90" short radius elbow"
190" short radius elbow"
"90” short radius elbow"
"Straight pipe", len=19.625
"Decreaser®, dia=23.24

LINK T4AC==PUMPC> "RHR Pump C"

inlet=T4AC, exit=PUMPC, dia=24, sch=S, mat="carbon steel"
fixed flow=10000

"Gate valve" isolation

190" short radius elbow®

"45”° short radius elbow"

"Straight pipe", len=11.71

LINK T4BD==PUMPB> "RHR Pump B"
inlet=T4BD, exit=PUMPB, dia=24, sch=S, mat="carbon steel"
fixed _flow=11000
"Gate valve" isolation
"90~ short radius elbow"
145" short radius elbow"
"Straight pipe", len=11.7




'
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s : unspecified
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-G - me e e === TVA AUTHORIZED USE ONLY ~---cwccmcmrcmcrccemcne e e e

NETWORK DETAIL.

LINK T4BD==PUMPD> "RHR Pump D"
inlet=T4BD, exit=PUMPD, dia=24, sch=S, mat="carbon steel"
fixed_flow=11000
"Gate valve" isolation
90" short radius elbow"
"90" short radius elbow!
190" short radius elbow™
"Straight pipe", len=26.27
"Decreasexr", dia=23.24

LINK TCSA>CSPUaba "CS Pump C"
inlet=TCSAC, exit=CSPUMPC, dia=16, sch=S, mat="carbon steel®"
fixed_ flow=3125 .
"Gate valve" isolation
"90" long radius elbow"
"45" long radius elbow"
"Straight pipe", len=10.57 .

LINK TCSAC=CSPUM> "CS pump A"
inlet=TCSAC, exit=CSPUMPA, dia=16, sch=S, mat="carbon steel®

d_flow=3125
fe valve' isolation
~ long radius elbow"

"90" long radius elbow"
"Straight pipe", len=16.55

LINK TCSB>CSPUabc "TCSBD>CSPUMPD"
inlet=TCSBD, exit=CSPUMPD, dia=16, sch=S, wmat="carbon steel®
fixed_flow=3125 .
"Gate valve" isolation
"90" long radius elbow"
"45" long radius elbow"”
"Straight pipe", len=10.49

LINK TCSBD=CSPUM> "TCSBD>CSPUMPB"
inlet=TCSBD, exit=CSPUMPB, dia=16, sch=S, mat="carbon steel™
fixed flow=3125
"Gate valve" isolation
"90" long radius elbow"
"90" long radius elbow"
"Straight pipe", len=16.55 .

NODE 1 "Strainer 204A"
elev=528.4, pres=3.55, temp=150

NODE 23 “"Strainer 204C"

6v=‘528-.4, pres=3.55, temp=150




a




Date: 07/19/97 (Sat) Time: 0708 4

EZFLOW: Version 3 QA

sike: unspecified

@#OZ.NET: U2-150, RHR A/C-10K, B/D-11K, CS A/B/C/D-3125, LIMITING

Y- - mmmmmr e~ cm—ce -~ TVA AUTHORIZED USE ONLY ~-ccccmcmmmcmcecmcccmce e

NETWORK DETAIL

NODE 27 "Strainer 204D"
elev=528.4, pres=3.55, temp=150

NODE 5 "Strainer 204B"
elev=528.4, pres=3.55, temp=150

NODE CSPUMPA "CS pump a"

elev=521.3 :
NODE CSPUMPB "CS pump b" A
elev=521.3
NODE CSPUMPC "CS pump c" .
elev=521.3

NODE CSPUMPD "CS pump -d"
elev=521.3

NODE 'PUMPA “RHR pump a'"
elev=521.6

, PUMPB "RHR pump b"
erev=521.6

NODE PUMPC "RHR pump c"
elev=521.6

NODE PUMPD "RHR pump 4"
elev=521.6

TEE T2 "Strainer 204A"
nodel=T6, node2=1, node3=T36, elev=525.3

"standard converging"

TEE T22 “Strainer 204CH
nodel=T20, node2=23, node3=T26, elev=525.3

"standard diverging (lateral_to_run)"

TEE T26 “Straiper 204D"
nodel=T22, node2=27, nodel3=T30, elev=525.3

"standard converging"
TEE T4AC "T36>PUMPC>PUMPA"

nodel=T36, node2=PUMPC, node3=PUMPA, elev=525.6
"standard diverging (run_to_lateral)”
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NETWORK DETAIL

TEE T4BD "T30>PUMPD>PUMPBY
nodel=T30, node2=PUMPB, nocde3=PUMPD, elev=525.6
"standard diverging (run_to_lateral)®

TEE Té "Strainer 204B"
nodel=T2, node2=5, node3=1ll, elev=525.3
"standard diverging (lateral_to_run)*"

TEE TCSAC "Ti14>CSPUMPA>CSPUMPCHY
nodel=T14, node2=CSPUMPA, node3=CSPUMPC, elev=525.3

"standard diverging (run_to_latexal)™"
TEE TCSBD "T20>CSPUMPB>CSPUMPD" ,

nodel=T20, node2=CSPUMPD, node3=CSPUMPB, elev=521.3
"standard diverging (run_to_lateral)™
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SUMMARY OF LINKS

inlet_node exit_node mat dia sch red roughness gpm <-Head Head-> deltaP
1 T2 CS 30.0 XS def default 14487 536.8 530.2 -2.8
23 T22 CS 30.0 X8 def default 13497 536.8 531.1 -2.4
27 T26 CS 30.0 XS def default 14030 536.8 530.6 -2.6
5 T6 CS 30.0 XS def default 13539 .536.8 531.0 -2.4
T4AC PUMPA CS 24.0 S def default 10193 524.8 524.0 -0.3
T4AC PUMPC CsS 24.0 8 def default 10193 | 523.0 522.5 -0.2
T4BD PUMPB CS 24.0 S def default 11212 523.5 523.0 -0.2
T4BD PUMPD CsS 24.0 & def default 11212 525.7 524.7 -0.4
TCSAC CSPUMPC CcS 16.0 S def default 3185 527.3 527.0 -0.1
TCSAC CSPUMPA CcsS 16.0 s def default 3185 525.3 6525.0 -0.1
TCSBD CSPUMPD CsS 16.0 S def default 3185 525.6 525.3 ~-0.1
TCSBD CSPUMPB CcCS 16.0 S def defaplt - 3185 527.5 527.2 -0.1

I {
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SUMMARY OF NODES

node_name Elev Head Pres Tmp dens
1 528.4 536.8 3.6 150 61.2
23 528.4 536.8 3.6 150 61.2
27 528.4 536.8 3.6 150 61.2
5 528.4 536.8 3.6 150 61.2
CSPUMPA 521.3 525.0 1.6 150 61.2
CSPUMPB 521.3 527.2 2.5 150 61.2
CSPUMPC 521.3 527.0 2.4 150 61.2
CSPUMPD 521.3 525.3 1.7 150 61.2
PUMPA 521.6 524.0 1.0 150 61.2
PUMPB 521.6 523.0 0.6 150 61.2
PUMPC 521.6 522.5 0.4 150 61.2
PUMPD 521.6 524.7 1.3 150 61.2

status
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

site:
U #02.NET: U2-150, RHR A/C-10K, B/D-11K, CS A/B/C/D-3125, LIMITING
---------------------- TVA AUTHORIZED USE ONLY
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SUMMARY OF CONTROL VALVES

inlet_node exit_node seg gpm type status
1 T2 1 14487 CHECK OPEN
23 T22 1 13497 CHECK OPEN
27 T26 1 14030 CHECK OPEN
5 ‘T6 1 13539 CHECK OPEN
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'SUMMARY OF TEES

Tee_name type gpml gpm2 gpm3 Headl Head2 Head3 Presl Pres2 Pres3
T2 SCON 8890 14487 23377 530.5 530.2 527.4 2.2 2.1 0.9
T22 SDLR 8092 13497 5404 530.8 531.1 530.9 2.3 2.4 2.4
T26 SCON 5404 14030 19434 530.9 530.6 528.6 2.4 2.3 1.4
T4AC SDRL. ‘20386 10193 10193 524.2 523.0 524.8 -~0.6 -1.1 -0.3
T4BD SDRL 22425 11212 11212 525.1 523.5 525.7 -0.2 -0.9 0.1
T6 SDLR 8890 13539 4649 530.7 531.0 530.9 2.3 2.4 2.4
TCSAC SDRL 6371 3185 3185 .525.8 ©525.3 527.3 - 0.2 -0.0 0.8
TCSBD SDRL 6371 3185 3185 526.1 525.6 527.5° 2.0 1.8 2.7







Date: 07/19/97 (Sat) Time: 0708 10
EZFLOW: Version 3 QA

LINK DETAIL

LINK l=====T2===> gpm=14487 1>2

Dnom=30, Dact=29, sch=XS, mat="carbon steel"
component name-------=c-=---e---- > <--K-> <--L->
inlet node=1 ........ciiiiieniannn

Straight pipe, len=4 ............. 4.0
Check valve, flow=14700, dp=2.92 . 8.51

exit node=T2 ...........ccietvn.n.

LINK 23====T22== gpm=13497 23>22

Dnom=30, Dact=29, sch=XS8, mat="carbon steel"
component_namg----=-=-==---~-=-~--- > <=-K-> <--L->
inlet_ node=23 ............ 0000

Straight pipe, len=4 ............. 4.0
Check valve, flow=14700, dp=2.92 . 8.51

exit_ node=T22 .........cccuverunnns

LINK 27====T26==> gpm=14030 27>26
Dnom=30, Dact=29, sch=XS, mat="carbon steel"

component_name-------=-=----==--- > <--K-> <--L->
inlet_node=27 ..........ccceicen.n

ight pipe, len=4 ............. 4.0
‘ valve, flow=14700, dp=2.92 . 8.51
e node=T26 ........ccvtieunnnnn
LINK 5=====T6===> gpm=13539 556
Dnom=30, Dact=29, sch=XS, mat="carbon steel"
component_name----=-==-----=--c-=--= > <--K-> <--L->
inlet node=5 .............. ...
Straight pipe, len=4 ............. 4.0
Check valve, flow=14700, dp=2.92 . 8.51

exit node=T6 ..........c0.ceuunnns

LINK T4AC==PUMPA> gpm=10193 RHR Pump A
Dnom=24, Dact=23.25, sch=S, mat="carbon steel"

component_name------«=---=-=-=------ > <--K-> <~-L~>
inlet_node=T4AC ........ccvvuuonns

fixed _flow=10000 .................

Gate valve isolation ...........c.. 12.8
90° short radius elbow ........... 35.0.
90° short radius elbow ........... 35.0
90° short radius elbow ........... 35.0
Straight pipe, len=19.625 ........ 19.6
Decreaser, dia=23.24 ......ccceuen 0.00

exit_node=PUMPA ............ e

<=-=-H->
536.8
536.7
530.2
530.2

<==H=->
536.8
536.7
531.1
531.1

<--H->
536.8
536.7
530.6
530.6

<=--H->
536.8
536.7
531.0
531.0

<=--H->
524.8
524.8
524.7
524.5
524.3
524.1
524.0
524.0
524.0

<-dH->

-0.0
-5.7
0.0

<-dH->

0.0
-0.1
-0.2
-0.2
-0.2
-0.1
-0.0
~0.0

s : unspecified
{ #02.NET: U2-150, RHR A/C-10K, B/D-11K, CS A/B/C/D-3125, LIMITING
---------------------- TVA AUTHORIZED USE ONLY

<——

NOWWww
ROV

<——

NVNERE Wy
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Mo wwry
wouiav

<—-

MR WWg
SR UV

<=~=P->
-0.3
-0.3
-0.4
-0.5
-0.6
-0.6
-0.7
-0.7
1.0

<-dP->
-0.0

-2.8
1.3

<-dP->
-0.0

-2.6
1.3

<-dP->

<T>
150
150
150
150

<T>
150
150
150
150

<T>
150
150
150
150

<T>
150
150
150
150

<T>
150
150
150
150
150
150
150
150
150
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LINK T4AC==PUMPC> gpm=10193 RHR Pump C
Dnom=24, Dact=23.25, sch=S, mat="carbon steel"

LINK DETAIL

component_name------==--=~=-=---=-=- > <--K-> <--L-> <--H-> <-dH-> <--P-> <-dP->
inlet_node=T4AC .............0v... 523.0 -1.1
fixed_£flow=10000 ........ C e e e e e 523.0 0.0 -1.1 0.0
Gate valve isolation ......... e 12.8 522.9 -0.1 -1.1 -0.0
90° shorxrt radius elbow ........... 35.0 522.7 -0.2 -1.2 -0.1
45° short radius elbow ........... 22.5 522.6 -0.1 -1.3 -0.1
Straight pipe, len=11.71 ..... Cenn 11.7 522.5 -0.1 -1.3 -0.0
exit_node=PUMPC .........ccc0c0nnn 522.5 -0.0 0.4 1.7
LINK T4BD==PUMPB> gpm=11212 RHR Pump B
Dnom=24, Dact=23.25, sch=S, mat="carbon steel" )
component_name---------=-~----~-- > <--K-> <--L-> <~-H-> <-dH-> <--P-> <-dP->
inlet_node=T4BD .............. ceeo 523.5 -0.9
fixed_flow=11000 ................. 523.5 0.0 -0.9 0.0
Gate valve isolation ......... e 12.8 523.5 -0.1 -0.9 -0.0
90° short radius elbow ....... e 35.0 6523.2 -0.2 -1.0 -0.1
45° short radius elbow ........... 22.5 6523.1 -0.2 -1.1 -0.1
Straight pipe, len=11.7 ...... e 11.7 523.0 -0.1 -1.1 -0.0
523.0 -0.0 0.6 1.7

‘ncde:PWPB ......... e
L T4BD==PUMPD> gpm=11212 RHR Pump D

Dnom=24, Dact=23.25, sch=S, mat="carbon steel"

component _name-----=-=-=---=---~-= > <--K-> <--L->
inlet_node=T4BD ........00veunnnen
fixed_flow=11000 ........ S

Gate valve isolation ......... e 12.8.
90° short radius elbow ........... 35.0
90° short radius elbow ...... e 35.0
90° short radius elbow ........... 35.0
Straight pipe, len=26.27 ......... 26.3
Decreaser, dia=23.24 ......cceuo.. 0.00
exit_node=PUMPD ..............0u..

LINK TCSA>CSPUaba gpm=3185.3 CS Pump C
Dnowm=16, Dact=15.25, sch=S, mat="carbon steel"

component_name-----===-==-~-==-~-- > <--K-> <--L->
inlet_node=TCSAC ........ Ceeeene

fixed_flow=3125 ............c00u.n.n

Gate valve isolation ............. .8.5
90° long radius elbow ............ 16.8
45° long radius elbow ............ 10.8
Straight pipe, len=10.57 ......... 10.6

exit_node=CSPUMPC ..........c..c...

525.7
525.7
525.6
525.4
525.1
524.9
524.7
524.7
524.7

527.3
527.3
527.2
527.1
527.1
527.0
527.0

<--H-> <-dH->

-0.1
-0.2
- -0.2
-0.2
-0.2
-0.0
-0.0

0.0
-0.0
-0.1
-0.1
-0.1
-0.0

#02.NET: U2-150, RHR A/C-10K, B/D-11K, CS A/B/C/D-3125, LIMITING
---------------------- TVA AUTHORIZED USE ONLY

<=-=P-> <-dP->

NOOOOO
W~ 00 00 ®

0.
-0.
-0.
-0.
-0.
-0.
-0.

1.

0
0
1
1
1
1
0
7

<--H-> <-dH~> <-=-P=-> <-dP->

<T>
150
150
150
150
150
150
150

<T>
150
150
150
150
150
150
150

<T>
150
150
150
150
150
150
150
150
150

<T>
150
150
150
150
150
150
150
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EZFLOW: Version 3 QA

site: unspecified
#02.NET: U2-150, RHR A/C-10K, B/D-11K, CS A/B/C/D-3125, LIMITING
TVA AUTHORIZED USE ONLY

LINK DETAIL

LINK TCSAC=CSPUM> gpm=3185.3 CS pump A
Dnom=16, Dact=15.25, sch=S, mat="carbon steel"
component_name--------------=--~-- > <--K-> <--L-> <--H-> <-dH-> <--P->
inlet_node=TCSAC ........coiueuenn 525.3 -0.0
fixed_flow=3125 ........ocienennnn. 525.3 0.0 -0.0
Gate valve isolation ............. 8.5 525.2 -0.0 -0.0
90° long radius elbow ............ 16.8 525.2 -0.1 -0.1
90° long radius elbow ............ 16.8 525.1 -0.1 -0.1
Straight pipe, len=16.55 ......... 16.6 525.0 -0.1° -0.1
exit_node=CSPUMPA ................ 525.0 -0.0 1.6
LINK TCSB>CSPUabc gpm=3185.3 TCSBD>CSPUMPD
Dnom=16, Dact=15.25, sch=S, mat="carbon steel" X
component_name------------=~--=~=- > <--K-> <--L-> <--H-> <-dH-> <--P->
inlet_node=TCSBD ........ccccevunee 525.6 1.8
fixed £flow=3125 ......c.vuvvuninnnn. 525.6 0.0 1.8
Gate valve isolation ............. 8.5 525.5 -0.0 1.8
90° long radius elbow ..... et e 16.8 525.5 -0.1 1.8
45° long radius elbow ........ . 10.8 525.4 -0.1 1.7
Straight pipe, len=10.49 ......... 10.5 525.3 -0.1 1.7
g_node=CSPUMPD ................ 525.3 -0.0 1.7
TCSBD=CSPUM> gpm=3185.3 TCSBD>CSPUMPB
Dnom=16, Dact=15.25, sch=S, mat="carbon steel”
component_name-----------=--s=--=-=- > <--K-> <--L-> <--H-> <-dH-> <--P->
inlet_node=TCSBD ......cvveuuunnns ) 527.5 2.7
fixed flow=3125 ......cuveenrennnnn 527.5 0.0 2.7
Gate valve isolation ............. 8.5 527.5 -0.0 2.6
90° long radius elbow ............ 16.8 527.4 ~0.1 2.6
90° long radius elbow ............ 16.8 527.3 -0.1 2.6
Straight pipe, len=16.55 ......... i6.6 527.2 ~0.1 2.5
exit node=CSPUMPB .......... ... 527.2 0.0 2.5

<-dP->

0.0
-0.0
-0.0
-0.0
-0.0

1.7

<-dP->

0.0
-0.0
-0.0
-0.0
-0.0
-0.0

<-dP->

<T>
150
150
150
150
150
150
150

<T>
150
150
150
150
150
150
150

<T>
150
150
150
150
150
150
150




.
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EZFLOW: Version 3 QA

site: unspecified

#03 .NET: U2-150, RHR A/B/C/D-10,, CS A/C-4650, B/C-3125, LIMITING

---------------------- TVA AUTHORIZED USE ONLY ~«ccmmmmcmcmcm e mc e c e
pipe material roughness dia.red. .
CS carbon steel ..... 0.0001500 0.00000
CIl cast ixron ........ 0.0008500 0.00000
CO concrete ......... 0.0030000 0.00000
SS stainless steel .. 0.0000050 0.00000
CU COPPEY v v vevervenn 0.0000050 0.00000
FG fibexrglass ....... 0.0005000 0.00000
PV PVC ......c0ceeunn 0.0004000 0.00000
CL cement-lined ..... 0.0020000 0.00000

standard=Steam&Condensate

system contains 58 parts: 29 links, 15 nodes, NO pumps, 14 Tees

reference_temperature=150 at node=l .
barometric pressure=14.7

* % % WARNING % % %k
Links having =zero or near zero flow (especially inactive
portions of the network and links having check wvalves) may
be mathematically indeterminate. The computed parameters
for such links must be considered with caution. All 1links

vﬁ less than 1 gpm flow are indicated with a "?2".
S

OLUTION SUMMARY #*%%
Solution Status = Maximum convergence achieved.
Numbexr of Iterations = 70
Largest Corrections in Last Iteration:
Flow = 4.67e-001 gpm
Pressure = -9.12e-005 psig
Tee Loss Coefficient = 0.00e+000
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EZFLOW: Version 3 QA

‘s;ﬁ unspecified

#03.NET: U2-150, RHR A/B/C/D-10,, CS A/C-4650, B/C-3125, LIMITING
---------------------- TVA AUTHORIZED USE ONLY ~---ecmmmmemcm e e
LINK l=====T2===> 152"
inlet=1, exit=T2, dia=30, sch=XS, mat=Ycarbon steel"
"Straight pipe", len=4
"Check valve", flow=14700, dp=2.92

NETWORK DETAIL

LINK 23====T22==> "235224

inlet=23, exit=T722, dia=30, sch=XS, mat="carbon steel"
"Straight pipe", len=4

"Check valve", £low=14700, dp=2.92

LINK 27====T26==> "27>26"
inlet=27, exit=T26, dia=30, sch=XS, mat="carbon steel®"
"Straight pipe'", len=4 .
"Check valve", £low=14700, dp=2.92

LINK S=====T6===> "5>6"
inlet=5, .exit=T6, dia=30, sch=XS, mat="carbon steel"
"Straight pipe", len=4
"Check valve", flow=14700, dp=2.92 .

T4AC==PUMPA> "RHR Pump A"
£=T4AC, exit=PUMPA, dia=24, sch=S, mat="carbon steel™
e

d_flow=10000
"Gate valve" isolation
"90" short radius elbow"
190" short radius elbow"
"90" short radius elbow"
"Straight pipe", len=19.625
"Decreaser", dia=23.24

LINK T4AC==PUMPC> "RHR Pump C¥
inlet=T4AC, exit=PUMPC, dia=24, sch=S, mat="carbon steel"
fixed_£flow=10000
"Gate valve! isolation
"90" short radius elbow™"
"45” short radius elbow"
"Straight pipe", len=11.71

LINK T4BD==PUMPB> "RHR Pump B"
inlet=T4BD, exit=PUMPB, dia=24, sch=S, mat="carbon steelv
fixed flow=10000 .
"Gate valve® isolation
"90" short radius elbow"
45" ghort radius elbow"
"Straight pipe", len=11.7

"
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site: unspecified
L8/ #03.NET: U2-150, RHR A/B/C/D-10,, CS A/C-4650, B/C-3125, LIMITING
---------------------- TVA AUTHORIZED USE ONLY ----cccccmcmmcm e e ncae

NETWORK DETAIL

LINK T4BD==PUMPD> "RHR Pump D"

inlet=T4BD, exit=PUMPD, dia=24, sch=S, mat="carbon steel®
fixed flow=10000

"Gate valve" isolation

"90”" short radius elbow"

"90" short radius elbow"

190" short radius elbow®"

"Straight pipe", len=26.27

"Decreasexr", dia=23.24

LINK TCSA>CSPUaba "CS pump A"

inlet=TCSAC, exit=CSPUMPA, dia=16, sch=S, mat="carbon steel®
fixed flow=4650 P

"Gate valve" isolation

"90" long radius elbow"

"90" long radius elbow"

"Straight pipe", len=16.55

LINK TCSAC=CSPUM> "CS Pump C"
inlet=TCSAC, exit=CSPUMPC, dia=1l6, sch=S, mat="carbon steel®"

Rod £low=4650
e valve" isolation
long radius elbow"

"45° long radius elbow"
"Straight pipe", len=10.57

LINK TCSB>CSPUabc "TCSBD>CSPUMPB"
inlet=TCSBD, exit=CSPUMPB, dia=16, sch=S, mat="carbon steel"
fixed_flow=3125
"Gate valve" isolation
"90”" long radius elbow"
"90" long radius elbow"
"Straight pipe", len=16.55

LINK TCSBD=CSPUM> "TCSBD>CSPUMPD"
inlet=TCSBD, exit=CSPUMPD, dia=16, sch=S, mat="carbon steel™
fixed_flow=3125
"Gate valve" isolation
"90" long radius elbow"
145" long radius elbow"
"Straight pipe", len=10.49

NODE 1 "Strainer 204A"
elev=528.4, pres=3.55, temp=150

NODE 23 "Strainexr 204C"

6v=528 .4, pres=3.55, temp=150
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site: unspecified
U 03.NET: U2-150, RHR A/B/C/D-10,, CS A/C-4650, B/C-3125, LIMITING
| TVA AUTHORIZED USE ONLY =m--coaco e mccmcemeceeaae

NETWORK DETAIL

NODE 27 "“Strainer 204DV
elev=528.4, pres=3.55, temp=150

NODE S "Strainer 204B"
elev=528.4, pres=3.55, temp=150

NODE CSPUMPA "CS pump a"
elev=521.3

NODE CSPUMPB "CS pump b"
elev=521.3

NODE CSPUMPC "CS pump c"
elev=521.3

NODE CSPUMPD "CS pump 4"
elev=521.3

-‘NODE PUMPA "RHR pump a"
elev=521.6

NQPUMPB "RHR pump b"
=521.6

NODE' PUMPC "RHR pump c"
elev=521.6

NODE PUMPD "RHR pump 4"
elev=521.6

TEE T2 "Strainer 204A" '
nodel=T6, node2=1, node3=T36, elev=525.3
"standard converging"

TEE T22 "Strainexr 204C"
nodel=T20, node2=23, node3=T26, elev=525.3
"standard diverging ‘(lateral to_run)"

TEE T26 "Strainer 204D"
nodel=T22, node2=27, node3=T30, elev=525.3

"standard converging"
TEE T4AC "T36>PUMPC>PUMPA"

nodel=T36, node2=PUMPC, node3=PUMPA, elev=525.6
"standard diverging (run_to_lateral)"
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BZFLOW: Version 3 QA

site: unspecified

U #03.NET: U2-150, RHR A/B/C/D-10,, CS A/C-4650, B/C-3125, LIMITING

-G -~~~ mmrmr e m TVA AUTHORIZED USE ONLY ~---cmccmccmcccacc e e

NETWORK DETAIL

TEE T4BD "T30>PUMPD>PUMPB"
necdel=T30, node2=PUMPB, node3=PUMPD, elev=525.6
"standard diverging (run_to_lateral)*"

TEE T6 "Strainexr 204B"
nodel=T2, node2=5, node3=11l, elev=525.3
"standard diverging. (lateral_to_xrun)"

TEE. TCSAC "T14>CSPUMPA>CSPUMPCY
nodel=T14, node2=CSPUMPA, node3=CSPUMPC, elev=525.3
"standard diverging (run_to_lateral)"

TEE TCSBD "T20>CSPUMPB>CSPUMPD"

nodel=T20, node2=CSPUMPD, node3=CSPUMPB, elev=521.3
"standard diverging (run_to_lateral)" ﬂ
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inlet_node
1l

23

27

5
T4AC
T4AC
T4BD
T4BD
TCSAC
TCSAC
TCSBD
TCSBD

site: unspecified
8 #03.NET: U2-150, RHR A/B/C/D-10,, CS A/C-4650, B/C-3125, LIMITING
TVA AUTHORIZED USE ONLY

-exit_node

T2
T22

T26

T6
PUMPA
PUMPC
PUMPB
PUMPD
CSPUMPA
CSPUMPC
CSPUMPB
CSPUMPD

Time:

0711

SUMMARY OF LINKS

mat dia sch red roughness

Cs
cs
Cs

C8
CS

Cs
cs
Cs
Cs
cs
Cs
Ccs

30.0
30.0
30.
30.
24.
24,
24.
24.
16.
16.
16.
16.

eNejoNoloNoNeNoNola)
nNnunmnnnnnn

X
X
X
X

S
S
S
S

def
def
def
def
def
def
def
def
def
def
def
def

default
default

.default

default
default
default
default
default
default
default
default

default

gpm <-Head Head-> deltaP

©l4642

13826
14271
13884
10193
10193
10193
10193

4740

4740

3185
.3185

‘524,

8536.
536.
536.
536.

=W onowonon

530.1
530.8
530.4
530.7
524.1
522.6
524.0
525.4
517.4
521.9
526.8
524.9

~-2.8
-2.5
-2.7
~2.6
-0.3
~-0.2
-0.2
-0.4
-0.3
-0.2
-0.1
-0.1




o
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site: unspecified
U2 03.NET: U2-150, RHR A/B/C/D-10,, CS A/C-4650, B/C-3125, LIMITING
TVA AUTHORIZED USE ONLY

node_name
1
23
27

5
CSPUMPA
CSPUMPB
CSPUMPC
CSPUMPD
PUMPA
PUMPB
PUMPC
PUMPD

Time:

0711

SUMMARY OF NODES

Elev
528.4
528.4
528.4
528.4
521.3
521.3
521.3
521.3
521.6
521.6
521.6
521.6

Head
536.8
536.8
536.8
536.8
517.4
526.8
521.9
§24.9
524.1
524.0
522.6
525.4

g

HORPFPHONRFWWWWH

0

ABROOCUINBd IR DN

Top dens
61.2 -
61.
61.
61.
61.
61.
61.
61.
61.
61.
61.
61.

150
150
150
150
150
150
150
150
150
150
150
150

2 .

DONMMDMDNMNNNDN

status
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
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SUMMARY OF CONTROL VALVES

inlet_node exit_node seg gpm
1 T2 1 14642
23 T22 1l 13826
27 T26 1 14271
5 T6 1l 13884

type
CHECK
CHECK
CHECK
CHECK

sike: unspecified
U 03.NET: U2-150, RHR A/B/C/D-10,, CS A/C-4650, B/C-3125, LIMITING
---------------------- TVA AUTHORIZED USE ONLY ~--ceeccmcmo o mccmecaccmcaan

status
OPEN
OPEN
OPEN
OPEN
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site: unspecified

Time:

0711

¥/ #03.NET: U2-150, RHR A/B/C/D-10,, CS A/C-4650, B/C-3125, LIMITING

Tee_name
T2

T22

T26

T4AC
T4BD

Té6

TCSAC
TCSBD

type
SCON
SDLR
SCON
SDRL
SDRL
SDLR
SDRL
SDRL

gpml
7659

9626
4200
20386
20386
7659

9480

6371

gpm2
14642

13826
14271
10193
10193
13884

4740

3185

SUMMARY OF TEES

gpm3
22301

4200
18471
10193
10193

6225

4740

3185

Headl
530.
530.
530.
524.
525.
530.
519.
525.

NShUuNWwWaww

530.

TVA AUTHORIZED USE ONLY

Head?2

530.
530.
523.
524.
530.
518.
525.

NO U W o

WANOUTWH

ARWLWUKRMDW
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-150,

site: unspecified
U #03 .NET: U2

LINK l=====T2===> gpm=14642 1>2
Dnom=30, Dact=29, sch=XS, mat=Ycarbon steel"”

component_name--
inlet_node=1 ...

------------------

Straight pipe, len=4 .............
Check valve, flow=14700, dp=2.92

exit_node=T2 ...

LINK 23====T22==> gpm=13826 23>22

Dnom=30, Dact=29
component_name--
inlet_node=23 ..

Straight pipe, len=4 .............
Check valve, flow=14700, dp=2.92

exit_node=T22 ..

LINK 27====T26==
Dnom=30, Dact=29
component_name--
inlet_node=27 ..

’

gpm=14271 27>26

S ight pipe, len=4 .............
C’ valve, flow=14700, dp=2.92 .
e

node=T26 ..

LINK S=====T6===> gpm=13884 56

Dnom=30, Dact=29,

component_name--
inlet_node=5 ...

Straight pipe, len=4 .......... ‘...
Check valve, f£low=14700, dp=2.92

exit_node=T6 ...

LINK DETAIL

<==K=->

8

8.

8.

.51

LINK T4AC==PUMPA> gpm=10193 RHR Pump A
.25, sch=S8, mat="carbon steel"

Dnom=24, Dact=23
component_name--
inlet_node=T4AC
fixed flow=10000

L I I S S S I A B B )

" 4 2 6 @ 0 06 6 s 0 0 0 00

Gate valve isolation ........c.o....

90° short radius
90° short radius
90° short radius

elbow .......0...
elbow ...........
elbow .....ccuv.n..

Straight pipe, len=19.625 ........
Decreaser, dia=23.24 ....ccctivenun

exit_node=PUMPA

------------------

10

, sch=XS, mat="carbon steel!

<==L->

4.

sch=XS, mat="carbon steel"®

sch=XS, mat=%Ycarbon steel"

12.
35.
35.
35.
19.

0]

AO OO m

<--H->
536.8
536.7
530.1
530.1

<=-=-H->
536.8
536.7
530.8
530.8

<~--H->
536.8
536.7
530.4
530.4

<--H->
536.8
536.7
530.7
530.7

<-=-H->
524.9
524.9
524.8
524.6
524 .4
524.2
524.1
524.1
524.1

<-dH-> <-~

-0.0
-6.7
0.0

NMNowwwy
oguUuIayv

<-dH-> <--~

-0.0
-6.0
0.0

NRRWWw
wouayv

<-dH-> <--

]

o

o
NMNMowwnwy
SR N WY

<-dH-> <-=-

-0.0
-6.0
0.0

N Ww
wWoumav

<-dH->

O~k wWwwy

0.0
-0.1
-0.2
-0.2
-0.2
-0.1
-0.0
-0.0

A

'

L I L I I I I T
HPOOOOOOOOW

RHR A/B/C/D-10,, CS A/C-4650, B/C-3125, LIMITING
TVA AUTHORIZED USE ONLY

<-dP->

]
(o)
OO

-0.1

1
o
[

-0.1

| . |
oo
oo

1.7

<T>
150
150
150
150

<T>
150
150
150
150

<T>
150
150
150
150

<T>
150
150
150
150

<T>
150
150
150
150
150
150
150
150
150
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LINK DETAIL

LINK T4AC==PUMPC> gpm=10193 RHR Pump C
Dnom=24, Dact=23.25, sch=S, mat="carbon steel"

component_name-------------~-~--- > <--K-> <--L~> <--H-> <-dH-> <~--P->
inlet_node=T4AC .......ccocveeuenan 523.1 -1.1
fixed_£flow=10000 ................. 523.1 0.0 -1.1
Gate valve isolation ............. 12.8 523.0 -0.1 -1.1
90° short radius elbow ........... 35.0 522.8 ~0.2 -1.2
45° short radius elbow ........... 22.5 522.7 -0.1 | -1.2
Straight pipe, len=11.71 ......... 11.7 522.6 -0.1 -1.3
exit_node=PUMPC .................. 522.6 -0.0 0.4
LINK T4BD==PUMPB> gpm=10193 RHR Pump B
Dnom=24, Dact=23.25, sch=S, mat="carbon steel" .
component_name-------=--=---==----- > <--K-> <--L-> <--H-> <-dH-> <--P->
inlet_node=T4BD ............c00un 524.5 -0.5
fixed flow=10000 ................. 524.5 0.0 -0.5
Gate valve isolation ............. 12.8 524.4 -0.1 -0.5
90° short radius elbow ........... 35.0 524.2 ~0.2 -0.6
45° short radius elbow ........... 22.5 524.1 -0.1 -0.7
Straight pipe, len=11.7 .......... 11.7 524.0 ~0.1 -0.7
e’node:PUMPB .................. 524.0 -0.0 1.0
LIN¥N T4BD==PUMPD> gpm=10193 RHR Pump D
Dnom=24, Dact=23.25, sch=S, mat="carbon steel"
component_name-------------~----- > <--K-> <--L-> <--H-> <-dH-> <--P->
inlet_node=T4BD .................. 526.3 0.3
fixed_flow:lOOOO ................. 526.3 0.0 0.3
Gate valve isolation ............. 12.8 526.2 -0.1 0.2
90° shoxrt radius elbow ........... 35.0 526.0 ~0.2 0.2
90° short radius elbow ........... 35.0 525.8 ~0.2 0.1
90° short radius elbow ........... 35.0 6525.6 -0.2 -0.0
Straight pipe, len=26.27 ......... 26.3 525.4 -0.2 -0.1
Decreaser, dia=23.24 .....cvveeene 0.00 525.4 -0.0 -0.1
525.4 -0.0 1.6

exit node=PUMPD .......c.tvveeenns

LINK TCSA>CSPUaba gpm=4739.8 CS pump A
Dnom=16, Dact=15.25, sch=S, mat="carbon steel"

component_name-----------=--=-=--- > <--K-> <=--L->
inlet_node=TCSAC ...........cc00..
fixed flow=4650 ........ PRI
Gate valve isolation ............. .8.5
90° long radius elbow ............ 16.8
90° long radius elbow ............ 16.8
Straight pipe, len=16.55 ......... 16.6
exit_node=CSPUMPA ........ e

518.0
518.0
517.9
517.8
517.6
517.4
517.4

0.0
-0.1
-0.2
-0.2
-0.2
-0.0

<--H-> <-dH-> <~--P->

-3.1
-3.1
-3.1
-3.2
-3.3
-3.4
-1.7

sife: unspecified
U 03.NET: U2-150, RHR A/B/C/D-10,, CS A/C-4650, B/C-3125, LIMITING
---------------------- TVA AUTHORIZED USE ONLY

<-dP->

<-dP->

0.0

<T>
150
150
150
150
150
150
150

<T>
150
150
150
150
150
150
150

<T>
150
150
150
150
150
150
150
150
150

<T>
150
150
150
150
150
150
150
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Cs
CI
Cco
Ss
Cu
FG
PV
CL

siie:

unspecified

pipe material
carbon steel .....
cast iron ........
concrete .........
stainless steel
COPPEY e vvennnsss
fiberglass .......
PVC ....... e he e e
cement-lined .....

Time: 0700 1l

#04 .NET: U2-150, RHR A/B/C/D-10,, CS A/C-3125, B/C-4650, LIMITING

TVA AUTHORIZED USE ONLY ----c-emmccccccccmccmcme———-
roughness dia.red.
0.0001500 0.00000
0.0008500 0.00000
0.0030000 0.00000
0.0000050 0.00000
0.0000050 0.00000
0.0005000 0.00000
0.0004000 0.00000
0.0020000 0.00000

standard=Steam&Condensate

system contains 58 parts: 29 links, 15 nodes, NO pumps, 14 Tees

reference_temperature=150 at node=l .
barometric_pressure=14.7

be

*%% WARNING ***

Links having zero or near zero flow (especially inactive
portions of the network and links having check wvalves) may
mathematically indeterminate. The computed parameters
for such links must be considered with caution. All 1links

* OLUTION SUMMARY *#*%*
Solution Status = Maximum convergence achieved.
Number of Iterations
Largest Corrections: in Last Iteration:
Flow =

Pressure =

Tee Loss Coefficient =

= 70

less than 1 gpm flow are indicated with a "?",

7.67e~001 gpm
7.59e-005 psig
0.00e+000
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Sl : unspecified
#04 . NET U2-150, RHR A/B/C/D-10,, CS A/C-3125, B/C-4650, LIMITING
---------------------- TVA AUTHORIZED USE ONLY - === e o commoommcommm e e e

NETWORK DETAIL

LINK l=====T2===> "152"
inlet=1, exit=T2, dia=30, sch=XS, mat="carbon steel"
"Straight pipe!", len=4
"Check valve", flow=14700, dp=2.92

LINK 23====T22==> "23>22"
inlet=23, exit=T22, dia=30, sch=XS, mat="carbon steel"
"Straight pipe", len=4
"Check valve", flow=14700, dp=2.92

LINK 27====T26==> "27>26"
inlet=27, exit=T26, dia=30, sch=XS, mat=%"carbon steel®
"Straight pipe", len=4 .
"Check valve", flow=14700, dp=2.92

LINK S5=====T6===> "5>6"
inlet=5, exit=T6, dia=30, sch=XS, mat="carbon steel"
"Straight pipe", len=4
“Check valve', flow=14700, dp=2.92

t=T4AC, exit=PUMPA, dia=24, sch=S, mat="carbon steel®"
d_£flow=10000.

"Gate valve" isolation

"90" short radius elbow"

190~ short radius elbow"

"90" short radius elbow"

"Straight pipe", len=19.625

"Decreasexr", dia=23.24

L,T4AC==PUMPA> "RHR Pump A"
e

LINK T4AC==PUMPC> "RHR Pump C"
inlet=T4AC, exit=PUMPC, dia=24, sch=S, mat="carbon steel"
fixed_£flow=10000
"Gate valve'" isolation
"90" short radius elbow"
"45” short radius elbow”
"Straight pipe", len=11.71

LINK T4BD==PUMPB> "RHR Pump B"
inlet=T4BD, exit=PUMPB, dia=24, sch=S, mat="carbon steel™
fixed flow=10000 .
"Gate valve" isolation
"90" short radius elbow"
"45" shoxrt radius elbow"
"Straight pipe", len=11.7
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site: unspecified
8/ #04 .NET: U2-150, RHR A/B/C/D-10,, CS A/C-3125, B/C-4650, LIMITING
---------------------- TVA AUTHORIZED USE ONLY ------ceee e e e cccccc e mm e

NETWORK DETAIL

LINK T4BRD==PUMPD> "“RHR Pump D"
inlet=T4BD, exit=PUMPD, dia=24, sch=S, mat="carbon steel"
fixed flow=10000
1Gate valve" isolation
190" short radius :elbow"
190" short radius elbow"
190" short radius elbow™
"Straight pipe", len=26.27
"Decreaser", dia=23.24

LINK TCSA>CSPUaba "CS Pump C*

inlet=TCSAC, exit=CSPUMPC, dia=16, sch=S, mat="carbon steel"
fixed_flow=3125 .

"Gate valve" isolation

190~ long radius elbow"

145" long radius elbow"

"Straight pipe", len=10.57

LINK TCSAC=CSPUM> "CS pump AW
inlet=TCSAC, exit=CSPUMPA, dia=16, sch=S, mat="carbon steel"

amed flow=3125
‘e valve" isolation

long radius elbow"
"90~ long radius elbow"
"Straight pipe", len=16.55

LINK TCSB>CSPUabc "TCSBD>CSPUMPD"

inlet=TCSBD, exit=CSPUMPD, dia=16, sch=S, mat="carbon steel"
fixed_flow=4650

nGate valve" isolation

190" long radius .elbow"

"45" long radius elbow"

"Straight pipe", len=10.49

LINK TCSBD=CSPUM> "TCSBD>CSPUMPB"
inlet=TCSBD, exit=CSPUMPB, dia=16, sch=S, mat="carbon steel"
fixed flow=4650
nGate valve" isolation
"90~ long radius elbow"
"90" long radius elbow"
"Straight pipe", len=16.55

NODE 1 "Strainexr 204A"
elev=528.4, pres=3.55, temp=150

NODE 23 "Strainexr 204C"

W:SZBA, pres=3.55, temp=150
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ﬁ#o:; NET: U2-150, RHR A/B/C/D-10,, CS A/C-3125, B/C-4650, LIMITING
---------------------- TVA AUTHORIZED USE ONLY ------=-meememcccccemccemae-

NETWORK DETAIL.

NODE 27 "Strainer 204D"
elev=528.4, pres=3.55, temp=1l50

NODE 5 "Strainer 204B"
elev=528.4, pres=3.55, temp=150

NODE CSPUMPA "CS pump a"
elev=521.3

NODE CSPUMPB "CS pump b"
elev=521.3

NODE CSPUMPC "CS pump c" .
elev=521.3

NODE CSPUMPD "CS pump d“
elev=521.3

NODE PUMPA "RHR pump a"
elev=521.6

l\gPUMPB "RHR pump b"
v=521.6

NODE. PUMPC "RHR pump. c"
elev=521.6

NODE PUMPD "RHR pump 4"
elev=521.6

TEE T2 "Strainer 204A"
nodel=T6, node2=1, node3=T36, elev=525.3
"standard converging"

'TEE T22 "Strainer 204C*
nodel=T20, node2=23, node3=T26, elev=525.3

"standard diverging (lateral_to_run)"

TEE T26 "Strainexr 204D"
nodel=T22, node2=27, node3=T30, elev=525.3

"standard converging"
TEE T4AC "T36>PUMPC>PUMPA"

nodel=T36, node2=PUMPC, node3=PUMPA, elev=525.6
"standard diverging (run_to_lateral)"




o7
Ty
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sike: unspecified

@#04.NET: U2-150, RHR A/B/C/D-10,, CS A/C-3125, B/C-4650, LIMITING
GYPP-----———mmmmm e m— TVA AUTHORIZED USE ONLY =--~crecemmmc e cccmccna e

NETWORK DETAIL

TEE T4BD "T30>PUMPD>PUMPB"
nodel=T30, node2=PUMPB, node3=PUMPD, elev=525.6
"standard diverging (run_to_lateral)"

TEE Té "Strainexr 204B" .
nodel=T2, node2=5, ncde3=1l, elev=525.3
"standard diverging (lateral_to_xrun)"

TEE TCSAC "T14>CSPUMPA>CSPUMPCH!
nodel=T14, node2=CSPUMPA, node3=CSPUMPC, elev=525.3
"standard diverging, (run_to_lateral)"

TEE TCSBD "T20>CSPUMPB>CSPUMPD" .

nodel=T20, node2=CSPUMPD, node3=CSPUMPB, elev=521.3
"standard diverging (run_to_latexral)"
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Li!#o‘l.NET: U2-150, RHR A/B/C/D-10,, CS A/C-3125, B/C-4650, LIMITING

PP ----- - m o TVA AUTHORIZED USE ONLY =----- T

SUMMARY OF LINKS

inlet_node exit_node mat dia sch red roughness. gpm <-Head Head-> deltaP
1 T2 CS 30.0 XS def default 14669 536.8 530.0 -2.9
23 T22 CS 30.0 XS def default 13773 536.8 ©530.8 -2.5
27 T26 CS 30.0 XS def default 14236 536.8 530.4 -2.7
5 _ T6 CS 30.0 XS def default 13944 .536.8 530.7 -2.6
T4AC PUMPA CsS 24.0 S def default 10193 524.9 524.1 -0.3
T4AC PUMPC CS 24.0 S def default 10193 523.1 522.6 -0.2
T4BD PUMPB CS 24.0 S def default 10193 524.5 524.0 -0.2
T4BD PUMPD CS 24.0 8 def default 10193 526.3 525.4 -0.4
TCSAC CSPUMPC CS 16.0 S def default 3185 528.4 528.1 -0.1
. TCSAC CSPUMPA cs 16.0 S def default 3185 526.4 526.1 -0.1
TCSBD CSPUMPD CsS 16.0 S def default 4740 517.8 517.3 -0.2
TCSBD CSPUMPB CS 16.0 S ~def default -4740 522.2 521.5 -0.3
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#04 .NET: U2-150, RHR A/B/C/D-10,, CS A/C-3125, B/C-4650, LIMITING
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’ SUMMARY OF NODES

node_name Elev  Head Pres Tmp dens status

1 528.4 536.8 . 3.6 150 61.2 OK

23 528.4 536.8 3.6 150 61.2 OK

27 528.4 536.8 3.6 150 61.2 OK

5 528.4 536.8 3.6 150 61.2 OK )
‘CSPUMPA 521.3 526.1 2.0 150 61.2 OK .
CSPUMPB 521.3 521.5 0.1 150 61.2 OK

CSPUMPC 521.3 528.1 2.9 150 61.2 OK ’
CSPUMPD 521.3 517.3 -1.7 150 61.2 OK ’
PUMPA 521.6 524.1 1.1 150 61.2 OK

PUMPB 521.6 524.0 1.0 150 61.2 OK

PUMPC 521.6 522.6 0.4 150 61.2 OK

PUMPD 521.6 525.4 1.6 150 61.2 OK .

. )
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#04 .NET: U2-150, RHR A/B/C/D-10,, CS A/C-3125, B/C-4650, LIMITING
B e —— TVA AUTHORIZED USE ONLY ==---ccmmccmcmcmcccccccmeooo

SUMMARY OF CONTROL VALVES

inlet_node exit_node seg gpm type status

1 T2 1 14669 CHECK OPEN

23 T22 1 13773 CHECK OPEN

27 T26 1 14236 CHECK OPEN

5 T6 1 13944 CHECK OPEN )







|

Date:

07/19/97 (Sat)
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Tee_name
T2

T22

T26

T4AC
T4BD

T6

TCSAC
TCSBD

unspecified

S :
0#04 NET.: U2-150, RHR A/B/C/D-10,, CS A/C- 3125, B/C-4650, LIMITING
- - TVA AUTHORIZED USE ONLY

type
SCON
SDLR
SCON
SDRL
SDRL
SDLR
SDRL
SDRL

gpml
7428

9334
4439
20386
20386
7428
6371
9480

Time:

gpm2
14669

13773
14236
10183
10193
13944

3185

4740

0700

SUMMARY OF TEES

gpm3
22097

4439
18676
10193
10193

6516

3185

4740

Headl
530.
530.
530.
524.
525.
530.
526.
519.
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Presl
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Pres2
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!
W LINK DETAIL
|

LINK l=====T2===> gpm=14669 1>2
Dnom=30, Dact=29, sch=XS, mat="carbon steel"
component_name----=-=--=--====----- > <=--K-> <--L-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet_node=l .......cci0ceataannen 536.8 3.6 150
Straight pipe, len=4 ............. 4.0 536.7 -0.0 3.5 -0.0 150
Check valve, flow=14700, dp=2.92 . 8.51 530.0 -6.7 0.3 -2.9 150
exit_node=T2 ........0cveceeccens 530.0 0.0 2.0 1.3 150
LINK 23====T22==> gpm=13773 23>22
Dnom=30, Dact=29, sch=XS, mat="carbon steel® .
component_name------==----===----=-- > <=--K-> <~-L-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet node=23 .......cct0tieenonnn 536.8 3.6 150
Straight pipe, len=4 ............. 4.0 536.7 -0.0 3.5 -0.0 150
Check valve, flow=14700, dp=2.92 . 8.51 530.8 -5.9 1.0 -2.5 150
exit_node=T22 .......cccceveenennn 530.8 0.0 2.3 1.3 150
LINK 27====T26==> gpm=14236 27>26
Dnom=30, Dact=29, sch=XS, mat="carbon steel"
component_name-----=-=--=====---== > <==K->» <--L-> <--H-> <-dH-> <--P-> <-@dP-> <T>
inlet_node=27 ......cc0iieiiinnnn . 536.8 3.6 150
ight pipe, len=4 ............. 4.0 6536.7 -0.0 3.5 -0.0 150
D( valve, flow=14700, dp=2.92 . 8.51 530.4 -6.3 0.9 -2.7 150
Node=T26 ...ccvvevennnnnaenns 530.4 0.0 2.2 1.3 150
LINK S5=====T6===> gpm=13944 5>6
Dnom=30, Dact=29, sch=XS, mat="carbon steel™
component_name-----====---=------< > <--K-> <--L-> <--H-> <~-dH-> <=--P-> <-dP-> <T>
inlet node=5 .......ccctcettanaann 536.8 3.6 150
Straight pipe, len=4 ............. 4.0 536.7 -0.0 3.5 -0.0 150
Check valve, flow=14700, dp=2.92 . 8.51 530.7 -6.1 1.0 -2.6 150
exit_node=T6 ........cvvviienneenn 530.7 0.0 2.3 1.3 150
LINK T4AC==PUMPA> gpm=10193 RHR Pump A
Dnom=24, Dact=23.25, sch=S, mat="carbon steel"
component_name------====-===--===-- > <==K-> <=--L-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet_: NOde=T4AC .. ..veeeeesrnnenns 524.9 -0.3 150
flxed flow=10000 ....ccoeeneecesns 524.9 0.0 -0.3 0.0 150
Gate valve isolation ............. 12.8 524.8 -0.1 -0.3 -0.0 150
90° short radius elbow ........... 35.0 524.6 -0.2 -0.4 -0.1 150
90° short radius elbow ........... 35.0 524.4 -0.2 -0.5 -0.1 150
90° short radius elbow ........... 35.0 524.2 -0.2 -0.6 -0.1 150
Straight pipe, len=19.625 ........ 19.6 524.1 -0.1 -0.6 -0.0 150
Decreasexr, dia=23.24 ............. 0.00 524.1 -0.0 -0.6 -0.0 150
exit node=PUMPA ..........ccnvenene 524.1 -0.0 1.1 1.7 150
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LINK DETAIL

LINK T4AC==PUMPC> gpm=10193 RHR Pump C
Dnom=24, Dact=23.25, sch=S, mat="carbon steel”

component_name-------==-=--=-=====- > <--K-> <=-L-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet_node=T4AC .........cccuvenn.n 523.1 -1.1 150
fixed_£flow=10000 ..............0n.. 523.1 0.0 -1.1 0.0 150
Gate valve isolation ............. 12.8 523.0 -0.1 -1.1 -0.0 150
90° short radius elbow ........... 35.0 522.8 -0.2 -1.2 -0.1 150
45° short radius elbow ........... 22.5 522.7 -0.1, -1.2 -0.1 150
Straight pipe, len=11.71 ......... 11.7 522.6 -0.1 -1.3 -0.0 150
exit node=PUMPC .........cccoceunnn 522.6 -0.0 0.4 1.7 150
LINK T4BD==PUMPB> gpm=10193 RHR Pump B
Dnom=24, Dact=23.25, sch=S, mat='carbon steel" .
component_name-------=-====-=-===- > <--K-> <--L-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet_node=T4BD .......ccccuveenn. 524.5 -0.5 150
fixed_flow=10000 ..........c0cuv.n 524.5 0.0 -0.5 0.0 150
Gate valve isolation ............. 12.8 524.4 -0.1 -0.5 -0.0 150
90° short radius elbow ........... 35.0 524.2 -0.2 -0.6 -0.1 150
45° short radius elbow ........... 22.5 6524.1 -0.1 -0.7 -0.1 150
Straight pipe, len=11.7 .......... 11.7 524.0 -0.1 -0.7 -0.0 150
i_node:PUMPB .................. 524.0 -0.0 1.0 1.7 150
T4BD==PUMPD> gpm=10193 RHR Pump D
Dnom=24, Dact=23.25, sch=S, mat="carbon steel"
component_name-----=====-=--==-==-- > <=-=-K-> <--L-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet node=T4BD .......cccceeeeenn 526.3 0.3 150
fixed flow=10000 ..........ccceonnn 526.3 0.0 0.3 0.0 150
Gate valve isolation ............. 12.8 526.2 -0.1 0.2 -0.0 150
90° shorxrt radius elbow ........... 35.0 526.0 -0.2 0.2 -0.1 150
90° short radius elbow ........... 35.0 525.8 -0.2 0.1 -0.1 150
90° short .radius elbow ........... 35.0 525.6 -0.2 -0.0 -0.1 150
Straight pipe, len=26.27 ......... 26.3 525.4 -0.2 -0.1 -0.1 150
Decreaser, dia=23.24 .....c.cveeer.s 0.00 525.4 -0.0 -0.1 -0.0 150
exit node=PUMPD .......ccovvevvenn 525.4 -0.0 1.6 1.7 150
LINK TCSA>CSPUaba gpm=3185.3 CS Pump C
Dnom=16, Dact=15.25, sch=S, mat="carbon steel"
component_name------==--===--===--=- > <=-=-K-> <--L-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet_node=TCSAC .......ccoveucnns 528.4 1.3 150
fixed flow=3125 ..........c0veen.n 528.4 0.0 1.3 0.0 150
Gate valve isolation ............. .8.5 528.3 -0.0 1.3 -0.0 150
90° long radius elbow ............ l6.8 528.2 -0.1 1.3 -0.0 150
45° long radius elbow ............ 10.8 528.2 -0.1 1.2 -0.0 150
Straight pipe, len=10.57 ......... 10.6 528.1 -0.1 1.2 -0.0 150
exit_node=CSPUMPC ................ 528.1 -0.0 2.9 1.7 150
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LINK DETAIL

LINK TCSAC=CSPUM> gpm=3185.3 CS pump A
Dnom=16, Dact=15.25, sch=S, mat="carbon steel"

component_name-----==--=--=-----=-= > <--K-> <--L-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet_node=TCSAC ..........ccc0..n 526.4 0.5 150
flxed flow=3125 ...ttt erntoaanens 526.4 0.0 0.5 0.0 150
Gate valve isolation ............. 8.5 526.4 -0.0 0.5 -0.0 150
| 90° long radius elbow ............ 16.8 526.3 -0.1 0.4 -0.0 150
90° long radius elbow ............ 16.8 526.2 -0:1 ., 0.4 -0.0 150
Straight pipe, len=16.55 ......... 16.6 526.1 -0.1 0.3 -0.0 150
exit_node=CSPUMPA .........ccc..nn . 526.1 -0.0 2.0 1.7 150

| LINK TCSB>CSPUabc gpm=4739.8 TCSBD>CSPUMPD
Dnom=16, Dact=15.25, sch=S, mat="carbon steel®

component_name-------====-=------= >.<--K-> <=-L~> <--H > <-dH-> <=-P-> <-dP-> <T>
inlet_node=TCSBD ...........o0..nn 517.8 -1.5 150
flxed Flow=4650 ...cceveevoocccans 517.8 0.0 -1.5 0.0 150
Gate valve isolation ............. 8.5 517.7 -0.1 -1.5 -0.0 150
90° long radius elbow ............ 16.8 517.5 -0.2 -1.6 -0.1 150
45° long radius elbow ............ 10.8 517.4 -0.1 -1.7 -0.1 150
Straight pipe, len=10.49 ......... 10.5 517.3 -0.1 -1.7 -0.0 150
inode:CSPUMPD ................ 517.3 0.0 -1.7 0.0 150
L TCSBD=CSPUM> gpm=4739.8 TCSBD>CSPUMPB

Dnom=16, Dact=15.25, sch=S, mat="carbon steel™"

component_name-----===-===---=---== > <--K-> <--L-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet node=TCSBD .......cccvveeves 522.2 0.4 150
fixed flow=4650 ......cecenennnnnn 522.2 0.0 0.4 0.0 150
Gate valve isolation ............. 8.5 522.1 -0.1 0.3 -0.0 150
90° long radius elbow ............ l6.8 521.9 -0.2 0.2 -0.1 150
90° long radius elbow ............ 16.8 521.7 -0.2 0.2 -0.1 150
Straight pipe, len=16.55 ......... l16.6 521.5 -0.2 0.1 -0.1 150
exit_node=CSPUMPB ............c0.n 521.5 0.0 0.1 -0.0 150
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pipe material roughness dia.red.
CS carbon steel ..... 0.0001500 0.00000
CI cast iron ........ 0.0008500 0.00000
CO concrete ......... 0.0030000 0.00000
SS stainless steel .. 0.0000050 '0.00000
CU copper ...cieeeen. 0.0000050 0.00000
FG fiberglass ....... 0.0005000 0.00000
PV PVC ...ttt itennns 0.0004000 0.00000
CL cement-lined ..... 0.:0020000 0.00000

standard=Steam&Condensate

system contains 58 parts: 29 links, 15 nodes, NO pumps, 14 Tees

reference_temperature=177 at node=1 .
barometric_pressure=14.7

*%% WARNING ***
Links having zero or near zero flow (especially inactive
portions of the network and links having check wvalves) may
be mathematically indeterminate. The computed parameters
for such links must be considered with caution. All 1links
less than 1 gpm flow are indicated with a "?",

**% SOLUTION SUMMARY **%*
Solution Status = Maximum convergence achieved.
Numbexr of Iterations = 60
Largest Corrections in Last Iteration:
Flow = -5.67e-001 gpm
Pressure: -2.38e-005 psig
Tee Loss Coefficient 0.00e+000
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NETWORK DETAIL

LINK l=====T2===> "1>2"
inlet=1, exit=T2, dia=30, sch=XS, mat="carbon steel"
"Straight pipe", len=4.

"Check valve", f£flow=5400, dp=0.36

LINK 23====722==> "23>22"
inlet=23, exit=T22, dia=30, sch=XS, mat="carbon steel®
"Straight pipe", len=4 )
“Check valve", £low=5400, dp=0.36

LINK 27====T26==> "27>26"
inlet=27, exit=T26, dia=30, sch=XS, mat="carbon steel™
"Straight pipe", len=4 ,
"Check valve", f£low=5400, dp=0.36

LINK S=====T6===> "5>6"
inlet=5, exit=T6, dia=30, sch=XS, mat="carbon .steel®
"Straight pipe", len=4
"Check valve", £low=5400, dp=0.36

T4AC==PUMPA> "RHR Pump A"
t=T4AC, exit=PUMPA, dia=24, sch=S, mat="carbon steel™"
e

d_flow=6500
"Gate valve" isolation
"90" short radius elbow"
"90" short radius elbow"
190" ghort radius elbow"
"Straight pipe'", len=19.625
"Decreaser', dia=23.24

LINK T4AC==PUMPC> "RHR Pump C"
inlet=T4AC, exit=PUMPC, dia=24, sch=S, mat="carbon steel"
fixed_flow=6500
"Gate valve" isolation
190" short radius elbow"
"45” ghort radius elbow®
"Straight pipe'", len=11.71

LINK T4BD==PUMPB> "RHR Pump B"
inlet=T4BD, exit=PUMPB, dia=24, sch=S, mat="carbon steel®
fixed flow=0 .
"Gate valve" isolation
"90" short radius elbow"
"45” short radius elbow”
"Straight pipe", len=11.7
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NETWORK DETAIL

LINK T4BD==PUMPD> "RHR Pump D"
inlet=T4BD, exit=PUMPD, dia=24, sch=S, mat="carbon steel”
fixed_flow=0
"Gate valve' isolation
90"~ short radius elbow"
190" short radius elbow"
90~ short radius elbow"
"Straight pipe", len=26.27
"Decreaser", dia=23.24

LINK TCSA>CSPUaba "CS pump A"
inlet=TCSAC, exit=CSPUMPA, dia=16, sch=S, mat="carbon steel"
fixed flow=3125 .
"Gate valve" isolation :
190" long radius elbow"
190" long radius elbow"
"Straight pipe", len=16.55

LINK TCSAC=CSPUM> "CS Pump C"
inlet=TCSAC, exit=CSPUMPC, dia=16, sch=S, mat="carbon steel"

ed_flow=3125
‘ e valve" isolation
®~ long radius elbow"

145" long radius elbow"
"Straight pipe", len=10.57

LINK TGSB>CSPUabc “TCSBD>CSPUMPB"
inlet=TCSBD, exit=CSPUMPB, dia=16, sch=S, mat="carbon steel"
fixed_flow=0 :
"Gate valve" isolation
190" long radius elbow"
"90" long radius elbow"
"Straight pipe", len=16.55

LINK TCSBD=CSPUM> "TCSBD>CSPUMPD"
inlet=TCSBD, exit=CSPUMPD, dia=16, sch=S, mat="carbon steel"
fixed_flow=0
"Gate valve" isolation
190" long radius elbow"
145" long radius elbow"
"Straight pipe", len=10.49

NODE 1 "Strainer 204A"
elev=528.4, pres=3.55, temp=177

NODE 23 "Strainex 204C"

‘v=528 .4, pres=3.55, temp=177
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site: unspecified
001.NET: UNIT 2-177,RHR A/C-6500,B/D-0, CS A/C-3125,B/D-0,LIMITING
---------------------- TVA AUTHORIZED USE ONLY ==---emcomccccmccacccccaeaa

NETWORK DETAIL

NODE 27 "Strainer 204D"
elev=528.4, pres=3.55, temp=177

NODE 5 "Strainexr 204B"
elev=528.4, pres=3.55, temp=177

NODE CSPUMPA "CS pump a"
elev=521.3

NODE CSPUMPB "CS pump b"
elev=521.3

NODE CSPUMPC "CS pump c" .
elev=521.3

NODE CSPUMPD "CS pump d*"
elev=521.3

NODE PUMPA “RHR pump a"
elev=521.6

l’ PUMPB "RHR pump b"
v=521.6

NODE PUMPC "RHR pump c"
elev=521.6

NODE PUMPD "RHR pump 4"
elev=521.6

TEE T2 "Strainer 204AM"
nodel=T6, node2=1, node3=T36, elev=525.3

"standard converging"

TEE T22 "Strainer 204C"
nodel=T20, node2=23, node3=T26, elev=525.3
*standard diverging (lateral_to_run)"

TEE T26 "“Strainex 204D"
nodel=T22, node2=27, node3=T30, elev=525.3

"standard converging"

TEE T4AC "T36>PUMPC>PUMPA™"
nodel=T36, node2=PUMPC, node3=PUMPA, elev=525.6
"standard diverging (run_to_lateral)"

N




y e
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sike: unspecified
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NETWORK DETAIL

TEE T4BD "T30>PUMPD>PUMPRB"
nodel=T30, node2=PUMPB, node3=PUMPD, elev=525.6

"standard diverging (run_to_lateral)™

TEE T6 "Strainex 204B"% .
nodel=T2, node2=5, node3=1ll, elev=525.3 ;
"standard diverging (lateral_to_xun)™

TEE TCSAC "T14>CSPUMPA>CSPUMPC"
nodel=T1l4, node2=CSPUMPA, node3=CSPUMPC, elev=525.3

"standard diverging (run_to_latexal)"
TEE TCSBD "T20>CSPUMPB>CSPUMPD" .

nodel=T20, node2=CSPUMPD, node3=CSPUMPB, elev=521.3
"standard diverging (run_to_lateral)"




o
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001.NET: UNIT 2-177,RHR A/C-6500,B/D-0, CS A/C-3125,B/D-0,LIMITING
B A LT P TVA AUTHORIZED USE ONLY

inlet_node
1

23

27

5
T4AC
T4AC
T4BD
T4BD
TCSAC
TCSAC
TCSBD
TCSBD

exit_node

T2
T22
T26

'T6

PUMPA
PUMPC
PUMPB
PUMPD
CSPUMPA
CSPUMPC
CSPUMPB
CSPUMPD

SUMMARY OF LINKS

mat dia
Ccs 30.0
Ccs 30.0
Ccs 30.0
Ccs 30.0
CsS 24.0
Cs 24.0
CS 24.0
Cs 24.0
Ccs 16.0
cs 16.0
Ccs 16.0
cs 16.0

sch red roughness

XS def default
XS def default
XS def default
XS def default
S def default
S def default
S def default
S def default
S def default
s def default
S def default
S def default

gpm <-Head Head-> deltaP

5238
4722
4860
4982

6686

6686
0?
0?

3215

3215

0?2

0?

536.8

536.
536.
536.
536.
534.
533.
535.
535.
530.
532.
535.

WOOOINAOANMNMRERNNMO

U
w
n

-0.3
-0.3
-0.3
-0.3
-0.1
-0.1
-0.0
-0.0
-0.1
-0.1

0.0

0.0




.
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SUMMARY OF NODES

node_name Elev  Head Pres Tmp dens status
1 528.4 ©536.8 3.6 177 60.6 OK

23 528.4 536.8 3.6 177 60.6 OK

27 ° 528.4 536.8 3.6 177 60.6 .OK

5 528.4 536.8 3.6 177 60.6 OK
CSPUMPA '521.3 530.0 3.6 177 60.6 OK
CSPUMPB '521.3 535.8 6.3 70 62.3 OK
CSPUMPC 521.3 532.0 4.5 177 60.6 OK
CSPUMPD 521.3 535.8 6.3 70 62.3 OK
PUMPA 521.6 534.2 5.3 177 60.6 -OK
PUMPB 521.6 535.7 6.1 70 62.3 OK
PuUMPC 521.6 533.6 5.0 177 60.6 OK
PUMPD 521.6 535.7 6.1 70 62.3 OK .




°
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Sike: unspecified .
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SUMMARY OF CONTROL VALVES

inlet_node exit_node seg gpm type status

1 T2 1 5238 CHECK OPEN

23 T22 1 4722, CHECK OPEN

27 T26 1 4860 CHECK OPEN

5 T6 1 4982 CHECK OPEN i
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SUMMARY OF TEES

Tee_name type gpml gpm2 gpm3 Headl Head2 Head3 Presl Pres2
T2 SCON 2409 5238 7647 536.1 536.0 535.7 4.5 4.5
T22 SDLR 3856 4722 866 536.1 536.2 536.2 4.6 4.6
T26 SCON 866 4860 5725 536.2 536.2 536.0 4.6 4.6
T4AC ., SDRL 13372 6686 6686 534.3 6533.8 ©534.5 | 3.7 3.4
T4BD 'SDRL 0 0 0 535.7 535.7 B535.7 4.4 4.4
T6 SDLR 2409 4982 2573 536.1 536.1 536.1 4.5 4.6
TCSAC SDRL 6429 3215 3215 530.8 530.3 532.3° 2.3 2.1
TCSBD SDRL 0 0 0 6535.8 535.8 535.8 6.3 6.3

4.4

AN DD Wb d
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site: unspecified
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----------------------- TVA AUTHORIZED USE ONLY ----ecmemcccmccc e e e

LINK DETAIL

LINK l=====T2===> gpm=5237.8 1>2
Dnom=30, Dact=29, sch=XS, mat="carbon steel"
component_name@----------==--====---= > <--K-> <--L-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet node=l ........coceiencaannn 536.8 3.6 177
Straight pipe, len=4 ............. 4.0 536.8 -0.0 3.5 -0.0 177
Check valve, flow=5400, dp=0.36 .. 7.77 536.0 -0.8 3.2 -0.3 177
exit_node=T2 ........ceoveeviennns 536.0 0.0 4.5 1.3 177
LINK 23====T22==> gpm=4721.5 23>22
Dnom=30, Dact=29, sch=XS, mat="carbon steel"
component_name------=-=-=----=====-= > <==-K-> <--L-> <~-H-> <-dH-> <--P-> <-dP-> <T>
inlet_node=23 ........ccccceeinannn 536.8 3.6 177
Straight pipe, len=4 ............. 4.0 536.8 -0.0 3.5 -0.0 177
Check valve, f£low=5400, dp=0.36 .. 7.77 536.2 -0.6 3.3 -0.3 177
exit_node=T22 ........c.cvveveennnn 536.2 0.0 4.6 1.3 177
LINK 27====T26==> gpm=4859.8 27>26
Dnom=30, Dact=29, sch=XS, mat="carbon steel"
component_name-----=-=-==-==-===-==- > <-~K-> <=--L-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet_node=27 .......cc 000 536.8 3.6 177
ight pipe, len=4 ............. 4.0 536.8 -0.0 3.5 -0.0 177
ik valve, flow=5400, dp=0.36 .. 7.77 536.2 -0.7 3.3 -0.3 177
node=T26 ........ccoveeneanan. 536.2 0.0 4.6 1.3 177
LINK S=====T6===> dgpm=4982.1 556
Dnom=30, Dact=29, sch=XS, mat="carbon steel"
component_name-------=-========-= > <--K-> <=-L-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet node=5 .......... 0t 536.8 3.6 177
Straight pipe, len=4 ............. 4.0 536.8 -0.0 3.5 -0.0 177
Check valve, flow=5400, dp=0.36 .. 7.77 536.1 -0.7 3.3 -0.3 177
exit_ node=T6 .....cevcveveencncenns 536.1 0.0 4.6 1.3 177
LINK T4AC==PUMPA> gpm=6686.1 RHR Pump A
Dnom=24, Dact=23.25, sch=S, mat="carbon steel"
component_name-----=-=----= - > <-=-K-> <=-L~-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet node=T4AC ......cceveevenene 534.5 3.8 177
fixed flow=6500 ..........coceennn 534.5 0.0 3.8 0.0 177
Gate valve isolation ............. 12.8 534.5 -0.0 3.8 -0.0 177
.90° short radius elbow ........... 35.0 534.4 -0.1 3.7 -0.0 177
90° short radius elbow ........... 35.0 534.3 -0.1 3.7 -0.0 177
90° short radius elbow ........... 35.0 534.3 -0.1 3.6 -0.0 177
Straight pipe, len=19.625 ........ 19.6 534.2 -0.0 3.6 -0.0 177
Decreaser, dia=23.24 .....cceeensn 0.00 534.2 -0.0 3.6 -0.0 177
exit_node=PUMPA .........cc000nnnn 534.2 0.0 5.3 1.7 177
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LINK DETAIL

LINK T4AC==PUMPC> gpm=6686.1 RHR Pump C
Dnom=24, Dact=23.25, sch=S, mat="carbon steel"

component_Name=---=---=c-=m==c—=-u= > <--K-> <--L-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet_node=T4AC .................. 533.8 3.4 177
fixed_flow=6500 .................. 533.8 0.0 3.4 0.0 177
Gate valve isolation ............. 12.8 533.8 0.0 3.4 0.0 177
90° short radius elbow ........... 35.0 533.8 0.0 3.4 0.0 177
45° short radius elbow ........... 22.5 533.8 0.0 3.4 0.0 177
Straight pipe, len=11.71 ......... 11.7 533.8 0.0 3.4 0.0 177
exit_node=PUMPC ...........c.0c00n 533.6 0.2 5.0 1.6 177

LINK T4BD==PUMPB> gpm=0? RHR Pump B
Dnom=24, Dact=23.25, sch=S, mat="carbon steel" .

component_name---=---=--—==-==-==<- > <--K-> <--L-> <--H-> <-dH-> <~-P-> <-dP-> <T>
. inlet_node=T4BD .................. §35.7 4.4 70
fixed flow=0 .......... e e 535.7 0.0 4.4 0.0 70
' Gate valve isolation ............. 12.8 535.7 0.0 4.4 0.0 70
- 90° short radius elbow ........... 35.0 535.7 0.0 4.4 0.0 70
45° short radius elbow ........... 22.5 535.7 0.0 4.4 0.0 70
- Straight pipe, len=11.7 .......... 11.7 535.7 0.0 4.4 0.0 70
| e)!ode=PUMPB .................. 535.7 ~-0.0 6.1 1.7 70
LI 4BD==PUMPD> gpm=0? RHR Pump D
Dnom=24, Dact=23.25, sch=S, mat="carbon steel®
component_name-----------=--~==--- > <--K-> <--L-> <~--H-> <~-dH-> <--P-> <-dP-> <T>
inlet_node=T4BD ...........cc0.n. 535.7 4.4 70
fixed flow=0 ......cciieeeinannnn. 535.7 0.0 4.4 0.0 70
Gate valve isolation ............. 12.8 535.7 0.0 4.4 0.0 70
90° short radius elbow ........... 35.0 535.7 0.0 4.4 0.0 70
90° short radius elbow ........... 35.0 6535.7 0.0 4.4 0.0 70
90° short radius elbow ........... 35.0 535.7 0.0 4.4 0.0 70
Straight pipe, len=26.27 ...... ce . .- 26.3 535.7 0.0 4.4 0.0 70
Decreaser, dia=23.24 ......c00use. 0.00 535.7 0.0 4.4 0.0 70
exit_node=PUMPD .................. . . 535.7 -0.0 6.1 1.7 70
LINK TCSA>CSPUaba gpm=3214.5 CS pump A
Dnom=16, Dact=15.25, sch=S, mat="carbon steel”
component_name---------=---==--==-- -> <--K-> <--L-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet node=TCSAC .......c.cecueusn 530.3 2.1 177
fixed flow=3125 .................. 530.3 0.0 2.1 0.0 177
Gate valve isolation ............. 8.5 530.2 -0.0 2.1 -0.0 177
90° long radius elbow ............ 16.8 530.1 -0.1 2.0 -0.0 177
90° long radius elbow ............ 16.8 530.0 -0.1 2.0 -0.0 177
Straight pipe, len=16.55 ......... 16.6 530.0 -0.1 2.0 -0.0 177
exit_node=CSPUMPA ................ . 530.0 0.0 3.6 1.7 177
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LINK TCSAC=CSPUM>

Dnom=16, Dact=1l
component_name-

inlet node=TCSAC

fixed_flow=3125

Gate valve isclation
90° long radius elbow

45° long radius
Straight pipe,

exit_node=CSPUMPC

LINK TCSB>CSPUabc

Dnom=16, Dact=1l
component__name-

inlet node=TCSBED

fixed_flow=0 ..

Gate valve isolation

90° long radius

90° long radius elbow

Straight pipe,

e,node:CSPUMPB
L TCSBD=CSPUM>

Dnom=16, Dact=1l
component_name-

inlet node=TCSBD

fixed flow=0 ..

Gate valve isolation

90° long radius

45° long radius elbow

Straight pipe,

exit_node=CSPUMPD

site: unspecified .
U 001.NET: UNIT 2-177,RHR A/C-6500,B/D-0, CS A/C-3125,B/D-0,LIMITING
TVA AUTHORIZED USE ONLY

- - . - e e e

LINK DETAIL

gpm=3214.5 CS Pump C
5.25, sch=S, mat="carbon steel®
------------------ > <==K=> <==L->
EEOR 8.5
............ 16.8
"elbow .....00..... 10.8
len=10.57 ......... 10.6
gpm=0? TCSBD>CSPUMPB
5.25, sch=S, wmat='"carbon steel¥
------------------ > «~=-K=-> <=-~-L->
At i, 8.5
elboWw ....iiienn.n 1l6.8
............ 16.8
len=16.55 ......... 16.6
gpm=0? TCSBD>CSPUMPD
5.25, sch=S, mat="carbon steel"
------------------ > €==K=-> <~-=-L->

............. 8.5

elbow ............ 16.8
............ 10.8
len=10.49 ......... 10.5

................

<~-H~> <-dH-> <=--P-> <-dP->

532.3
532.3
532.2
532.1
532.1
532.0
532.0

<-—H—;
535.8
535.8

535.8.

535.8
535.8
535.8
535.8

<=--H-5> «<-dH-> <=--

535.8
535.8
535.8
535.8
535.8
535.8
535.8

2.9

0.0 2.9
-0.0 2.9
-0.1 2.9
-0.1 2.9
-0.1 2.8
0.0 4.5
~dH-> <=--P=~>
6.3

0.0 6.3
0.0 6.3
0.0 6.3
0.0 6.3
0.0 6.3
0.0 6.3
P->

6.3

0.0 6.3
0.0 6.3
0.0 6.3
0.0 6.3
0.0 6.3
0.0 6.3

0.0
-0.0
-0.0
-0.0
-0.0

1.7

A
1
0,
g
'
\'

(oNoNoNeoNale]
o oNoNeNoNe

<-dpP->

oNeNoNeNoNe)
COO0OO0O0OO0

<T>
177
177
177
177
177
177
177

<T>
70
70
70
70
70
70
70

<T>
70
70
70
70
70
70
70
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BEZFLOW: Version 3 QA

si unspecified
03‘01 NET U3-95, RHR A/C-11K,B/D-10K, CS A/C-4650, B/D 3125, LIMITING
--------------------- TVA AUTHORIZED USE ONLY -=--m--cmmcmcmmmccccccemmem e

pipe material roughness dia.red.

CS carbon steel ..... 0.0001500 0.00000

CI cast iron ........ 0..0008500 0.00000

CO concrete ......... 0.0030000 0.00000

SS stainless steel .. 0.0000050 0.00000

" CU COPPEY v v vt v erenan 0.0000050 0.00000
FG fibexglass ....... .0.0005000 0.00000

PV PVC .. it iteen e 0.0004000 0.00000

. CL cement-lined ..... 0.0020000 0.00000

standard=Steam&Condensate

~system contains 58 parts: 29 links, 15 nodes, NO pumps, 14 Tees

reference_temperature=95 at node=l .
barometric pressure=1l4.7

*%*% WARNING ***
Links having =zero or near zero flow (especially inactive
portions of the network and links having check wvalves) may
be mathematically indeterminate. The computed parameters

" for such links must be considered with caution. All 1links

wi.ess than 1 gpm flow are indicated with a "?2",
O

LUTION SUMMARY **¥%
Solution Status = Maximum convergence achieved.
Numbexr of Iterations = 60
Largest Corrections in Last Iteration:
Flow = -2.91e+000 gpm
Pressure = -5.84e~004 psig
Tee Loss Coefficient = 0.00e+000
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NETWORK DETAIL

LINK l=====T2===> "1>2"
inlet=1, exit=T2, dia=30, sch=XS, mat="carbon steel®
"Straight pipe", len=4
"Check valve', flow=14700, dp=2.92

LINK 23====T22==> "23>22"
inlet=23, exit=T22, dia=30, sch=XS, mat="carbon steel®
"Straight pipe", len=4
"Check valve", flow=14700, dp=2.92

LINK 27====T26==> "27>26"
inlet=27, exit=T26, dia=30, sch=XS, mat="carbon steel"
"Straight pipe", len=4 ,
"Check valve", flow=14700, dp=2.92

LINK S=====T6===> "5>6" .
inlet=5, exit=T6, dia=30, sch=XS, mat="carbon steel"
"Straight pipe", len=4
"Check valve", flow=14700, dp=2.92

T4AC==PUMPA> "RHR Pump A"
t=T4AC, exit=PUMPA, dia=24, sch=S, mat="carbon steel"
e

d_£flow=11000
"Gate valve" -isolation
"90" short radius elbow"
"90” short radius elbow"
190" short radius elbow”
"Straight pipe", len=19.625
"Decreaser", dia=23.24

LINK T4AC==PUMPC> "RHR Pump C"
inlet=T4AC, exit=PUMPC, dia=24, sch=S, mat="carbon steel"
fixed_flow=11000
"Gate valve'" isolation
"90" short radius elbow"
"45”° ghort radius elbow"
"Straight pipe", len=11.86

LINK T4BD==PUMPB> "RHR Pump B"
inlet=T4BD, exit=PUMPB, dia=24, sch=S, mat="carbon steel"
fixed_flow=10000 .
"Gate valve" isolation
190~ short radius elbow"
45" short radius elbow”
"Straight pipe", len=11.875
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| TVA AUTHORIZED USE ONLY =-=--cccccccccmcccmccccac—e-

NETWORK DETAIL

LINK T4BD==PUMPD> "RHR Pump D"
inlet=T4BD, exit=PUMPD, dia=24, sch=S, mat="carbon steel"
fixed flow=10000
"Gate valveY isolation
190" short radius elbow"
"90" short radius elbow"
190~ short radius elbow"
"Straight pipe", len=22.42
"Decreaser", dia=23.24

LINK TCSA>CSPUaba "CS Pump C"

inlet=TCSAC, exit=CSPUMPC, dia=1l6,. sch=8, mat="carbon steel"
fixed_flow=4650 .

"Gate valve" isolation

"90" long radius elbow"

1g45” long radius elbow"

"Straight pipe", len=10.57

LINK TCSAC=CSPUM> "CS pump A"
inlet=TCSAC, exit=CSPUMPA, dia=1l6, sch=S, mat="carbon steel"

ed_flow=4650
e valve' isolation
~ long radius elbow"

"90" long radius elbow"
"Straight pipe", len=16.41

LINK TCSB>CSPUabc "TCSBD>CSPUMPD"
inlet=TCSBD, exit=CSPUMPD, dia=16, sch=S, mat="carbon steel"
fixed flow=3125
- "Gate valve" isolation
"90" long radius elbow"
145" long radius elbow"
"Straight pipe", len=10.56

LINK TCSBD=CSPUM> "TCSBD>CSPUMPB"

inlet=TCSBD, exit=CSPUMPB, dia=16, sch=S, mat="carbon steel!
fixed flow=3125

"Gate valve" isolation

"90" long radius elbow"

"90" long radius elbow"

"Straight pipe", len=16.54

NODE 1 "Strainer 204A"
elev=528.4, pres=3.55, temp=95

NODE 23 "Strainexr 204C® °

6v=528.4, pres=3.55, temp=95
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EZFLOW: Version 3 QA
unspecified

NETWORK DETAIL

NODE 27 "Strainer 204D"
elev=528.4, pres=3.55, temp=95

NODE 5 "Strainer 204B"
elev=528.4, pres=3.55, temp=95

NODE CSPUMPA "CS pump a"
elev=521.3

NODE CSPUMPB "CS pump b"
elev=521.3

NODE CSPUMPC "CS. pump c"
elev=521.3

NODE CSPUMPD "CS pump d"
elev=521.3

NODE PUMPA "RHR pump a'
elev=521.6

Q PUMPB "RHR pump b"™
Pev=521.6

NODE PUMPC "RHR pump c®
elev=521.6

NODE PUMPD "RHR pump an
elev=521.6

TEE T2 "Strainer 204A"
nodel=T6, node2=1, node3=T36, elev=525.3

"standard converging"

TEE T22 "Strainexr 204CH
nodel=T20, node2=23, node3=T33, elev=525.3

"standard diverging (lateral_to_xrun)"

TEE T26 "Strainexr 204D"
nodel=T33, node2=27, node3=T30, elev=525.3

"standard convexrging"
TEE, T4AC "T36>PUMPC>PUMPA"

nodel=T36, node2=PUMPC, node3=PUMPA, elev=525,
"standard diverging (run_to_lateral)"

6

si :
t001.NET: U3-95, RHR A/C- 11K,B/D-10K, CS A/C- 4650,B/D-3125, LIMITING
----------------------- TVA AUTHORIZED USE ONLY
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Y o TVA AUTHORIZED USE ONLY =----ccemccmccccceccmceeeem

NETWORK DETAIL

TEE T4BD "T30>PUMPD>PUMPB"
nodel=T30, node2=PUMPB, node3=PUMPD, elev=8525.6
"standard diverging (run_to_lateral)™

TEE - T6 "Strainexr 204B"
nodel=T2, node2=5, node3=1ll, elev=525.3
"standard diverging (lateral_to_run)"

+ TEE' TCSAC "T14>CSPUMPA>CSPUMPCY

nodel=T14, node2=CSPUMPA, node3=CSPUMPC, elev=525.3
"standard diverging (run_to_lateral)"

'TEE TCSBD "T20>CSPUMPB>CSPUMPD" .

nodel=T20, node2=CSPUMPD, node3=CSPUMPB, elev=521.3
"standard diverging (run_to_lateral)"
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SUMMARY OF LINKS

inlet_node exit_node mat dia sch red roughness gpm <-Head Head-> deltaP
1 T2 CS 30.0 X8 def default 14980 536.6 529.6 -3.0
23 T22 CS 30.0 XS def default 14101 536.6 530.4 -2.7
27 T26 CS 30.0 XS def default 14589 536.6 530.0 -2.9
5 Té CS 30.0 XS def default 14169 . 536.6 530.4 -2.7
T4AC . PUMPA CS 24.0 S def default 11055 523.7 522.8 -0.4
" T4AC PUMPC Cs 24.0 S def default 11055 521.6 521.1 -0.2
- T4BD PUMPB CS 24.0 S def default 10050 524.1 523.6 -0.2
T4BD ‘PUMPD Cs 24.0 S def default 10050 525.8 525.0 -0.3
TCSAC CSPUMPC Cs 16.0 S def default 4673 522.2 6521.7 -0.2
TCSAC CSPUMPA Cs 16.0 S def default 4673 518.0 6517.4 -0.3
TCSBD CSPUMPD CcS 16.0 S def default 3141 ©524.9 ©524.6 -0.1
TCSBD CSPUMPB ¢S 16.0 S def default . 3141 526.8 526.5 -0.1
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node_name
1

23

27

5
CSPUMPA
CSPUMPB
CSPUMPC
CSPUMPD
PUMPA
PUMPB
PUMPC
PUMPD

SUMMARY OF NODES

Blev
528.4

‘528.4

528.4

528.4
521.3
'521.3

521.3
521.3
521.6
521.6
521.6
521.6

‘He

536.
536.
536.
536.
517.
B26.
521.
524.
522.
523.
521.
525.

Time:

ad
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TVA AUTHORIZED USE -ONLY

0631

Pres Tmp

HOOORONRWWWW

uVvOBRNDNDJIONGO G

95
95
95
95
95
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95
95
95
85
95
95

62.
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62.1
62.1
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62.1
62.1
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status
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
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SUMMARY OF CONTROL VALVES

inlet_node ‘exit_node seg gpm type status
i T2 1 14980 CHECK OPEN
23 T22 1 14101 CHECK OPEN
27 T26 1 14589 CHECK OPEN

1 14169 CHECK OPEN

5 T6
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Tee_name
T2

T22

T26

T4AC
T4BD

T6

TCSAC
TCSBD

site: unspecified
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TVA AUTHORIZED USE ONLY

type
SCON
SDLR
SCON
SDRL
SDRL
SDLR
SDRL
SDRL

gpml
8131
9589

4512

22111
20101
8131
9347
6281

‘Time:
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4673

3141
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EZFLOW: Version 3 QA
site: unspecified

#001.NET: U3-95, RHR A/C-11K,B/D-10K, CS A/C-4650,B/D-3125, LIMITING

<==H->
536.6
536.6
529.6
529.6

U— ---------------------- TVA AUTHORIZED USE ONLY
LINK DETAIL

LINK l=====T2===> gpm=14980 1>2

Dnom=30, Dact=29, sch=XS, mat="carbon steel"

component_name-----=-=~---=----=-=---< > <-=K-> <--L->

inlet_node=l ........cciiciennnnnn

Straight pipe, len=4 ............. 4.0

Check valve, flow=14700, dp=2.92 . 8.51

exit_ node=T2 ..........cieeennennn

LINK 23====T22==> gpm=14101 23>22

Dnom=30, Dact=29, sch=XS, mat="carbon steel”

component_name----===-------<==== > <=--K-> <--L->

inlet_ node=23 ........cccivtinnnn

Straight pipe, len=4 ............. 4.0
Check valve, flow=14700, dp=2.92 . 8.51
exit_ node=T22 ......cconevveneanns
LINK 27====T26==> gpm=14589 27>26
Dnom=30, Dact=29, sch=XS, mat="carbon steel"
component_name-------=----=-=-=<== > ¢=-=-K-> <--L~->
inlet_node=27 .......cccciiiiann
Straight pipe, len=4 ............. 4.0
valve, flow=14700, dp=2.92 . 8.51
 node=T26 .....coccuvvcennenann
LINK S5=====T6===> gpm=14169 5>6
Dnom=30, Dact=29, sch=XS, mat="carbon steel"
component_name----==--==-----===--=- > <--K-> <--L->
inlet node=5 ..........c0. 0.0 e
Straight pipe, len=4 ...... e e 4.0
Check valve, flow=14700, dp=2.92 . 8.51
exit node=T6 .......ccenveueennnnnnn
LINK T4AC==PUMPA> gpm=11055 RHR Pump A
Dnom=24, Dact=23.25, sch=S, mat="carbon steel"
component_name-----=--=--=----==-=- > <--K-> <--L->
inlet_node=T4AC .......ccveveeeen.
fixed flow=11000 ........ccveenenn
Gate valve isolation ..:...cc00..n 12.8
90° short radius elbow ........... 35.0
90° short radius elbow ........... 35.0
90° short radius elbow ........... 35.0
19.6

Straight pipe, len=19.625 ........
Decreaser, dia=23.24 ......c.0uen. 0.00
exit node=PUMPA ..................

<--H->
536.6
536.6
530.4
530.4

<-~-H->
536.6
536.6
530.0
530.0

<--H->
536.6
536.6
530.4
530.4

<--H->
523.7
523.7
523.7
523.4
523.2
522.9
522.8
522.8
522.8

<-dH->

-0.0
-7.0
0.0

<-dH->

-0.0
-6.2
0.0

<-dH->

<-dH->

0.0
-0.1
-0.2
-0.2
-0.2
-0.1
-0.0
-0.0

<--
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NDowwwy
Mooy
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<-—
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<=-=P->
-0.8
-0.8
-0.8
-0.9
-1.0
-1.2
-1.2
-1.2
0.5

<-dP->

-0.0
-3.0
1.3

<-dP~->

-0.0
-2.7
1.3

<-dP->

-0.0
-2.9
1.3

<-dP->

-0.0
-2.7
1.3

<-3dP->

0.0
-0.0
-0.1
-0.1
-0.1
-0.1
-0.0

1.7

<T> .
95

95
95

<T>

S5
S5
95

<T>
95
95

95

<T>
95
95
95
95

<T>
95
95
95
95
95
95
95
95
95
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EZFLOW: Vexrsion 3 QA

site: unspecified
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LINK DETAIL

LINK T4AC==PUMPC> gpm=11055 RHR Pump C
Dnom=24, Dact=23.25, sch=S, mat="carbon steel"

‘component_name------=========----- > <=-K-> <--L-> <--H-> <-dH-> <--P-> <~-dP-> <T>
inlet_node=T4AC ..........cevmenn. 521.6 -1.7 95
fixed_flow=11000 ................. 521.6 0.0 -1.7 0.0 095
Gate .valve isolation ............. 12.8 521.5 -0.1 -1.7 -0.0 95
90° short radius elbow ........... 35.0 521.3 -0.2 -1.9 -0.1 95
45° short radius elbow ........... 22.5 521.1 -0:2 -1.9 -0.1 95
Straight pipe, len=11.86 ......... 11.9 521.1 -0.1 ' -2.0 =-0.0 95
exit_node=PUMPC .........coovunnnn 521.1 -0.0 -0.2 1.7 95

LINK T4BD==PUMPB> gpm=10050 RHR Pump B
Dnom=24, Dact=23.25, sch=S, mat="carbon steel" .

component_name-----=-========-===-= > <--K-> <=--L-> <--H=> <-dH-> <==P-> <-dP-> <T>
inlet_node=T4BD ........cccvvveennn 524.1 -0.7 95
fixed £low=10000 ......covvnvennes 524.1 0.0 -0.7 0.0 95
Gate valve isolation ..... e 12.8 524.0 -0.1 -0.7 -0.0 95
90° short radius elbow ........... 35.0 523.8 -0.2 -0.8 -0.1 95
45° short radius elbow ........... 22.5 523.7 -0.1 -0.8 -0.1 095
Straight pipe, len=11.875 ........ . 11.9 523.6 -0.1 -0.9 -0.0 95

ﬁ_node:PUMPB .................. ' 523.6 -0.0 0.9 1.7 95

' T4BD==PUMPD> gpm=10050 RHR Pump D
Dnom=24, Dact=23.25, sch=S, mat="carbon steel

component_name------====--===--=- > <==-K-> <--L-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet node=T4BD .........cc0tenn.. 525.8 0.1 95
fixed £low=10000 .....oevuvnoncnen 525.8 0.0 0.1 0.0 95
Gate valve isolation ............. 12.8 525.7 -0.1 0.1 -0.0 95
90° short radius elbow ........... 35.0 525.5 -0.2 -0.0 -0.1 95
90° short radius elbow ........... 35.0 525.3 -0.2 -0.1 -0.1 895
90° short radius elbow ........... 35.0 525.1 -0.2 -0.2 -0.1 95
Straight pipe, len=22.42 ......... 22.4 525.0 -0.1 -0.3 -0.1 95
Decreaser, dia=23.24 ........c00.. 0.00 525.0 -0.0 -0.3 -0.0 95
exit_node=PUMPD ......coveeeeenens 525.0 0.0 1.5 1.7 95

LINK TCSA>CSPUaba gpm=4673.4 CS Pump C
Dnom=16, Dact=15.25, sch=S, mat="carbon steel™

component_name-----=-=-=----==---=-= > <--K-> <--L-> <~=-H-> <-dH-> <--P-> <-dP-> <T>
inlet node=TCSAC ......c.ovevennnn 522.2 -1.3 95
fixed flow=4650 ........ccvoveuonn. 522.2 0.0 -1.3 0.0 295
Gate valve isolation ............. 8.5 522.1 -0.1 -1.4 -0.0 95
90° long radius elbow ............ 16.8 522.0 -0.2 -1.4 -0.1 95
45° long radius elbow ............ 10.8 521.8 -0.1 -1.5 -0.1 95
Straight pipe, len=10.57 ......... 10.6 521.7 -0.1 -1.5 -0.1 95
exit node=CSPUMPC ......c..coovenn. 521.7 0.0 0.2 1.7 95
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LINK DETAIL

LINK TCSAC=CSPUM> gpm=4673.4 CS pump A
Dnom=16, Dact=15.25, sch=S, mat="carbon steel"

component_name------==-~======---- > <=-=-K-> <--L=-> <--H-> <-dH-> <~-P-> <-dP-> <T>
inlet_node=TCSAC .........occunnn. 518.0 -3.1 95
fixed £low=4650 .....ovevrernocnns 518.0 0.0. -3.1 0.0 95
Gate valve isolation ............. 8.5 517.9 -0.1 -3.2 -0.0 95
90° long radius elbow ............ 16.8 517.7 -0.2 -3.3 -0.1 95
90° long radius elbow ............ 16.8 517.5 -0:2 -3.3 -0.1 95
Straight pipe, len=16.41 ......... 16.4 517.4 -0.2 ' -3.4 -0.1 95
exit_node=CSPUMPA ..........ccco... 517.4 -0.0 -1.7 1.7 895

LINK TCSB>CSPUabc gpm=3140.7 TCSBD>CSPUMPD
Dnom=16, Dact=15.25, sch=S, mat="carbon steelt

component_name-----==-=--=-=----- > <--K-> <--L-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet_ node=TCSBD ........ccovee.n. 524.9 1.5 95
fixed flow=3125 .......c.ccceenn . 524.9 0.0 1.5 0.0 95
Gate valve isolation ...... e eee e 8.5 524.8 -0.0 1.5 -0.0 95
90° long radius elbow ............ 16.8 524.8 -0.1 1.5 -0.0 95
45° long radius elbow ............ 10.8 524.7 -0.1 1.5 -0.0 95
Straight pipe, len=10.56 ......... 10.6 524.6 -0.1 1.4 -0.0 95
czgas node=CSPUMPD ........ccoc0uen 524.6 0.0 1.4 0.0 95
L.—TCSBD=CSPUM> gpm=3140.7 TCSBD>CSPUMPB
Dnom=16, Dact=15.25, sch=S, mat="carbon steel"
component_name-----=----=----=--== > <--K-> <--L-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet_node=TCSBD ..........cvteenn 526.8 2.4 95
fixed flow=3125 ......cocenunnncnns 526.8 0.0 2.4 0.0 695
Gate valve isolation ............. 8.5 526.8 -0.0 2.4 -0.0 95
90° long radius elbow ............ 16.8 526.7 ~0.1 2.3 -0.0 95
90° long radius elbow ............ 16.8 ©526.6 -0.1 2.3 -0.0 95
Straight pipe, len=16.54 ......... 16.5 526.5 -0.1 2.2 -0.0 95
2.2 0.0 95

exit_node=CSPUMPB ..:......... R 526.5 0.0
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---------------------- TVA AUTHORIZED USE ONLY ==-----eccmcccmomcccccem—-
pipe material roughness dia.red.
CS carbon steel ..... '0.0001500 0.00000
CI cast iron ........ 0.0008500 0.00000
CO concrete ......... 0.0030000 0.00000
‘8S stainless steel .. 0.0000050 0.00000
CU copper . .ceeeeesss 0.0000050 0.00000
FG fiberglass ....... 0.0005000 0.00000
PV PVC ... 0.0004000 0.00000 ’ .
CL cement-lined ..... 0.0020000 0.00000

standard=Steam&Condensate

system contains 58 parts: 29 links, 15 nodes, NO pumps, 14 Tees

reference_temperature=95 at node=1 X
barometric_pressure=14.7

*%% WARNING **%*
Links having zero or near zero flow (especially inactive
portions of the network and links having check valves) way
be mathematically indeterminate. The computed parameters
for such links must be considered with caution. All 1links

v«d less than 1 gpm flow are indicated with a "?2".
S

OLUTION SUMMARY **¥*
Solution Status = Maximum convergence achieved.
Number of Iterations = 60
Largest Corrections in Last Iteration:
Flow 1.41e+000 gpm

Pressure = 1.44e-004 psig
Tee Loss Coefficient =

0.00e+000
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site: unspecified
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---------------------- TVA AUTHORIZED USE ONLY ---ccccecmcc e —nn

NETWORK DETAIL

LINK l=====T2===> "1>2"
inlet=1, exit=T2, dia=30, sch=XS, mat="carbon steel"
"Straight pipe", len=4
sCheck valve", flow=14700, dp=2.92

LINK 23====T22==> "23>22"
inlet=23, exit=T22, dia=30, sch=XS, mat="carbon -steel"
"Straight pipe", len=4
nCheck valve!, flow=14700, dp=2.92

LINK 27====T26==> "27>26"
inlet=27, exit=T26, dia=30, sch=XS, mat="carbon steel"
"Straight pipe", len=4
"Check valve", flow=14700, dp=2.92

’,

LINK 5=====T6===> "5>6" |
inlet=5, exit=T6, dia=30, sch=XS, mat="carbon steel"
"Straight pipe", len=4
"Check valve", flow=14700, dp=2.92 )

TAAC==PUMPA> "“RHR Pump A"
t=T4AC, exit=PUMPA, dia=24, sch=S, mat="carbon steel" »
e

d_£low=10000
"Gate valve! isolation
"90”~ short radius elbow"
n90~ short radius elbow"
"g90"~ short radius elbow"
"Straight pipe", len=19.625
"Decreaser", dia=23.24

LINK T4AC==PUMPC> "RHR Pump C"
inlet=T4AC, exit=PUMPC, dia=24, sch=S, mat="carbon steel"
fixed_flow=10000
nGate valve" isolation
190"~ short radius elbow"
145"~ short radius elbow"
' nStraight pipe", len=11.86

LINK T4BD==PUMPB> "RHR Pump B"
inlet=T4BD, exit=PUMPB, dia=24, sch=S, mat="carbon steel"
fixed_£flow=11000
"Gate valve" isolation
190" short radius elbow"
n45” short radius elbow"
"Straight pipe", len=11.875
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NETWORK DETAIL

LINK T4BD==PUMPD> "RHR Pump D"

inlet=T4BD, exit=PUMPD, dia=24, 'sch=S, mat="carbon steel”
fixed_flow=11000 "

"Gate valve" isolation

"90" short radius elbow"

"90”" short radius elbow"

"90" short radius elbow"

"Straight pipe", len=22.42

"Decreaser', dia=23.24

LINK TCSA>CSPUaba "CS pump A"
inlet=TCSAC, exit=CSPUMPA, dia=16, sch=S, mat="carbon steel"
fixed_flow=3125 i
"Gate valve" isolation :
"90" long radius elbow"
"90" long radius elbow"
"Straight pipe", len=16.41

LINK TCSAC=CSPUM> "CS Pump C" :
inlet=TCSAC, exit=CSPUMPC, dia=16, sch=S, mat="carbon steel"

ixed flow=3125
: e valve" isolation
" long radius ‘elbow"

45" long radius elbow"
"Straight pipe", len=10.57

LINK TCSB>CSPUabc "TCSBD>CSPUMPB"
inlet=TCSBD, exit=CSPUMPB, dia=16, sch=S, mat="carbon steel?
fixed _flow=4650
"Gate valve'™ isolation
"90" long radius -elbow"
"90”" long radius elbow! .
"Straight pipe", len=16.54

LINK TCSBD=CSPUM> "TCSBD>CSPUMPD"

inlet=TCSBD, exit=CSPUMPD, dia=16, sch=S, mat="carbon steel®
fixed_£flow=4650

"Gate valve" isolation

90" long radius elbow"

145" long radius elbow"

"Straight pipe", len=10.56

NODE 1 "Strainer 204A"
elev=528.4, pres=3.55, temp=95

NODE 23 "Strainer 204C"
elev=528.4, pres=3.55, temp=95
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EZFLOW: Version 3 QA
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NETWORK DETAIL

NODE 27 "“Strainex 204D"
elev=528.4, pres=3.55, temp=95

NODE 5 "Strainer 204B"
elev=528.4, pres=3.55, temp=95

NODE CSPUMPA "CS pump a"
elev=521.3

NODE CSPUMPB "CS pump b" '
elev=521.3 . .

NODE CSPUMPC "CS' pump c"
elev=521.3 i

NODE CSPUMPD "CS pump 4"
elev=521.3

NODE PUMPA "RHR pump a"
elev=521.6

'VPUMPB "RHR pump b"
=521.6

NODE PUMPC "RHR pump c"
elev=521.6

NODE PUMPD "RHR pump 4"
elev=521.6

TEE T2 "Strainexr 204A"
nodel=T6, node2=1, node3=T36, elev=525.3
"standard convexrging"

L]

TEE T22 "Strainexr 204C*H .
nodel=T20, node2=23, node3=T33, elev=525.3
"standard diverging (lateral_to_xrun)"

TEE T26 "Strainer 204D"%
nodel=T33, node2=27, node3=T30, elev=525.3

"standard converging"
TEE T4AC "T36>PUMPC>PUMPA"

nodel=T36, node2=PUMPC, node3=PUMPA; elev=525.6
"standard diverging (run_to_lateral)™

[

002.NET: U3-95, RHR A/C-10K,B/D-11K, CS A/C-3125,B/D-4650,LIMITING
---------------------- TVA AUTHORIZED USE ONLY
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EZFLOW: Version 3 QA

site: unspecified

,WOOZ.NET: U3-95, RHR A/C-10K,B/D-11K, CS A/C-3125,B/D-4650,LIMITING

---------------------- TVA AUTHORIZED USE ONLY =--==c---mmmommmmmmmommmemo
NETWORK DETAIL

TEE T4BD "T30>PUMPD>PUMPB"
nodel=T30, node2=PUMPB, node3=PUMPD, elev=525.6
"standard diverging (run_to_lateral)"

TEE T6 "Strainex 204B"
nodel=T2, node2=5, node3=11l, elev=525.3
wstandard diverging (lateral_to_run)"

TEE TCSAC "T14>CSPUMPA>CSPUMPC"
nodel=T14, node2=CSPUMPA, node3=CSPUMPC, elev=525.3
"standard diverging (run_to_lateral)"

TEE TCSBD "T20>CSPUMPB>CSPUMPD"
nodel=T20, node2=CSPUMPD, node3=CSPUMPB, elev=521.3
nstandard diverging (run_to_lateral)"







Date:

07/19/97 (Sat)

EZFLOW: Vexrsion 3 QA
site: unspecified
002 .NET: U3-95, RHR A/C-10K,B/D-11K, CS A/C-3125,B/D-4650, LIMITING

inlet_node
1

23

27

5

T4AC
T4AC
T4BD
T4BD
TCSAC
TCSAC
TCSBD
TCSBD

exit_node
T2

T22

T26

T6.
PUMPA
PUMPC
PUMPB
PUMPD .-
CSPUMPA
CSPUMPC

‘CSPUMPB

CSPUMPD

Time: 0634

‘TVA AUTHORIZED USE ONLY

SUMMARY OF LINKS

mat dia
CcsS 30.0
cs 30.0
CcS 30.0
Ccs 30.0
CsS 24.0
Cs 24.0
cs 24.0
CsS 24.0
Ccs 16.0
CsS 16.0
CS 16.0
CcsS 16.0

sch red roughness

XS

XS
XS
XS

nhn

nnnnnn

def
def
def
def
def
def

def

def
def

def

def
def

default
default
default
default
default
default
default
default
default
default
default
default

gpm
15002
14055
14559
14224
10050
10050
11055
11055
3141
3141
4673
. 4673

<-Head Head-> deltaP:

536.6
536.6
536.6
536.6
' 524.3
522.6
»523.1
525.2
526.2
528.1
522.0
517.7

529.6
530.5
530.
530.
523.
522.
522,
524.
525.
527.
521-.
517.2

WwWowvuNUORFEFUVWO

-3.
-2.
-2.
-2.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.

0
7
S

NDWHERERANMDNDWI
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siie unspecified

002.NET: U3-95, RHR A/C-10K,B/D-11K, CS A/C-3125,B/D-4650,LIMITING
----------------------- TVA AUTHORIZED USE ONLY ---cecmmemmccm;cecemm—cm——men

SUMMARY OF NODES

node_name: Elev Head Pres Tmp dens status

1 - 528.4 6536.6 3.6 95 62.1 OK

23 528.4 536.6 3.6 95 62.1 OK

27 528.4 536.6 3.6 95 62.1 OK

5 528.4 536.6 3.6 95 62.1 OK

CSPUMPA 521.3 525.9 2.0 95 62.1 OK

CSPUMPB 5§21.3 521.3 0.0 95 62.1 OK

CSPUMPC 521.3 527.8 2.8 95 62.1 OK

CSPUMPD 521.3 517.2 -1.8 95 62.1 OK

PUMPA 521.6 523.5 0.8 95 62.1 OK ~
PUMPB 521.6 522.5 0.4 95 62.1 OK

PUMPC 521.6 522.1 0.2 95 62.1 OK

PUMPD 521.6 524.2 1.1 95 62.1 OK h
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EZFLOW: Version 3 QA

site: unspecified
002.NET: U3-95, RHR A/C-10K,B/D-11K, CS A/C-3125,B/D-4650,LIMITING
---------------------- TVA AUTHORIZED USE ONLY -----c-emmcmemcccmccme———a——-

SUMMARY OF CONTROL VALVES

inlet_node exit_node seg gpm type status

1 T2 1 15002 CHECK OPEN

23 T22 1 14055 CHECK OPEN

27 T26 1 14559 CHECK OPEN

5 T6 1l 14224 CHECK .OPEN . g
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EZFLOW: Version 3 QA
site: unspecified

1 002.NET: U3-95,

Tee_name
T2

T22

T26

T4AC
T4BD

T6

‘TCSAC

TCSBD

type
SCON
SDLR
SCON
SDRL
SDRL
SDLR
SDRL

SDRL.

gpml
7854

9258
4797
20101
22111
7854
6282
9347

Time:

gpm2
15002

14055
14559
10050
11055
14224

3141

4673

0634

SUMMARY OF TEES

gpm3
22856

4797
19355
10050
11055

6370

3141

4673

o
N ©
v Y
FQ

=3

VWNORAOWRY

530.
530.
523.
524.
530.
526.
518.

TVA AUTHORIZED USE ONLY

ey
0
]
Q
M

5209.
530.
530.
522.
523.
530.
526.
517.

NShwREoaounto

RHR A/C-10K,B/D-11K, CS A/C-3125,B/D-4650, LIMITING

Head3
.526.
530.
528.
524,
525.
530.
528.
522.
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EZFLOW: Version 3 QA
site: unspecified
002.NET: U3-95, RHR A/C-10K,B/D-11K, CS A/C-3125,B/D-4650,LIMITING
‘-‘ ---------------------- TVA AUTHORIZED USE ONLY =-cecococmmo o cmcmmccceccaem
LINK DETAIL
LINK l=====T2=== gpm=15002 1>2
Dnom=30, Dact=29, sch=XS, mat="carbon steel"
component_name----------=-=-=-----~ > <-=-K-> <--L~> <=-=-H-> <-dH~> <--P-> <-dP-> <T>
. inlet_node=1 ........... ..., 536.6 3.6 95
| Straight pipe, len=4 ............. 4.0 536.6 -0.0 3.5 -0.0 95
Check valve, flow=14700, dp=2.92 . 8.51 529.6 -7.0 0.5 -3.0 95
exit_node=T2 ........ e e et e e 529.6 0.0 1.9 1.3 95
LINK 23====T22==> gpm=14055 23>22
Dnom=30, Dact=29, sch=XS, mat=%"carbon .steel"
component_name=----==----=-=-=---- > <=--K-> <--L~> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet_ node=23 ............... .. .. 536.6 3.6 95
Straight pipe, len=4 ............. 4.0 536.6 -0.0 3.5 =-0.0 95
Check valve, flow=14700, dp=2.92 . 8.51 530.5 -6.2 0.9 -2.7 95
exit_node=T22 ..........c.c000e.n 530.5 0.0 2.2 1.3 95
LINK 27====T26==> gpm=14559 27>26
Dnom=30, Dact=29, sch=XS, mat="carbon steel" ]
component_name----------==-=====-- > <=-K-> <--L~> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet node=27 .......... 0000 536.6 3.6 95
ight pipe, len=4 ............. 4.0 536.6 -0.0 3.5 -0.0 95
’ valve, flow=14700, dp=2.92 . 8.51 530.0 -6.6 0.7 -2.8 95
e node=T26 .....ccvcetnrnnnsens 530.0 0.0 2.0 1.3 95
LINK 5=====T6===> gpm=14224 556
Dnom=30, Dact=29, sch=XS, mat="carbon steel"
component_name----------=~--=--=-- > <--K-> <~--L~> <--H-> <-dH-> <~-P-> <-dP-> <T>
inlet node=5 ........... .. 0. 536.6 3.6 95
Straight pipe, len=4 ............. 4.0 536.6 -0.0 3.5 -0.0 95
Check valve, flow=14700, dp=2.92 . 8.51 530.3 -6.3 0.8 -2.7 95
exit node=T6 ........civveuiennnn. 530.3 0.0 2.2 1.3 95
LINK T4AC==PUMPA> gpm=10050 RHR Pump A
Dnom=24, Dact=23.25, sch=S, mat="carbon steel"
component_name---------=------=---- > <--K-> <~-L~-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet_node=T4AC ........cocvuaeaas 524.3 -0.6 95
fixed flow=10000 ..........c0ceunn 524.3 0.0 -0.6 0.0 095
Gate valve isolation ............ . 12.8 524.2 -0.1 -0.6 -0.0 95
90°¢ short radius elbow ........... 35.0 524.0 -0.2 -0.7 -0.1 95
90° short radius elbow ........... 35.0 523.8 -0.2 -0.8 -0.1 95
90° short radius elbow ........... 35.0 523.6 -0.2 -0.8 -0.1 95
Straight pipe, len=19.625 ........ 19.6 523.5 -0.1 -0.9 -0.0 95
Decreaser, dia=23.24 ........c.ccu.. 0.00 523.5 -0.0 -0.9 -0.0 95
exit_ node=PUMPA ............c00... 523.5 -0.0 0.8 1.7 95
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‘sﬁ unspecified

002.NET: U3-95, RHR A/C-10K,B/D-11K, CS A/C-3125,B/D-4650, LIMITING
LINK T4AC==PUMPC> gpm=10050 RHR Pump C

e — - —————— TVA AUTHORIZED USE ONLY ~-ccccmmmmcdcce e e a e cccc e
Dnom=24, Dact=23.25, sch=S, mat="carbon steel"

LINK DETAIL

component_name-----------==-=---- > <--K-> <=-L-> <~-H-> <-dH-> <=--P-> <-dP-> <«<T>
inlet_node=T4AC .................. 522.6 -1.3 95
fixed flow=10000 .........c.ceucnn 522.6 0.0 -1.3 0.0 85
Gate valve isolation ............. 12.8 522.5 -0.1 -1.3 -0.0 95
90° short radius elbow ........... 35.0 522.3 -0.2 -1.4 -0.1 95
45° short radius elbow ........... 22.5 522.2 -0:1 -1.5 -0.1 95
Straight pipe, len=11.86 ......... 11.9 522.1 -0.1 -1.5 -0.0 95
exit node=PUMPC .........cc0eueunn 522.1 -0.0 0.2 1.7 95
LINK T4BD==PUMPB> gpm=11055 RHR Pump B

Dnom=24, Dact=23.25, sch=S, mat='"carbon steel" .
component_name----=---=--===-=-=c-- > <--K-> <--L-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet node=T4BD ........c.cc0uuuenn 523.1 -1.1 95
fixed _flow=11000 ................. 523.1 0.0 -1.1 0.0 95
Gate valve isolation ............. 12.8 523.0 -0.1 -1.1 -0.0 95
90° short radius elbow ........... 35.0 522.8- -0.2 -1.2 -0.1 95
45° short radius elbow ........... 22.5 522.6 -0.2 -1.3 -0.1 095
Straight pipe, len=11.875 ........ 11.9 522.5 -0.1 -1.3 -0.0 95
’_node=PUMPB .................. 522.5 -0.0 0.4 1.7 95
D T4BD==PUMPD> gpm=11055 RHR Pump D .
Dnom=24, Dact=23.25, sch=S, mat="carbon steel" )
component_name-------=--==-~==-==--- > <~=-K-> <--L-> <~-H-> <-dH-> <--P-> <-dP-> <T>
inlet_node=T4BD ..........0vcuuonn 525.2 -0.2 95
fixed flow=11000 ................. 525.2 0.0 -0.2 0.0 95
Gate valve isolation ............. 12.8 525.1 -0.1 -0.2 -0.0 95
90° short radius elbow ........... 35.0 524.9 -0.2 -0.3 -0.1 95
90° short radius elbow ........... 35.0 524.6 -0.2 -0.4 -0.1 95
90° short radius elbow ........... 35.0 524.4 -0.2 -0.5 -0.1 95
Straight pipe, len=22.42 ......... 22.4 524.2 -0.2 -0.6 -0.1 95
Decreaser, dia=23.24 ............. 0.00 524.2 -0.0 -0.6 -0.0 95
exit_node=PUMPD ...............cn. 524.2 -0.0 1.1 1.7 95

LINK TCSA>CSPUaba gpm=3140.7 CS pump A
Dnom=16, Dact=15.25, sch=S, mat="carbon steel"

component_name---=----==-==-~-==--= > <=-=-K-> ¢~-=-L-> <=-=-H-> <-dH-> <--P-> <-dP-> <T>
inlet_node=TCSAC .........cccc0.ues 526.2 0.4 95
fixed flow=3125 ..........cc0vuenn 526.2 0.0 0.4 0.0 95
Gate valve isolation ............. 8.5 526.1 -0.0 0.3 -0.0 295
90° long radius elbow ............ 16.8 526.0 -0.1 0.3 -0.0 95
90° long radius elbow ............ 16.8 525.9 -0.1 0.3 -0.0 95
Straight pipe, len=16.41 ......... 16.4 525.9 -0.1 0.2 -0.0 95
exit_node=CSPUMPA ................ 525.9 -0.0 2.0 1.7 95
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LINK TCSAC=CSPUM> gpm=3140.7 CS Pump C
Dnom=16, Dact=15.25, sch=S, mat="carbon steel"

LINK DETAIL

002.NET: U3-95, RHR A/C-10K,B/D-11K, CS A/C-3125,B/D-4650,LIMITING
---------------------- TVA AUTHORIZED USE ONLY =---s=eec-cmcmcmmcccccmcc—e -

component_name--------=--=-------~ > <--K-> <~-L-> <--H-> <-dH-> <=--P-> <-dP->
inlet_node=TCSAC ................. 528.1 1.2

fixed_flow=3125 .................. 528.1 0.0 1.2 0.0
Gate valve isolation ............. 8.5 528.0 . -0.0 1.2 -0.0
90° long radius elbow ............ 16.8 527.9 -0.1 1.1 -0.0
45° long radius elbow ............ 10.8 527.9 -0.1 1.1 -0.0
Straight pipe, len=10.57 ......... 10.6 527.8 -0.1 1.1 -0.0
exit_node=CSPUMPC ................ 527.8 -0.0 2.8 1.7

LINK TCSB>CSPUabc gpm=4673.4 TCSBD>CSPUMPB
Dnom=16, Dact=15.25, sch=S, mat="carbon steel®

component_name------------------- > <=--K-> <~-L-> <--H-> <-dH-> <--P~>
inlet node=TCSBD ...........cc0... 522.0 0.3
fixed_flow=4650 ................., 522.0 0.0 0.3
Gate valve isolation ............. 8.5 521.9 -0.1 0.2
90° long radius elbow ............ 16.8 521.7 -0.2 0.2
90° long radius elbow ............ 16.8 521.5 -0.2 0.1
Straight pipe, len=16.54 ......... 16.5 6521.3 -0.2 0.0
’_node=CSPUMPB ................ 521.3 -0.0 0.0
L TCSBD=CSPUM> gpm=4673.4 TCSBD>CSPUMPD

Dnom=16, Dact=15.25, sch=S, mat="carbon steel"
component_name---------==-===--=--- > <--K-> <~-L-> <--H-> <-dH-> <--P->
inlet_node=TCSBD .......ceveeeenns 517.7 -1.5
fixed flow=4650 .............c0... 517.7 0.0 -1.5
Gate valve isolation ............. 8.5 517.6 -0.1 -1.6
90° long radius elbow ............ 16.8 517.5 -0.2 -1.7
45° long radius elbow ............ 10.8 517.3 -0.1 -1.7
Straight pipe, len=10.56 ......... 10.6 517.2 -0.1 -1.8
exit node=CSPUMPD ............000 517.2 0.0 -1.8

<-dP->

]
o
HFRKHOO

<-dP->

0.0
-0.0
-0.1
-0.1
-0.1

0.0

<T>

95
95
95
95
95
95
95

<T>

95
95
95
95
95
95
95




A8 anarn -
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EZFLOW: Version 3 QA

site: unspecified
#01.NET: U3-140, RHR A/C-11K,B/D-10K, CS A/B/C/D-3125, LIMITING
------------- mme=====-~ TVA AUTHORIZED USE ONLY ------c-ccccmmacccccancca—a-

pipe material roughness dia.red.
CS carbon steel ..... 0.0001500 0.00000
CI cast iron ........ 0.0008500 0.00000
CO concrete ......... 0.0030000 0.00000
SS stainless steel .. 0.0000050 0.00000
CU CODPPEY . v vvvnnen 0..0000050 0.00000
FG fiberglass ....... 0.0005000 0.00000
PV PVC ...ttt i erenen 0.0004000 0.00000
CL cement-lined ..... 0.0020000 0.00000

standard=Steam&Condensate

system contains 58 parts: 29 links, 15 nodes, NO pumps, 14 Tees

reference_temperature=140 at node=1l .
barometric_pressure=14.7

*%k% WARNING **x%x
Links having 2zero or near zero flow (especially inactive
portions of the network and links having check valves) may
be mathematically indeterminate. The computed parameters
for such links must be considered with caution. All 1links .

V"less than 1 gpm flow are indicated with a "?".

SOLUTION SUMMARY ***
Solution Status = Converged.
Number of Iterations = 76
Largest Corrections in Last Iteration:
Flow -8.96e-002 gpm
‘Pressure -9.01e-006 psig
Tee Loss Coefficient 2.59e-005
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EZFLOW: Version 3 QA

siie: unspecified

#01.NET: U3-140, RHR A/C-11K,B/D-10K, CS A/B/C/D-3125, LIMITING
---------------------- TVA AUTHORIZED USE ONLY ~----cccccccccccccc e e e eam
LINK l=====T2===> "1>2"
inlet=1, exit=T2, dia=30, sch=XS, mat="carbon steel®
"Straight pipe", len=4
"Check valve", flow=14700, dp=2.92

NETWORK DETAIL

LINK 23====T22==> 1#23>22"%
inlet=23, exit=T22, dia=30, sch=XS, mat="carbon steel"
"Straight pipe', len=4
"Check valve", flow=14700, dp=2.92

LINK 27====T26==> "27>26"
inlet=27, exit=T26, dia=30, sch=XS, mat='"carbon steelt
"Straight pipe", len=4 X
“Check valve", flow=14700, dp=2.92

LINK S=====T6===> "5>6"
inlet=5, exit=T6, dia=30, sch=XS, mat="carbon steel®
"Straight pipe", len=4
"Check valve", f£low=14700, dp=2.92

' T4AC==PUMPA> "RHR Pump A"
t=T4AC, exit=PUMPA, dia=24, sch=S, wmat="carbon steel"

ed_flow=11000
"Gate valve" isolation
190" short radius elbow"
"90" short radius elbow"
"90® short radius elbow"
"Straight pipe", len=19.625
"Decreaser", dia=23.24

LINK T4AC==PUMPC> "RHR Pump C"
inlet=T4AC, exit=PUMPC, dia=24, sch=S8S, wmat=%"carbon steel"
fixed_£flow=11000
"Gate valve" isolation »
"90" short radius elbow"
145" short radius elbow"
"Straight pipe", len=11.86

LINK T4BD==PUMPB> "RHR Pump B"
inlet=T4BD, exit=PUMPB, dia=24, sch=S, mat="carbon steel"
fixed_£flow=10000
"Gate valve" isolation
"90" short radius elbow"
145" short radius elbow"
"Straight pipe", len=11.875
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EZFLOW: Vexrsion 3 QA

‘sﬁ unspecified

#01 .NET: U3-140, RHR A/C-11K,B/D-10K, CS A/B/C/D-312S, LIMITING
---------------------- TVA AUTHORIZED USE ONLY ~=wcccommmmmccmcccccecnne
LINK T4BD==PUMPD> "RHR Pump D"

inlet=T4BD, exit=PUMPD, dia=24, sch=S, mat="carbon steel!

fixed flow=10000

"Gate valve" isolation

"g90" short radius elbow"

"90" short radius elbow"

"90"~ short radius elbow"

"Straight pipe", len=22.42
"Decreasexr", dia=23.24

NETWORK DETAIL

LINK TCSA>CSPUaba "CS Pump C"
inlet=TCSAC, exit=CSPUMPC, dia=1l6, sch=8, mat="carbon steel®
fixed_flow=3125 .
"Gate valve" isolation
"90" long radius elbow"
45" long radius elbow”
"Straight pipe", len=10.57

LINK TCSAC=CSPUM> "CS pump A"
inlet=TCSAC, exit=CSPUMPA, dia=16, sch=S, mat="carbon steel"

ed flow=3125
e valve" isolation
~ long radius elbow"

"90" long radius elbow"
"Straight pipe”, len=16.41

LINK TCSB>CSPUabc "TCSBD>CSPUMPD*
inlet=TCSBD, exit=CSPUMPD, dia=16, sch=S, mat="carbon steel™"
fixed flow=3125.
"Gate valve" isolation
"90" long radius elbow"
"45" long radius elbow"
"Straight pipe", len=10.56

LINK TCSBD=CSPUM> "TCSBD>CSPUMPB"
inlet=TCSBD, exit=CSPUMPB, dia=16, sch=S, mat="carbon steel™
fixed flow=3125
"Gate valve'" isolation
"90" long radius elbow"
"90" long radius elbow"
"Straight pipe", len=16.54

NODE 1 "Strainer 204A"
elev=528.4, pres=3.55, temp=140

NODE 23 "Strainexr 204C"

6v=528.4, pres=3.55, temp=140
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EZFLOW: Version 3 QA ‘

site: unspecified

#01.NET: U3-140, RHR A/C-11K,B/D-10K, CS A/B/C/D-3125, LIMITING
---------------------- TVA AUTHORIZED USE ONLY ~--ccceccm e e e

NETWORK DETAIL

NODE 27 "Strainexr 204D"
elev=528.4, pres=3.55, temp=140

NODE 5 "Strainer 204B"
elev=528.4, pres=3.55, temp=140

NODE CSPUMPA "CS pump .a"
elev=521.3

NODE CSPUMPB "CS pump b"
elev=521.3:

NODE CSPUMPC "CS pump c" .
elev=521.3

NODE CSPUMPD "CS pump 4"
elev=521.3

NODE PUMPA "RHR pump a"
elev=521.6

l.’PUMPB "RHR pump b
=521.6

NODE PUMPC "RHR pump c"
elev=521.6

NODE PUMPD "RHR pump 4"
elev=521.6

TEE T2 "Strainer 204A"
nodel=T6, node2=1, node3=T36, elev=525.3

"standard convexrging"

TEE T22 "“"Strainer 204C"
nodel=T20, node2=23, node3=T33, elev=525.3

"standard diverging (lateral_to_run)"

TEE T26 "Strainer 204D"
nodel=T33, node2=27, node3=T30, elev=525.3

"standard converging"
TEE T4AC “T36>PUMPC>PUMPA"

nodel=T36£ node2=PUMPC, node3=PUMPA, elev=525.6
"standard diverging (run_to_lateral)™
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EZFLOW: Version 3 QA

site: unspecified
#01.NET: U3-140, RHR A/C-11K,B/D-10K, CS A/B/C/D-3125, LIMITING
---------------------- TVA AUTHORIZED USE ONLY ~-----cmemmmccccccrmccmm e m

NETWORK DETAIL

‘TEE T4BD "T30>PUMPD>PUMPB"
nodel=T30, node2=PUMPB, node3=PUMPD, elev=525.6
tstandard diverging (run_to_lateral)"

TEE T6 "Strainer 204B"
nodel=T2, node2=5, node3=11l, elev=525.3
"standard diverging (lateral_to_run)"

TEE. TCSAC "T14>CSPUMPA>CSPUMPCH
nodel=T14, node2=CSPUMPA, node3=CSPUMPC, elev=525.3
"standard diverging (run_to_lateral)"

TEE TCSBD "T20>CSPUMPB>CSPUMPD" .
nodel=T20, node2=CSPUMPD, node3=CSPUMPB, elev=521.3
nstandard diverging (run_to_lateral)®







7 Date: 07/19/97 (Sat) Time: 0640 6 ’
. EZFLOW: Version 3 QA

site: unspecified
#01.NET: U3-140, RHR A/C-11K,B/D-10K, CS A/B/C/D-3125, LIMITING
e L P L L LT TVA AUTHORIZED USE ONLY --wecmmcmmmcccccnmmcccncan——

SUMMARY OF LINKS

inlet_node exit_node mat dia sch red roughness gpm <-Head Head-> deltaP
1 T2 CS 30.0 XS def default 14453 536.7 530.2 -2.8
23 T22 ¢S 30.0 XS def default 13449 536.7 531.1 -2.4
27 T26 CS 30.0 XS def default 13983 536.7 530.6 -2.6
5 T6 . CS 30.0 XS def default 13499 A 536.7 531.0 ~-2.4
T4AC PUMPA CS 24.0 S def default 11178 524.3 523.3 -0.4
T4AC PUMPC CS 24.0 S def default 11178 522.1 '521.5 -0.2
T4BD PUMPB CsS 24.0 S def default 10162 '524.6 524.1 -0.2
T4BD PUMPD CS 24.0 S def default 10162 526.4 525.6 -0.3
TCSAC CSPUMPC Cs 16.0 S def default 3176 527.3 527.1 -0.1
TCSAC CSPUMPA CS 16.0 S def default 3176 525.3 525.0 -0.1
TCSBD CSPUMPD cs 16.0 S def default 3176 525.6 525.4 -0.1
TCSBD CSPUMPB Cs 16.0 S def default , 3176 527.6 527.3 -0.1
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EZFLOW: Version 3 QA
site: unspecified

Time:

0640

#01.NET: U3-140, RHR A/C-11K,B/D-10K, CS A/B/C/D-3125, LIMITING

node_name
1

23

27

5
CSPUMPA
CSPUMPB
CSPUMPC
CSPUMPD
PUMPA
PUMPB
PUMPC
PUMPD

SUMMARY OF NODES

AR WWWWA D DD

Head

536.7
536.7
536.7
536.7
525.0
527.3
527.1
525.4
523.3
524.1
521.5
525.6

Pres Tmp

HORORFRMNMRERWWWW

NOKINUIUTG G GGG

140
140
140
140
140
140
140
140
140
140
140
140

[ S

TVA AUTHORIZED

USE ONLY =-ce-memecccccncccce e e nen

status
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
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_side: unspecified
#01.NET: U3-140, RHR A/C-11K,B/D-10K, CS A/B/C/D-3125, LIMITING
----------------------- TVA AUTHORIZED USE ONLY =---c-mccmc e ceccccmcmee e

- SUMMARY OF CONTROL VALVES

inlet_node exit_node seg gpm type status
1 T2 1 14453 CHECK OPEN
23 T22 1 13449 CHECK OPEN
27 T26 1 13983 CHECK OPEN
5 T6 1 13499 CHECK OPEN
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s : unspecified
' #01.NET: U3-140, RHR A/C-11K,B/D-10K, CS A/B/C/D-3125, LIMITING

Tee_name
T2

T22

T26

T4AC
T4BD

Té

TCSAC
TCSBD

type
SCON
SDLR
SCON
SDRL
SDRL

SDLR

SDRL
SDRL

gpml
8919
8123
5326
22357
20324
8919
6351
6351

Time:

gpm2
14453

13449
13983
11178

10162

13499
3176
3176

SUMMARY OF TEES

-

0640

gpm3
23372

5326
19309
11178
10162

4580

3176

3176

Headl
530.
530.
830.
523.
525.
530.
525.
526.

HWO~JOGOWOWU

TVA AUTHORIZED USE ONLY

Head?2
530.2
531.1
530.6
522.1
524 .6
531.0
525.3
525.6

Head3
527.4
531.0
528.7
524 .3
526.4
531.0

527.3 "
'527.6

»

NOBR WAKBY
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sita: unspecified

U

LINK DETAIL

LINK l=====T2===> gpm=14453 1>2

Dnom=30, Dact=29, sch=XS, mat="carbon steel"
component name--~«-=~-==-e-cc-acw-- > <=-K~-> <-~L->
inlet_node=1 ............ .00 -

Straight pipe, len=4 ............. 4.0

Check valve, £flow=14700, dp=2.92 . 8.51
exit_ node=T2 ........cocitiinvnnnn

LINK 23====T22==> gpm~l3449 23>22
Dnom=30, Dact=29, sch=XS, mat="carbon steel"

component _name--~-=-=-==-===-==--- > <-=-K-> <=--L->
inlet_ node=23 ............ ...

Straight pipe, len=4 ............. 4.0
Check valve, flow=14700, dp=2.92 . 8.51

exit_node=T22 ........c.citenennnn

LINK 27====T26==> gpm=13983 27526
Dnom=30, Dact=29, sch=XS, mat="carbon steel"

component_name---~--=---=-=------- > <=-K-> <--L->
inlet node=27 ........ciieieoinnnn

S ight pipe, len=4 ............. 4.0
C’ valve, flow=14700, dp=2.92 . 8.51

eX®¥ node=T26 ........... crrreeen .

LINK S5=====T6é===> gpm=13499 556

Dnom=30, Dact=29, sch=XS, mat="carbon steel"
component_name------~---=-==----~--= > <--K-> <--L->
inlet node=5 ...........c00cteenns

Straight pipe, len=4 ............. 4.0
Check valve, flow=14700, dp=2.92 . 8.51

exit_ node=T6 ........civiueannns

LINK T4AC==PUMPA> gpm=11178 RHR Pump A
Dnom=24, Dact=23.25, sch=S, mat='"carbon steel"
component name---~--===--=---=-=-=-- > <-=K-> <~-L->
inlet_node=T4AC ........cocevvennn

fixed flow=11000 ............c.o0...

Gate valve isolation ............. 12.8
90° short radius elbow ........... 35.0
90° short radius elbow ........... 35.0
90° short radius elbow ........... 35.0
Straight pipe, len=19.625 ........ 19.6
Decreaser, dia=23.24 .....ccvcee.. 0.00

exit_node=PUMPA ...........cc.vvn..

<--H->
536.7
536.7
530.2
530.2

<--H->
536.7
536.7
531.1
531.1

<-~H->
536.7
536.7
530.6
530.6

<=-H->
536.7
536.7
531.0
531.0

<-~H->
524.3
524.3
524.2
523.9
523.7

523.4.

523.3
523.3
523.3

<-dH->

-0.0
-6.5
-0.0

<-dH->

-0.0
-5.6
-0.0

<-dH->

-0.0
-6.1
-0.0

<-dH->

-0.0
-5.7
-0.0

<-dH->

0.0
-0.1
-0.2
-0.2
-0.2
-0.1
-0.0

0.0

<-—

<——

<—-

NoOoOwwr
Wwoouta v

<--

<--P-
-0.
-0.
-0.
-0.
-0.
-0.
~1.
1.
0.

Mo wwig
Houla v

N WWY

RV

N WWwy
BT YV

01.NET: U3-140, RHR A/C-11K,B/D-10K, CS A/B/C/D-3125, LIMITING
~W-----~--memmm oo TVA AUTHORIZED USE ONLY

>

6
6
6
7
8
9
0
0
7

<~-dP->

-0.0
-2.8
1.3

<~-3P~->

<-dP-~>

-0.0
-2.6
1.3

<~-dP->

-0.0
-2.4
1.3

<~-dP->

0.0
-0.0
-0.1
-0.1
-0.1
-0.1
-0.0

1.7

<T>
140
140
140
140

<T>
140

. 140

140
140

<T>
140
140
140
140

<T>
140
140
140
140

<T>
140
140
140
140
140
140
140
140
140
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EZFLOW: Version 3 QA
site: unspecified

0#01.NET: U3-140, RHR A/C-11K,B/D-10K, CS A/B/C/D-3125, LIMITING
----------------------- TVA AUTHORIZED USE ONLY ~wececccccccccccnmmmncana——-

LINK DETAIL

LINK T4AC==PUMPC> gpm=11178 RHR Pump C
Dnom=24, Dact=23.25, sch=S, mat="carbon steel"

component_name-----====----------= > <--K-> <=-L-> <--H-> <-dH->
inlet_node=T4AC .......ccveuennnn 522.1
fixed flow=11000 ...........c0onnn 522.1 0.0
Gate valve isolation ............. 12.8 522.0 -0.1
90° short radius elbow ........... 35.0 6521.8 -0.2
45° short radius elbow ........... 22.5 521.6 -0:.2
Straight pipe, len=11.86 ......... 11.9 521.5 -0.1
exit_node=PUMPC .........ccuvevnne 521.5 0.0
LINK T4BD==PUMPB> gpm=10162 RHR Pump B
Dnom=24, Dact=23.25, sch=S, mat="carbon steel™ ,
component_name----=-==--==-=-==-==-- > <--K~> <--L-> <--H-> <-dH->
inlet_node=T4BD .......cc0vetunnnn 524.6
fixed flow=10000 ................. 524.6 0.0
Gate valve isolation ............. 12.8 524.5 -0.1
90° short radius elbow ........... 35.0 524.3 -0.2
45° short radius elbow ........... 22.5 524.2 -0.1
Straight pipe, len=11.875 ........ 11.9 524.1 -0.1
"_node:PUMPB .................. 524.1 0.0
T4BD==PUMPD> gpm=10162 RHR Pump D
Dnom=24, Dact=23.25, sch=S, mat="carbon steel"
component _name-----====--===--===---= > <--K-> <--L-> <--H-> <-dH->
inlet_node=T4BD ........co00nnnnnn 526.4
fixed flow=10000 ..........cc0cnen 526.4 0.0
Gate valve isolation ............. 12.8 526.3 -0.1
90° short radius elbow ........... 35.0 '526.1 -0.2
90° short radius elbow ........... 35.0 525.9 -0.2
90° short radius elbow ........... 35.0 525.7 -0.2
Straight pipe, len=22.42 ......... 22.4 525.6 -0.1
Decreaser, dia=23.24 .......c00e.s 0.00 525.6 -0.0
exit_ node=PUMPD ..........c.oovnnnn 525.6 0.0
LINK TCSA>CSPUaba gpm=3175.7 CS Pump C
Dnom=16, Dact=15.25, sch=S, mat="carbon steel"
component_name--------=--=----=-== > <==-K-> <--L-> <--H-> <-dH->
inlet_node=TCSAC .......ovovevecee 527.3
fixed flow=3125 .......00ceeneenn 527.3 0.0
Gate valve isolation ............. 8.5 527.3 -0.0
90° long radius elbow ............ 16.8 527.2 -0.1
45° long radius elbow ............ 10.8 527.1 -0.1
Straight pipe, len=10.57 ......... 10.6 527.1 -0.1
exit_node=CSPUMPC ................ 527.1 0.0

<=-=-P-> <-dP->

-1.
-1.
-1.
-1.
-1.
-1.
-0.

5
5
5
6
7
7
0

0.0
-0.0
-0.1
-0.1
-0.0

1.7

<==P-> <-dP->

-0.
-0.
-0.
-0.
-0.
-0.

1.

4
4
5
6
6
6
1

0.0
-0.0
-0.1
-0.1
-0.0

1.7

<=-=P-5> <-dP->

HOOOOOOCOO

NOoOoOoORRMWWW

0.0
-0.0
-0.1
-0.1
-0.1
-0.1
-0.0

1.7

<==P-> <-dP->

NOOOOOO

N300 0w

<T>
140
140
140
140
140
140
140

<T>
140
140
140
140
140
140
140

<T>
140
140
140
140
140
140
140
140
140

<T>
140
140
140
140
140
140
140
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0#01.NET: U3-140, RHR A/C-11K,B/D-10K, CS A/B/C/D-3125, LIMITING

----------------------- TVA AUTHORIZED USE -ONLY

LINK TCSAC=CSPUM> gpm=3175.7

CS pump A

LINK DETAIL

Dnom=16, Dact=15.25, sch=S, mat="carbon steel"

component _name------s=====-=------- > <--K-> <--L~> <--H-> <-dH-> <--P-> <-dP->
inlet_node=TCSAC .......oucerurecs 525.3 0.0
fixed_flow=3125 ...........eovnnn 525.3 0.0 0.0 0.0
Gate valve isolation ............. 8.5 525.3 -0.0 0.0 -0.0
90° long radius elbow ............ 16.8 525.2 -0.1 -0.0 -0.0
90° long radius elbow ............ 16.8 525.1 -0.1 , -0.1 -0.0
Straight pipe, len=16.41 ......... 16.4 525.0 -0.1 -0.1 -0.0
exit_node=CSPUMPA .........cc0o0.. 525.0 0.0 1.6 1.7
LINK TCSB>CSPUabc gpm=3175.7 TCSBD>CSPUMPD
Dnom=16, Dact=15.25, sch=S, mat="carbon steel" .
component_name--------========--=-= > <--K-> <--L-> <--H-> <~-dH-> <--P-> <-dP->
inlet_node=TCSBD ......coeeeeseens " 525.6 1.8
fixed flow=3125 ...........cc0e0n 525.6 0.0 1.8 0.0
Gate valve isolation ............. 8.5 6525.6 -0.0 1.8 -0.0
90° long radius elbow ............ 16.8 525.5 -0.1 1.8 -0.0
45° long radius elbow ............ 10.8 525.4 -0.1 1.8 -0.0
Straight pipe, len=10.56 ......... 10.6 525.4 -0.1 1.7 -0.0
T‘_node=CSPUMPD ................ 525.4 -0.0 1.7 0.0
TCSBD=CSPUM> gpm=3175.7 TCSBD>CSPUMPB
Dnom=16, Dact=15.25, sch=S, mat="carbon steel"
component_name-------s==---==-=--= > <--L-> <--H-> <-dH-> <--P-> <-dP->
inlet_ node=TCSBD ........cotcveuenn 527.6 2.7
fixed flow=3125 .......c..cveennn 527.6 0.0 2.7 0.0
Gate valve isolation ......... e 8.5 527.5 -0.0 2.7 -0.0
90° long radius elbow ............ 16.8 ©527.4 -0.1 2.6 -0.0
90° long radius elbow ............ 16.8 527.4 -0.1 2.6 -0.0
Straight pipe, len=16.54 ......... 16.5 ©527.3 -0.1 2.5 -0.0
527.3 0.0 2.5 0.0

exit node=CSPUMPB ...........o00..

<T>
140
140
140
140
140
140
140

<T>
140
140
140
140
140
140
140

<T>
140
140
140
140
140
140
140
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EZFLOW: Version 3 QA

site: unspecified

#02 .NET: U3-140, RHR A/C-10K,B/D-11K, CS A/B/C/D-3125, LIMITING

---------------------- TVA AUTHORIZED USE ONLY =--cccmccmmmcmmmcmccccmcmmo o

pipe material roughness dia.red.
CS carbon steel ..... 0.0001500 0.00000
CI cast iron ........ 0.0008500 0.00000
CO concrete ......... 0.0030000 0.00000
SS stainless steel .. 0.0000050 0.00000
CU COPPETr ...ecveoenss - 0.0000050 0.00000
FG fiberglass ...... ;. 0.0005000 0.00000
PV PVC ..., 0.0004000 0.00000
CL cement-lined ..... 0.0020000 0.00000

standard=Steam&Condensate

system contains 58 parts: 29 links, 15 nodes, NO pumps, 14 Tees

reference_temperature=140 at node=1l .
barometric_pressure=14.7

k%% WARNING ***
Links having zexro or near zero flow (especially inactive
portions of the network and links having check wvalves) may
be mathematically indeterminate. The computed parameters
for such links must be considered with caution. All 1links

v‘less than 1 gpm flow are indicated with a "?".

OLUTION SUMMARY ***
Solution Status = Converged.
Number of Iterations = 69
Largest Corrections in Last Iteration:
Flow -8.62e-002 gpm
Pressure -8.79e-006 psig
Tee Loss Coefficient 2.50e-005
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EZFLOW: Version 3 QA

site: unspecified

#02.NET: U3-140, RHR A/C-10K,B/D-11K, CS A/B/C/D-3125, LIMITING
---------------------- TVA AUTHORIZED USE ONLY -=--socc e cccmccemcccemee

NETWORK DETAIL

LINK l=====T2===> "1>2"
inlet=1, exit=T2, dia=30, sch=XS, mat="carbon steel®
"Straight pipe", len=4
tCheck valve'", flow=14700, dp=2.92

LINK 23====T22==> 123>22"
inlet=23, exit=T22, dia=30, sch=XS, mat="carbon steel"
"Straight pipe", len=4
"Check valve", flow=14700, dp=2.92

LINK 27====T26==> "27>26" ,
inlet=27, exit=T26, dia=30, sch=XS, mat="carbon steel"
"Straight pipe", len=4 ,

"Check valve', £low=14700, dp=2.92

LINK S=====T6===> "5>6"
inlet=5, exit=T6, dia=30, sch=XS, wmat="carbon steel"
"Straight pipe", len=4
"Check valve', f£low=14700, dp=2.92

L T4AC==PUMPA> "RHR Pump A"
t=T4AC, exit=PUMPA, dia=24, sch=S, mat="carbon steel"
e

d flow=10000
"Gate valve" isolation
190" short radius elbow!
"90" short radius elbow"
190" short radius elbow"
"Straight pipe", len=19.625
"Decreaser'", dia=23.24

LINK T4AC==PUMPC> "RHR Pump C"
inlet=T4AC, exit=PUMPC, dia=24, sch=S, mat="carbon steel®
fixed_flow=10000
"Gate valve" isolation
"90" short radius elbow"
145" short radius elbow"
"Straight pipe", len=11.86

LINK T4BD==PUMPB> "RHR Pump B"

inlet=T4BD, exit=PUMPB, dia=24, sch=S, mat="carbon steel"
fixed_£low=11000

"Gate valve" isolation

¥90" short radius elbow"

145~ short radius elbow"

"Straight pipe", len=11.875




W
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EZFLOW: Vexsion 3 QA

site: unspecified

@#OZ.NET: U3-140, RHR A/C-10K,B/D-11K, CS A/B/C/D-3125, LIMITING

WY ------ccmmmcrnccnnaa TVA AUTHORIZED USE ONLY =~----ccocmmcmccccccccaccaa-

NETWORK DETAIL

LINK T4BD==PUMPD> "RHR Pump D"
inlet=T4BD, exit=PUMPD, dia=24, sch=S, mat="carbon steel"
fixed_£low=11000
"Gate valve" isolation
"90”" short radius elbow"
"$0" short radius elbow"
"90" short radius elbow"
"Straight pipe", len=22.42
"Decreasexr", dia=23.24

LINK TCSA>CSPUaba "CS pump A"

inlet=TCSAC, exit=CSPUMPA, dia=16, sch=S, mat="carbon steel"
fixed_flow=3125 ,

"Gate valve'" isolation

"90" long radius elbow"

"90" long radius elbow"

"Straight pipe", len=16.41

LINK TCSAC=CSPUM> "CS Pump C"
inlet=TCSAC, exit=CSPUMPC, dia=16, sch=S, mat="carbon steel"

ed_flow=3125
e valve" isolation
~ long radius elbow"

"45% long radius elbow"
"Straight pipe", len=10.57

LINK TCSB>CSPUabc "TCSBD>CSPUMPB"
inlet=TCSBD, exit=CSPUMPB, dia=16, sch=S, mat="carbon steel"
fixed_flow=3125
"Gate valve" isolation
"90" long radius elbow"
"90”" long radius elbow"
“Straight pipe", len=16.54

LINK TCSBD=CSPUM> "TCSBD>CSPUMPD"
inlet=TCSBD, exit=CSPUMPD, dia=16, sch=S, mat="carbon steel"
fixed flow=3125
"Gate valve" isolation
"90" long radius elbow"
145" long radius elbow"
"Straight pipe", len=10.56

NODE 1 "Strainer 204A"
elev=528.4, pres=3.55, temp=140

NODE 23 "Strainer 204C"

‘ev=528 .4, pres=3.55, temp=140
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NETWORK DETAIL

NODE 27 "Strainexr 204D"
elev=528.4, pres=3.55, témp=140

NODE 5 "Strainexr 204B"
elev=528.4, pres=3.55, temp=140

NODE CSPUMPA "CS pump a"
elev=521.3

NODE CSPUMPB "CS pump b"
elev=521.3

NODE CSPUMPC "CS pump c"
elev=521.3

NODE CSPUMPD "CS pump 4"
elev=521.3

NODE PUMPA "RHR pump a*
elev=521.6

PUMPB "RHR pump b*"
ev=521.6

NODE PUMPC "RHR pump c"
elev=521.6

NODE PUMPD "RHR' pump an
elev=521.6

TEE T2 "Strainexr 204A"
nodel=T6, node2=1, nocde3=T36, elev=525.3
"standard converging"

TEE T22 "Strainexr 204C"
nodel=T20, node2=23, node3=T33, elev=525.3
"standard diverging (lateral_to run)"

TEE T26 "Strainexr 204D"
nodel=T33, node2=27, node3=T30, elev=525.3

"standard converging” R
TEE T4AC "T36>PUMPC>PUMPA"

nodel=T36, node2=PUMPC, node3=PUMPA, elev=525.6
"standard diverging (run_to_lateral)*"
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site: unspecified
#02 .NET: U3-140, RHR A/C-10K,B/D-11K, CS A/B/C/D-3125, LIMITING
---------------------- TVA AUTHORIZED USE ONLY ~----c--m-mcmcmccc—mao——a——-

NETWORK DETAIL

TEE T4BD "“T30>PUMPD>PUMPB"
nodel=T30, node2=PUMPB, node3=PUMPD, elev=525.6

"standard diverging (run_to_lateral)"

TEE T6 "Strainer 204B"
nodel=T2, node2=5, node3=11l, elev=525.3
nstandard diverging (lateral_to_run)"

TEE TCSAC "T14>CSPUMPA>CSPUMPCH
nodel=T14, node2=CSPUMPA, node3=CSPUMPC, elev=525.3

nstandard diverging (run_to_lateral)"

TEE TCSBD "T20>CSPUMPB>CSPUMPD" R
nodel=T20, node2=CSPUMPD, node3=CSPUMPB, elev=521.3

ngtandard diverging (run_to_lateral)"







Date: 07/19/97 (Sat) Time: 0652 6
EZFLOW: Version 3 QA

s : unspecified
: #02 .NET: U3-140, RHR A/C-10K,B/D-11K, CS A/B/C/D-3125, LIMITING
B —— TVA. AUTHORIZED USE ONLY ==m---cocmomcommommaoeaoo

SUMMARY OF LINKS

inlet_node exit_node mat dia sch red roughness gpm <-Head Head-> deltaP
1 T2 CS 30.0 XS def default 14444 536.7 530.2 -2.8
23 T22 CS 30.0 Xs def  default 13452 536.7 531.1 -2.4
27 T26 CS 30.0 Xs def default 13991 536.7 530.6 -2.6
5 T6 CS 30.0 XS def default 13497 536.7 531.0 -2.4
T4AC PUMPA . Cs 24.0 S def default 10162 524.8 524.0 -0.3
T4AC PUMPC Cs 24.0 S def default 10162 523.0 522.6 -0.2
T4BD PUMPB Cs 24.0 S def default 11178 °'523.6 523.0 -0.2
T4BD PUMPD Cs 24.0 & def default 11178 '525.7 524.8 -0.4
TCSAC CSPUMPA Cs 16.0 S def default 3176 525.3 525.0 -0.1
“TCSAC CSPUMPC Cs 16.0 s def default 3176 527.3 527.1 -0.1
TCSBD CSPUMPB Cs 16.0 S def default 3176 527.6 527.3 -0.1
TCSBD CSPUMPD Cs 16.0 S def default , 3176 525.6 525.4 -0.1







Date: 07/19/97 (Sat) Time: 0652 7
EZFLOW: Version 3 QA

site: unspecified
‘ #02 .NET: U3-140, RHR A/C-10K,B/D-11K, CS A/B/C/D-3125, LIMITING
N TVA AUTHORIZED USE ONLY -----=c-eeeccaemmmemacccaaaan

SUMMARY OF NODES

node_name Elev Head Pres Tmp dens status

1 528.4 536.7 3.6 140 61.4 OK

23 528.4 536.7 3.6 140 61.4 OK

27 528.4 536.7 3.6 140 61.4 OK

5 528.4 536.7 3.6 140 61.4 OK

CSPUMPA 521.3 525.0 1.6 140 61.4 OK

CSPUMPB 521.3 527.3 2.5 140 61.4 OK

CSPUMPC 521.3 527.1 2.5 140 61.4 OK N
CSPUMPD 521.3 525.4 1.7 140 61.4 OK ’
PUMPA 521.6 524.0 1.0 140 6.4 OK

PUMPB 521.6 523.0 0.6 140 61.4 OK

PUMPC 521.6 522.6 0.4 140 61.4 OK

PUMPD 521.6 524.8 1.4 140 61.4 OK .
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EZFLOW: Version 3 QA

s : unspecified
#02.NET: U3-140, RHR A/C-10K,B/D-11K, CS A/B/C/D-3125, LIMITING

gt TVA AUTHORIZED USE ONLY ~------mcmcmmcccmcmmeea- ——

SUMMARY OF CONTROL VALVES

inlet_node exit_node seg gpm type status
1 T2 1l 14444 CHECK OPEN
23 T22 1 13452 CHECK OPEN
27 T26 1 13991 .CHECK OPEN
5 T6 1l 13497 CHECK OPEN







Date: 07/19/97 (Sat) Time: 0652 S
EZFLOW Version- 3 QA

unspecified

si :
. #02.NET: U3-140, RHR A/C-10K,B/D-11K, CS A/B/C/D-3125, LIMITING
---------- - ——————m e mm TVA AUTHORIZED: USE ONLY ===c=--cacececcccccccccmcenn-

SUMMARY OF TEES

Tee_name type gptal gpm2 gpm3 Headl Head2 Head3 Presl Pres2 Pres3
T2 SCON 8872 14444 23315 530.5 530.2 ©527.4 2.2 2.1 0.9
T22 SDLR 8078 13452 5375 530.8 531.1 531.0 2.3 2.5 2.4
T26 SCON 5375 13991 19366 530.9 530.6 528.7 2.4 2.3 1.4
T4AC SDRL 20324 10162 10162 524.3 523.0 524.8 £ -0.6 -1.1 -0.3
T4BD SDRL, 22357 11178 11178 525.1 6523.6 525.7 -0.2 -0.9 0.1
T6 SDLR 8872 13497 4625 530.7 531.0 531.0 2.3 2.4 2.4
TCSAC SDRL 6351 3176 3176 525.9 525.3 527.3 0.2 0.0 0.9
TCSBD SDRL 6351 3176 3176 526.1 525.6 527.6 2.1 1.8 2.7

”
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LINK DETAIL

LINK l=====T2===> gpm=14444 1>2

Dnom=30, Dact=29, sch=XS, mat='"carbon steel®
component_name------ e > <--K-> <--L->
inlet_ node=1 ............0c0tnu.nn

Straight pipe, len=4 ............. 4.0
Check valve, £flow=14700, dp=2.92 . 8.51

exit node=T2 ........c.tevuecunnn.

LINK 23====T22==> gpm=13452 23>22

Dnom=30, Dact=29, sch=XS, mat="carbon steel"
component_name-------==~--=--==«-= > <=--K-> <-~-L->
inlet_node=23 .........c.citenennnn

Straight pipe, len=4 ............. 4.0
Check valve, flow=14700, dp=2.92 . 8.51

exit node=T22 ..........cc00uunnn

LINK 27====T26==> gpm=13991 27>26
Dnom=30, Dact=29, sch=XS, mat="carbon steel"

component_namg--------=---=-c-=c- > <=-=-K-> <=-L~>
inlet_node=27 ............c0iia.n

ight pipe, len=4 ............. 4.0
’( valve, flow=14700, dp=2.92 . 8.51
eX®C _node=T26 ............ e
LINK S=====T6===> gpm=13497 556
Dnom=30, Dact=29, sch=XS, mat="carbon steel"
component_name--------s=--==--=-- > <-=-K-> <--L~>
inlet node=5 .......... ... 0.
Straight pipe, len=4 ............. 4.0
Check valve, £flow=14700, dp=2.92 . 8.51
exit node=T6 .......covevieeeennnn

LINK T4AC==PUMPA> gpm=10162 RHR Pump A
Dnom=24, Dact=23.25, sch=S, mat="carbon steel"

component_name-----==--==-=--=-==--=-- > <--K-> <--L~>
inlet node=T4AC ...:..vevvrnnnnnns

fixed flow=10000 .................

Gate valve isolation ............. 12.8
90° short radius elbow ........... 35.0
90° short radius elbow ........... 35.0
90° short radius elbow ........... 35.0
Straight pipe, len=19.625 ........ 19.6
Decreaser, dia=23.24 ......ciceues 0.00

exit_node=PUMPA ..........cocveune

<=-=-H->
536.7
536.7
530.2
530.2

<=-=-H->
536.7
536.7
531.1
531.1

<=-=-H->
536.7
536.7
530.6
530.6

<=-=-H->
536.7
536.7
531.0
531.0

<=-~H->
524.8
524.8
524.7
524.5
524.3
524.1
524.0
524.0
524.0

<-dH->
-0.0

~6.5
0.0

<-dH~->

-0.0

-5.6

-0.0

<-dH->

-0.0
-6.1
-0.0

<-dH->

-0.0
-5.7
-0.0

<-dH->

0.0
-0.1
-0.2
-0.2
-0.2
-0.1
-0.0

0.0

s : unspecified
#02.NET: U3-140, RHR A/C-10K,B/D-11K, CS A/B/C/D-3125, LIMITING
PP ------mmmmmmmmmm e m TVA AUTHORIZED USE ONLY

3
3
4
-0.5
-0.5
-0.6
-0.7
-0.7
1.0

<-dP->

-0.0
-2.8
1.3

<-dP->

-0.0
-2.4
1.3

<-dP->

-0.0
-2.6
1.3

<-dP->

-0.0
-2.4
1.3

<T>
140
140
140
140

<T>
140
140
140
140

<T>
140
140
140
140

<T>
140
140
140
140

<T>
140
140
140
140
140
140
140
140
140
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EZFLOW: Version 3 QA
unspecified

11

LINK DETAIL

LINK T4AC==PUMPC> gpm=10162 RHR Pump C
Dnom=24, Dact=23.25, sch=S, mat="carbon steel"

component name-----------=----~--- > <==K-> <--L->

inlet_node=T4AC ..................
fixed flow=10000 ...........cc.....
Gate valve isolation .......cvee..
90° short radius elbow ...........
"45° short radius elbow ...........
Straight pipe, len=11.86 .........
exit_node=PUMPC .............c00..

LINK T4BD==PUMPB> gpm=11178 RHR Pump B
Dnom=24, Dact=23,25, sch=S, mat="carbon steel"

component nName-=----=-==-=—==--=~-- > <~=K-> <~-L->

inlet_node=T4BD ............. P
fixed flow=11000 ..........c.0vu.n.
Gate valve isolation .............
90° short radius elbow ...........
45° short radius elbow ...........
Straight pipe, len=11.875 ........

Qnode:PUMPB ..................
L T4BD==PUMPD> gpm=11178 RHR Pump D

Dnom=24, Dact=23.25, sch=S, mat="carbon steel®

component name------=---~=--------- >

inlet_node=T4BD ......c00nueeeonnn
fixed_flow=11000 .................
Gate valve isolation .............
90° short radius elbow ...........
90° ghort radius elbow ...........
90° short radius elbow ...........
Straight pipe, len=22.42 .........
Decreaser, dia=23.24 ......cvenuee.
exit node=PUMPD .........ce0eeue..

<~=-K=->

LINK TCSA>CSPUaba gpm=3175.7 CS pump A
Dnom=16, Dact=15.25, sch=S, mat="carbon steel®

component_name------=--==--=-=-=~-«- >
inlet_node=TCSAC ........c.cecuun.
fixed flow=3125 ..................
Gate valve isolation .............
90° long radius elbow ....... e
90° long radius elbow ............
Straight pipe, len=16.41 .........
exit_node=CSPUMPA ................

<=--K->

12.8
35.0
22.5
11.9

12.8
35.0
22.5
11.9

<=~=L->

12.8
35.0
35.0
35.0
22.4

<==Li=>

8.5
i6.8
16.8
16.4

<=--H->
525.7
525.7
525.7
525.4
525.2
524.9
524.8
524.8
524.8

<=~~H->
525.3
525.3
525.3
525.2
525.1
525.0
525.0

<~dH->

0.0
-0.1
-0.2
-0.2
-0.2
-0.2
-0.0

0.0

<-dH->

#02 .NET: U3-140, RHR A/C-10K,B/D-11K, CS A/B/C/D-3125, LIMITING
----------------------- TVA AUTHORIZED USE ONLY

<==P=->
-1.1
-1.1
-1.1
-1.2
-1.3
-1.3
0.4

<«=P->
-0.9
-0.9
-0.9
-1.0
~-1.1
-1.1
0.6

A
t
1

)
'

A\

mHOOOOCOOOO
BB R WNKHO MR

A
t
t

HOOOOOO

o

ARFHFOOOOV

<-dP->

0.0
-0.0
-0.1
-0.1
-0.0

1.7

<-dP->

0.0
-0.0
-0.1
-0.1
-0.0

1.7

<-dP->

<T>
140
140
140
140
140
140
140

<T>
140
140
140
140
140
140
140

<T>
140
140
140
140
140
140
140
140
140

<T>
140
140

- 140

140
140
140
140
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EZFLOW: Version 3 QA

fﬁ unspecified

LINK TCSAC=CSPUM> gpm=3175.7 CS Pump C

LINK DETAIL

Dnom=16, Dact=15.25, sch=S, mat="carbon steel®

component_name--------=----==«===- > <==K=> <==L->

inlet_node=TCSAC .......cevvuvvuuen

fixed flow=3125 ............c.c0...

Gate valve isoclation ............. 8.5

90° long radius elbow ............ 16.8

45° long radius elbow ............ 10.8

Straight pipe, len=10.57 ......... 10.6

exit_node=CSPUMPC ................

LINK TCSB>CSPUabc gpm=3175.7 TCSBD>CSPUMPB

Dnom=16, Dact=15.25, sch=S, mat="carbon steel"

component_name---==-=~=-=--=--=---- > <--K-> <--L->

inlet_node=TCSBD .......covvvueune

fixed flow=3125 ..................

Gate valve isolation ............. 8.5

90° long radius elbow ............ 16.8

90° long radius elbow ............ 16.8

Straight pipe, len=16.54 ......... 16.5

’_node:CS PUMPB .....ccueeeeensn

L TCSBD=CSPUM> gpm=3175.7 TCSBD>CSPUMPD

Dnom=16, Dact=15.25, sch=S, mat="carbon steel"
<==Li->

component_name=----=-============- >

inlet node=TCSBD .......covvevennn
fixed flow=3125 ...........ccecu.n
Gate valve isolation .............
90° long radius elbow ............
45° long radius elbow ............
Straight pipe, len=10.56 .........
exit_node=CSPUMPD ................

8.5
16.8
10.8
10.6

527.3
527.3
527.3
527.2
527.1
527.1
527.1

525.6
525.6
525.6
525.5
525.4
525.4
525.4

#02.NET: U3-140, RHR A/C-10K,B/D-11K, CS A/B/C/D-3125, LIMITING
T TVA AUTHORIZED USE ONLY

<==H-> <-dH-» <=~=-P->

0.0
-0.0
-0.1
~0.1
~0.1

~-0.0

U AANINY

* .

INENESESENESENN C]

<=--H-> <-dH-> <~-P~> <-dP->

<-dP->

0.0
-0.0
-0.0
-0.0
-0.0

0.0

<-dP->

0.0
-0.0
-0.0
-0.0
-0.0

0.0

<T>
140
140
140
140
140
140
140

<T>
140
140
140
140
140
140
140

<T>
140
140
140
140
140
140
140







Date: 07/19/97 (Sat)
EZFLOW: Version 3 QA
unspecified

S :
l‘#OB NET: U3-140, RHR A/B/C/D-10K, CS A/C-4650,B/D-3125, LIMITING
- - TVA AUTHORIZED USE ONLY

Time:

0659

pipe material roughness dia.red.
CS carbon steel ..... '0.0001500 0.00000
Cl cast ixron ........ 0.0008500 0.00000
CO concrete ......... 0.0030000 0.00000
SS stainless steel .. 0.0000050 0.00000
CU COPPEr «©ovvvvenn-. 0.0000050 0.00000
FG fiberglass ....... 0.0005000 0.00000
PV PVC ..t i et it eeeen 0.0004000 0.00000
CL cement-lined ..... 0.0020000 0.00000
standard=Steam&Condensate
system contains 58 parts: 29 links, 15 nodes, NO pumps, 14 Tees

reference_temperature=140 at node=l .
barometric_pressure=14.7

*%k*x WARNING ***
Links having zero or near zero flow (especially inactive
portions of the network and links having check valves) may
be mathematically indeterminate. The computed parameters
for such links must be considered with caution. All 1links
less than 1 gpm flow are indicated with a "?2".

SOLUTION SUMMARY ***
Solution Status = Maximum convergence achieved.
Number of Iterations = 70
Largest Corrections in Last Itexation:
Flow 4.64e-001 gpm
Pressure -9.09%9e-005 psig
Tee Loss Coefficient 0.00e+000
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EZFLOW: Version 3 QA

s : unspecified .
#03.NET: U3-140, RHR A/B/C/D-10K, CS A/C-4650,B/D-3125,LIMITING
A TVA AUTHORIZED USE ONLY ==--cc-eccmmooaccmccccacaoaa

NETWORK DETAIL

LINK l=====T2===> "1>2"
inlet=1, exit=T2, dia=30, sch=XS, mat="carbon steel"”
"Straight pipe", len=4 .
"Check valve", f£low=14700, dp=2.92

LINK 23====T22==> "23>22"
inlet=23, exit=T22, dia=30, sch=XS, mat="carbon steel"
"Straight pipe", len=4 '
"Check valve', £low=14700, dp=2.92

LINK 27====T26==> "27>26"
inlet=27, exit=T26, dia=30, sch=XS, mat="carbon steel”
"Straight pipe", len=4
"Check valve", f£low=14700, dp=2.92

LINK 5=====T6===> "5>6"
inlet=5, exit=T6, dia=30, sch=XS, mat="carbon steel"”
"Straight pipe", len=4
"Check valve", flow=14700, dp=2.92

A T4AC==PUMPA> "RHR Pump A"
t=T4AC, exit=PUMPA, dia=24, sch=S, mat="carbon .steel"

ed_flow=10000
"Gate valve" isolation
190" short radius elbow!
190" short radius elbow"
190" short radius elbow"
"Straight pipe", len=19.625
"Decreaser", dia=23.24

LINK T4AC==PUMPC> "RHR Pump C"
inlet=T4AC, exit=PUMPC, dia=24, sch=8, mat="carbon steel®
fixed_ flow=10000
"Gate valve" isolation
190" short radius elbow"
"45% short radius elbow"
"Straight pipe", len=11.86

LINK T4BD==PUMPB> "RHR Pump B" :
inlet=T4BD, exit=PUMPB, dia=24, sch=S, mat="carbon steel®
fixed flow=10000
"Gate valve" isolation
"90" shoxrt radius elbow"

"45% short radius elbow"
"Straight pipe", len=11.875
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EZFLOW: Version 3 QA
site: unspecified
O#03.NET: U3-140, RHR A/B/C/D-10K, CS A/C-4650,B/D-3125, LIMITING
' ----------------------- TVA AUTHORIZED USE ONLY =---cccmmcmmmrmmccce e e =

NETWORK DETAIL

LINK T4BD==PUMPD> "“RHR Pump D"
inlet=T4BD, exit=PUMPD, dia=24, sch=S, mat="carbon steel"
fixed_flow=10000
"Gate valve!" isolation
"90" short radius elbow"
190"~ short radius elbow®
190" gshort radius elbow"
"Straight pipe", len=22.42
"Decreaser', dia=23.24

LINK TCSA>CSPUaba "CS pump A"
inlet=TCSAC, exit=CSPUMPA, dia=16, sch=S, mat="carbon steel"
fixed_ flow=4650 .
"Gate valve" isolation
190" long radius elbow"
"90" long radius elbow"
"Straight pipe", len=16.41

LINK TCSAC=CSPUM> "CS Pump C"
inlet=TCSAC, exit=CSPUMPC, dia=16, sch=S, mat="carbon steel"
ixed_flow=4650
te valve" isolation
~ long radius .elbow"
45" long radius elbow"
"Straight pipe", len=10.57

LINK TCSB>CSPUabc "TCSBD>CSPUMPB"
inlet=TCSBD, exit=CSPUMPB, dia=16, sch=S, mat="carbon steel"
fixed_flow=3125
nGate valve" isolation
"90" long radius elbow"
190" long radius elbow"
"Straight pipe", len=16.54

LINK TCSBD=CSPUM> "TCSBD>CSPUMPD"
inlet=TCSBD, exit=CSPUMPD, dia=16, sch=S, .mat="carbon steel"
fixed flow=3125
"Gate valve" isolation
190" long radius elbow"
"45" long radius elbow" |
"Straight pipe", len=10.56

NODE 1 "Strainer 204A"
elev=528.4, pres=3.55, temp=140

NODE 23 "Strainer 204C"
elev=528.4, pres=3.55, temp=140
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EZFLOW: Version 3 QA

site: unspecified :

#03.NET: U3-140, RHR A/B/C/D-10K, ‘CS A/C-4650,B/D-3125,LIMITING
---------------------- TVA AUTHORIZED USE ONLY =~crecccmcuccmnmcccceccancae

NETWORK DETATL

NODE 27 "Strainexr 204D"
elev=528.4, pres=3.55, temp=140

NODE 5 "Strainer 204B"
elev=528.4, pres=3.55, temp=140

NODE' CSPUMPA "CS pump a'
elev=521.3

NODE CSPUMPB "CS pump b"
elev=521.3

NODE CSPUMPC "CS pump c" .
elev=521.3 X

NODE CSPUMPD "CS pump d"
elev=521.3

NODE PUMPA "RHR pump a"
elev=521.6

‘VPUMPB "RHR pump b™
=521.6

NODE PUMPC "RHR pump ct
elev=521h6

NODE PUMPD YRHR pump am
elev=521.6

TEE T2 "Strainexr 204A"
nodel=T6, node2=1, node3=T36, elev=525.3

"standard converging®

TEE T22 "Strainexr 204C"
nodel=T20, node2=23, node3= T33, elev=525.3 i

"standard diverging (lateral_to_run)"

TEE T26 "Strainexr 204D"
nodel=T33, node2=27, node3=T30, elev=525.3

"standard converging"
TEE T4AC "“T36>PUMPC>PUMPA"

nodel=T36, node2=PUMPC, node3=PUMPA, elev=525.6
"standard diverging (run_to_lateral)"
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EZFLOW: Version 3 QA
site: unspecified -
#03.NET: U3-140, RHR A/B/C/D-10K, CS A/C-4650,B/D-3125,LIMITING
---------- ‘mmm=wmm==—== TVA AUTHORIZED USE ONLY -=--cwcoccccccam i ccceceaa

NETWORK DETAIL

TEE T4BD "T30>PUMPD>PUMPB"
nodel=T730, node2=PUMPB, node3=PUMPD, elev=525.6
"standard diverging (run_to_lateral)"

TEE T6 "Strainexr 204B"
nodel=T2, node2=5, node3=1ll, elev=525.3
"standard diverging (lateral_to_run)"

‘TEE TCSAC "T14>CSPUMPA>CSPUMPC"
nodel=T14, node2=CSPUMPA, node3=CSPUMPC, elev=525.3
"standard diverging. (run_to_latexral)"

TEE TCSBD "T20>CSPUMPB>CSPUMPD" .

nodel=T20, node2=CSPUMPD, node3=CSPUMPB, elev=521.3
"standard diverging: (run_to_lateral)™







Date:

07/19/97 (Sat)

EZFLOW: Version 3 QA
site: unspecified

Time:

w#03.NET: U3-140, RHR A/B/C/D-10K, CS A/C-4650,B/D-3125,LIMITING

inlet_node
1

23

27

5
T4AC
T4AC
T4BD
T4BD
TCSAC
TCSAC
TCSBD
TCSBD

exit_node

T2

T22

T26

T6
PUMPA
PUMPC
PUMPB
PUMPD
CSPUMPA
CSPUMPC
CSPUMPB

‘CSPUMPD _

0659

TVA AUTHORIZED USE ONLY

SUMMARY OF LINKS

mat dia sch red roughness

cs
CSs
Cs
cs
cs
Cs
Ccs
CS
Cs

cs

Cs

CS.

30.
30.
30.
30.
24,

COO0O0O0OO0O

Xs

def

def
def
def
def
def
def
def
def
def
def
def

default
default
default
default
default
default
default
default
default
default
default
default

gpm <-Head Head-> deltaP

14599
13781
14230
13841
l0l62
10162
10162
10162

4726

4725

3176
. 3176

536.
536.
536.
. 536..
524.
523,
524,

526.
518.
522.
527.
525,

DU WURWVIIIN

530.1
530.8
530.4
530.7
524.1
522.6
524.0
525.5
517.5
522.0
526.9
525.0

-2.8
-2.5
-2.7
-2.6
-0.3
-0.2
-0.2
-0.3
-0.3
-0.2
-0.1
-0.1




©
s
.
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E;FLOW: Version 3 QA

s : unspecified
#03 .NET: U3-~-140, RHR A/B/C/D-10K, CS A/C-4650,B/D-3125,LIMITING
e R it R TP TVA AUTHORIZED USE ONLY ~v-ccemccmcrmcccccmccmcccaee

SUMMARY OF NODES

node_nam Elev  Head Pres Tmp dens status

1 ' 528.4 536.7 3.6 140 61.4 OK

23 528.4 536.7 3.6 140 61.4 OK

27 '528.4 536.7 3.6 140 61.4 OK

S '528.4 536.7 3.6 140 61.4 OK

CSPUMPA 521.3 517.5 -1.6 140 61.4 OK

CSPUMPB 521.3 526.9 2.4 140 61.4 OK

CSPUMPC 521.3 522.0 0.3 140 61.4 OK :
CSPUMPD 521.3 525.0 1.6 140 61.4 OK '
PUMPA 521.6 524.1 1.1 140 61.4 OK

PUMPB 521.6 524.0 1.0 140 61.4 OK

PUMPC 521.6 522.6 0.4 140 61.4 OK

PUMPD 521.6 525.5 1.7 140 61.4 OK .




1.' 11
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EZFLOW: Version 3 QA

siy: unspecified
#03.NET: U3-140, RHR A/B/C/D-10K, CS A/C-4650,B/D~3125,LIMITING
e R ittt TVA AUTHORIZED USE ONLY =w-ccccrmccmccacccccmcceemman

SUMMARY OF CONTROL VALVES

inlet_node exit_node seg gpm type status
1 T2 1 14599 CHECK OPEN
23 T22 1 13781 CHECK OPEN
27 T26 1 14230 CHECK OPEN
5 T6 1l 13841 CHECK OPEN
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s : unspecified
#03.NET: U3-140, RHR A/B/C/D-10K, CS A/C-4650,B/D-3125, LIMITING
------------------------ TVA AUTHORIZED USE ONLY g g

SUMMARY OF TEES

Tee_name type gpml gpm2 gpm3 Headl Head2 Head3 Presl Pres2 Pres3
T2 SCON 7640 14599 22239 6530.4 530.1 527.5 2.2 2.0 0.9
T22 SDLR 9602 13781 4180 530.4 530.8 530.7 2.2 2.3 2.3
T26 - SCON 4180 14230 18410 530.7 530.4 528.6 2.3 2.2 1.4
T4AC SDRI, 20324 10162 10162 524.4 523.1 524.9 =-0.5 -1.1 -0.3
T4BD SDRIL, 20324 10162 10162 6525.7 524.5 526.3 0.1 -0.5 0.3
T6 SDLR 7640 13841 6201 530.5 530.7 530.6 2.2 2.3 2.3
TCSAC SDRL 9451 4726 4725 519.3 518.2 522.5 - -2.6 -3.0 -1.2
TCSBD SDRL. 6351 3176 3176 525.7 525.2 527.2 1.9 1.7 2.5
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‘sﬁ unspecified

LINK DETAIL

LINK l=====T2===> gpm=14599 1>2
Dnom=30, Dact=29, sch=XS, mat="carbon steel"
component_nam@------«-«=--s---c=-- > <--K-> <=--L->
inlet node=l .......c0itcncaacnan
Straight pipe, len=4 ............. 4.0
Check valve, flow=14700, dp=2.92 . 8.51
exit node=T2 ........ccieeenccenns
LINK 23====T22==> gpm=13781 23>22
Dnom=30, Dact=29, sch=XS, mat="carbon steel"
component_name-------=----c=--=--= > <=-K-> <--L->
inlet_ node=23 ............ 0t
Straight pipe, len=4 ............. 4.0
Check valve, £flow=14700, dp=2.92 . 8.51
exit_node=T22 ..........cc0tiucnnn
LINK 27====T26== gpm=14230 27>26
Dnom=30, Dact=29, sch=XS, mat='"carbon steel"
component_name-------=-------=--- > <=-=-K-> <--L->
inlet_node=27 ............ ...,
ight pipe, len=4 ............. 4.0
valve, flow=14700, dp=2.92 . 8.51
eXTCt_node=T26 ......ccoecveernenns
LINK S5=====T6=== gpm=13841 5>6 -
Dnom=30, Dact=29, sch= XS, mat="carbon steel”
- component_name-----------==-==----- > <=--K-> <--L->
inlet node=5 .................. ...
Straight pipe, len=4 ............. 4.0
Check valve, flow=14700, dp=2.92 . 8.51

exit node=T6 .......ccceceeiunonn.

LINK T4AC==PUMPA> gpm=10162 RHR Pump A
Dnom=24, Dact=23.25, sch=S, mat="carbon steel"

component_name------=-=-------w--- > <~--K-> <~--L~->
inlet node=T4AC ........cveuveunnn

fixed flow=10000 .................

Gate valve isoclation ............. 12.8
90° short radius elbow ........... 35.0
90° short radius elbow ........... 35.0
90° short radius elbow ........... 35.0
Straight pipe, len=19.625 ........ 19.6
Decreaser, dia=23.24 ............. 0.00
exit_nocde=PUMPA .......... e e e

<=-=-H->
536.7
536.7
530.1
530.1

<=-=-H->
536.7
536..7
530.8
530.8

<--H->
536.7
536.7
530.4
530.4

<=--H->
536.7
536.7
530.7
530.7

<=--H->
524.9
524.9
524.8
524.6
524 .4
524.2
524.1
524.1
524.1

<-dH->

~0.0
-6.6
~0.0

<-dH->

-0.0
~-5.9
-0.0

<-dH->

~-0.0
~-6.3
-000

<-dH->

-0.0
-6.0
-0.0

<-dH->

0.0
-0.1
-0.2
-0.2
-0.2
~-0.1
~0.0

0.0

#03.NET: U3-140, RHR A/B/C/D-10K, CS A/C-4650,B/D-3125,LIMITING
---------------------- TVA AUTHORIZED USE ONLY

<=~=P->
-0.3
-0.3
-0.3
-0.4
-0.5
-0.6
-0.6
-0.6
1.1

<-dP->

-0.0
-2.8
1.3

<-dP->

-0.0
-2.7
1.3

<-dP->

0.0
-0.0
-0.1
-0.1
-0.1
-0.0
-0.0

1.7

<T>
140
140
140
140

<T>
140
140
140
140

<T>
140
140
140
140

<T>
140
140
140
140

<T>
140
140
140
140
140
140
140
140
140
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site: unspecified
#03.NET: U3-140, RHR A/B/C/D-10K, CS A/C-4650,B/D-3125, LIMITING
----------------------- TVA AUTHORIZED USE ONLY =--=--ccecmccccccmmecccmemm

LINK DETAIL

LINK T4AC==PUMPC> gpm=10162 RHR Pump C
Dnom=24, Dact=23.25, sch=S, mat="carbon steel"

component_name--------====-~=-=-===-=- > <=--K-> <=--L-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet_node=T4AC .........ccc0ennnn 523.1 -1.1 140
fixed flow=10000 ................. 523.1 0.0 -1.1 0.0 140
Gate valve isolation ............. 12.8 523.0 -0.1 -1.1 -0.0 140
90° short radius elbow ........... 35.0 522.8 -0.2 -1.2 -0.1 140
45° gshort radius elbow ........... 22.5 522.7 -0.1 . -1.2 -0.1 140
Straight pipe, len=11.86 ......... 11.9 522.6 -0.1 -1.3 -0.0 140
exit_node=PUMPC ...........cccuuenn 522.6 0.0 0.4 1.7 140

’

LINK T4BD==PUMPB> gpm=10162 RHR Pump B
Dnom=24, Dact=23.25, sch=S, mat="carbon steel"

component_name-----=-=-===~==-=-===- > <=--K-> <--L-> '<--H-> <-dH-> <--P-> <-dP-> <T>
inlet_node=T4BD ........cc0nueunnen 524.5 -0.5 140
fixed flow=10000 .....oueeeovesoess 524.5 0.0 -0.5 0.0 140
Gate valve isolation ............. 12.8 524.4 -0.1 -0.5 -0.0 140
90° short radius elbow ........... 35.0 524.2 -0.2 -0.6 -0.1 140
45° short radius elbow ........... . 22.5 524.1 -0.1 -0.6 -0.1 140
Straight pipe, len=11.875 ........ 11.9 524.0 -0.1 -0.7 -0.0 140
‘j_noded?UMPB .................. ’ 524.0 0.0 1.0 1.7 140
X T4BD==PUMPD> gpm=10162 RHR Pump D

Dnom=24, Dact=23.25, sch=S, mat="carbon steel"

component_name-----=-==--===---=--- > <==-K-> <--L-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet_ node=T4BD .......ccceevnnnn. 526.3 0.3 140
fixed flow=10000 ................. 526.3 0.0 0.3 0.0 140
Gate valve isolation ............. 12.8 526.2 -0.1 0.3 -0.0 140
90° short radius elbow ........ e 35.0 526.0 -0.2 0.2 -0.1 140
90° short radius elbow ........... 35.0 525.8 -0.2 0.1 -0.1 140
90° short radius elbow ........... 35.0 525.6 -0.2 0.0 -0.1 140
Straight pipe, len=22.42 ......... 22.4 525.5 -0.1 -0.1 -0.1 140
Decreaser, dia=23.24 ......c0000ee 0.00 525.5 -0.0 -0.1 -0.0 140
exit_ node=PUMPD ........cocnnnnnn 525.5 0.0 1.7 1.7 140

LINK TCSA>CSPUaba gpm=4725.5 CS pump A
Dnom=16, Dact=15.25, sch=S, mat="carbon steel"

component_name------========-=--=-- > <=--K-> <--L-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet node=TCSAC .......cvvveunnn. 518.2 -3.0 140
fixed flow=4650 .............c0..n 518.2 0.0 -3.0 0.0 140
Gate valve isolation ............. 8.5 518.1 -0.1 -3.1 -0.0 140
90° long radius elbow ............ 16.8 517.9 -0.2 -3.2 -0.1 140
90° long radius elbow ............ 16.8 517.7 -0.2 -3.2 -0.1 140
Straight pipe, len=16.41 ......... 16.4 517.5 -0.2 -3.3 -0.1 140
exit_node=CSPUMPA .......covoutnnn 517.5 0.0 -1.6 1.7 140







Date: 07/19/97 (Sat) Time: 0659 12
EZFLOW Version 3 QA

: unspecified

si .
#03 NET: U3-140, RHR A/B/C/D-10K, CS A/C-4650,B/D-3125,LIMITING
----------------------- TVA AUTHORIZED USE ONLY ----==c--cccmmccacconcccnnon

LINK DETAIL

LINK TCSAC=CSPUM> gpm=4725.4 CS Pump C
Dnom=16, Dact=15.25, sch=S, mat="carbon steel"

component name--------===-======= > <--K-> <=--L=-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet_. NOde=TCSAC . .vcverrnnnreanns 522.5 -1.2 140
flxed_flow 4650 ..ttt eenann 522.5 0.0 -1.2 0.0 140
Gate valve isolation.............. 8.5 +522.4 -0.1 -1.2~ -0.0 140
90° long radius elbow ............ l6.8 522.2 -0.2 -1.3.. -0.1 140
45° long radius elbow ............ 10.8 522.1 -0.1 ., -1.4 -0.1 140
Straight pipe, len=10.57 ......... 10.6 522.0 -0.1 -1.4 -0.0 140
exit_node=CSPUMPC ...... e e e .. 522.0 0.0 0.3 1.7 140
LINK TCSB>CSPUabc gpm=3175.7 TCSBD>CSPUMPB
Dnom=16, Dact=15.25, sch=S, mat="carbon steel" . .
component_name------<--========-=--- > <~--K-> <--L-> <--H-> <-dH-> <--P-> <-dP-> <T> .
inlet_node=TCSBD ........cc0eeennn 527.2 - 2.5 140
fixed flow=3125 .........c.cceeenn 527.2 0.0 2.5 0.0 140
Gate valve isolation ............. ‘ . 8.5 527.1 -0.0 2.5 -0.0 140
90° long radius elbow ............ 16.8 527.0 -0.1 2.4 -0.0 140
90° long radius elbow ............ 16.8 526.9 -0.1 2.4 -0.0 140
Straight pipe, len=16.54 ......... 16.5 526.9 -0.1 2.4 -0.0 140
’node=CSPUMPB ................ 526.9 0.0 2.4 0.0 140
L TCSBD=CSPUM> gpm=3175.7 TCSBD>CSPUMPD
Dnom=16, Dact=15.25, sch=S, mat="carbon steel”
component_name-------=--==-=====-- > <--K-> <--L-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet_ node=TCSBD ........ccevuenen 525.2 1.7 140
fixed -flow=3125 ......... .0 y 525.2 0.0 1.7 0.0 140
‘Gate valve isolation ............. 8.5 ©525.2 -0.0 1.6 -0.0 140
90° long radius elbow ............ 16.8 525.1 -0.1 1.6 -0.0 140
45° long radius elbow ............ 10.8 - 525.0 -0.1 1.6 ~-0.0 .140
Straight pipe, len=10.56 ......... 10.6 525.0 -0.1 1.6 -0.0 140
0 -0.0 1.6 0.0 140

exit _node=CSPUMPD ..........ccoe.ne 525.
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site: unspecified
0#01.NET: U3-150, RHR A/C-11K,B/D-10K, CS A/B/C/D-3125, LIMITING
e ‘=== TVA AUTHORIZED USE ONLY ------- P e mmmmae———-

pipe material roughness dia.red.
CS caxbon steel ..... 0.0001500 0.00000
CI cast ixron ........ 0.0008500 0.00000 0
CO concrete ...... ..: 0.0030000 0.00000
SS stainless steel .. 0.0000050 0.00000
CU CcOopper ...vuveeeeas + 0.0000050 0.00000
FG fiberglass ....... 0.0005000 0.00000 .
PV PVC ... neenn 0.0004000 ‘0.00000 :
CL cement-lined ..... 0.0020000 0.00000

standard=Steam&Condensate

system contains 58 parts: 29 links, 15 nodes, NO pumps, 14 Tees

reference_temperature=150 at node=1 .
barometric_pressure=14.7

*%% WARNING **%*
Links having zero or near zero flow (especially inactive
portions of the network and links having check valves) may
be mathematically indeterminate. The computed parameters
for such links must be considered with caution. All 1links

‘ less than 1 gpm flow are indicated with a "?".

SOLUTION SUMMARY ***
Solution Status = Converged.
Number of Iterations = 71
Largest Corrections in Last Iteration:
. Flow
Pressure
Tee Loss Coefficient

7.09e-002 gpm
-2.96e-005 psig
~-7.33e-005
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‘ #01.NET: U3-150, RHR A/C-11K,B/D-10K, CS A/B/C/D-3125, LIMITING .
----------------------- TVA AUTHORIZED USE. ONLY ~=--ccmcccccmcccmcccccce— e

NETWORK DETAIL

LINK l=====T2===> "1>2"
inlet=1, exit=T2, dia=30, sch=XS, mat="carbon steel™
"Straight pipe", len=4
"Check valve", flow=14700, dp=2.92

LINK 23====T22==> "23>22"
inlet=23, exit=T22, dia=30, sch=XS, mat="carbon steel"
"Straight pipe", len=4 .
nCheck valve", flow=14700, dp=2.92 -

LINK 27====T26==> "27>26"
inlet=27, exit=T26, dia=30, sch=XS, mat="carbon steel®
"Straight pipe", len=4 .
"Check valve", £flow=14700, dp=2.92

LINK S5=====T6===> "5>6"
inlet=5, exit=T6, dia=30, sch=XS, mat="carbon steel"
"Straight pipe", len=4
nCheck valve", flow=14700, dp=2.92

T4AC==PUMPA> "RHR Pump A" '
t=T4AC, exit=PUMPA, dia=24, sch=S, mat="carbon steel"
e

d_£flow=11000
nGate valve" isolation
190" short radius elbow"
190" short radius elbow"
190" short radius elbow"
"Straight pipe', len=19.625
"Decreaser", dia=23.24

LINK T4AC==PUMPC> "RHR Pump C"
inlet=T4AC, exit=PUMPC, dia=24, sch=S, mat="carbon steel"
fixed_£flow=11000
"Gate valve" isolation
190" short radius elbow"
145" short radius elbow"
n"Straight pipe", len=11.86

LINK T4BD==PUMPB> "RHR Pump B"

inlet=T4BD, exit=PUMPB, dia=24, sch=S, mat="carbon steel"
fixed_£flow=10000

"Gate valve" isolation

n90”" short radius elbow"

145"~ short radius elbow"

"Straight pipe", len=11.875
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site: unspecified

‘D#Ol.NET: U3-150, RHR A/C-11K,B/D-10K, CS A/B/C/D-3125,

---------------------- TVA AUTHORIZED USE ONLY
NETWORK DETAIL

LINK T4BD==PUMPD> "RHR Pump D"
inlet=T4BD, exit=PUMPD, dia=24,
fixed flow=10000
1Gate valve" isolation
190" short radius elbow"

190" short radius elbow"
190~ short radius elbow™
"Straight pipe", len=22.42
"Decreasexr", dia=23.24

sch=S, mat="carbon steel®"

LINK TCSA>CSPUaba "CS pump A"
inlet=TCSAC, exit=CSPUMPA, dia=16, sch=S, mat="carbon
fixed_flow=3125 .
"Gate valve" isolation
"90" long radius elbow"
"90”~ long radius elbow"
"Straight pipe", len=16.41

LINK TCSAC=CSPUM> "CS Pump C"
inlet=TCSAC, exit=CSPUMPC, dia=16,

pked flow=3125
e valve" isolation
~ long radius elbow"

145" long radius elbow"
"Straight pipe", len=10.57

sch=S, mat="carbon

LINK TCSB>CSPUabc "TCSBD>CSPUMPB"
inlet=TCSBD, exit=CSPUMPB, dia=16,
fixed_flow=3125
"Gate valve" isolation
"90”~ long radius elbow"

"90" long radius elbow"
"Straight pipe", len=16.54

sch=S, mat='"carbon

LINK TCSBD=CSPUM> "TCSBD>CSPUMPD"
inlet=TCSBD, 'exit=CSPUMPD, dia=16,
fixed_flow=3125
"Gaté valve" isolation
190" long radius elbow"

145" long radius elbow"
"Straight pipe", len=10.56

mat="carbon

sch=8,

NODE 1 "Strainer 204A"
elev=528.4, pres=3.55, temp=150

NODE 23 “Strainer 204C"

6\/:528.4, pres=3.55, temp=150

LIMITING

steelt

steelt

steel®

steel"
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---------------------- TVA AUTHORIZED USE ONLY --=--=-c-mememcocmcmcmcaoaa-

sike:
'J#Ol .NET: U3-150, RHR A/C-11K,B/D-10K, CS A/B/C/D-3125, LIMITING

NETWORK DETAIL

NODE 27 "Strainexr 204D"
elev=528.4, pres=3.55, temp=150

NODE 5 "Strainex 204B"
elev=528.4, pres=3.55, temp=150

NODE CSPUMPA "CS pump a"
elev=521.3

NODE CSPUMPB "CS pump b
elev=521.3

NODE CSPUMPC "CS pump c"
elev=521.3

NODE CSPUMPD "CS pump 4"
elev=521.3

" NODE PUMPA "RHR pump a”
elev=521.6

Q PUMPB "RHR pump b"
v=521.6

NODE PUMPC "RHR pump c"
. elev=521.6

NODE PUMPD "RHR pump an
elev=521.6

TEE T2 "Strainer 204A"
nodel=T6, node2=1, node3=T36, elev=525.3
"standard converging"

TEE T22 "Strainer 204C"
nodel=T20, node2=23, node3=T33, elev=525.3
"standard diverging (lateral_to_run)"

TEE T26 "Strainer 204D"
nodel=T33, node2=27, node3=T30, elev=525.3
"standard converging"

TEE T4AC "T36>PUMPC>PUMPA"

nodel=T36, node2=PUMPC, node3=PUMPA, elev=525.6
nstandard diverging (run_to_lateral)"
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si unspecified
U 01.NET: U3-150, RHR A/C-11K,B/D-10K, CS A/B/C/D-3125, LIMITING
A —— TVA AUTHORIZED USE ONLY ~~we--eccccccccemcccccccaaa-

NETWORK DETAIL

~TEE T4BD "T30>PUMPD>PUMPB"

nodel=T30, node2=PUMPB, node3=PUMPD, elev=525.6
"standard diverging (run_to_lateral)"

TEE T6 "Strainer 204B"
nodel=T2, node2=5, node3=11, elev=525.3
"standard diverging (lateral_to_xun)"

TEE TCSAC "T14>CSPUMPA>CSPUMPC" “
nodel=T14, node2=CSPUMPA, node3=CSPUMPC, elev=525.3

"standard diverging (run_to_lateral)™

TEE TCSBD "T20>CSPUMPB>CSPUMPD" ’
nodel=T20, node2=CSPUMPD, node3=CSPUMPB, elev=521.3
"standard diverging (run_to_latexral)"
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s : unspecified
#01.NET: U3-150, RHR A/C-11K,B/D-10K, CS A/B/C/D-3125, LIMITING
BT TVA AUTHORIZED USE ONLY ==--m-cemccccccccmcemcaaenan

SUMMARY OF LINKS

inlet_node exit_node mat dia sch red roughness gpm <-Head Head-> deltaP
1 T2 Cs- 30.0 Xs def default 14496 536.8 530.2 -2.8
23 . T22 CS 30.0 Xs def default 13490 536.8 531.1 -2.4
27 T26 CS 30.0 XS def default 14025 536.8 530.6 -2.6
5 T6 CS 30.0 Xs def default 13540 -536.8 531.0 -2.4
T4AC PUMPA Cs 24.0 s def default 11212 524.2 523.3 -0.4
T4AC PUMPC Cs 24.08 def default 11212 522.0 521.5 -0.2
T4BD PUMPB Cs 24.0 S def default 10193  524.5 524.1 -0.2
T4BD PUMPD Cs 24.0 S def default 10193 526.3 525.5 -0.3
TCSAC CSPUMPA Cs 16.0 S def default 3185 525.3 525.0 ~0.1
‘TCSAC CSPUMPC Cs 16.0 S def default 3185 527.3 527.0 -0.1
TCSBD CSPUMPB Cs 16.0 S def default 3185 527.5 527.2 -0.1
TCSBD CSPUMPD Cs 1le.0 S def default - 3185 525.6 525.3 -0.1
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s unspecified
#01.NET: U3 150, RHR A/C-11K,B/D-10K, CS A/B/C/D-3125, LIMITING
B/ TVA AUTHORIZED USE ONLY =-==-mcccmmcccmccacc e

SUMMARY OF NODES

node_name Elev  Head Pres Tmp dens status

1 528.4 536.8 3.6 150 61.2 OK

23 528.4 536.8 3.6 150 61.2 OK

27 528.4 536.8 3.6 150 61.2 OK

5 528.4 536.8 3.6 150 61.2 OK

CSPUMPA 521.3 525.0 1.6 150 61.2 OK

CSPUMPB 521.3 527.2 2.5 150 61.2 OK

CSPUMPC 521.3 527.0 2.4 150 61.2 OK

CSPUMPD 521.3 525.3 1.7 150 61.2 OK -
PUMPA 521.6 523.3 0.7 150 61.2 OK

PUMPB 521.6 524.1 1.0 150 61.2 OK

PUMPC 521.6 521.5 -0.1 150 61.2 OK

PUMPD 521.6 525.5 1.7 150 61.2 OK -
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#01. NET: U3- 150, RHR A/C-11K,B/D-10K, CS A/B/C/D-3125, LIMITING

---------------------- TVA AUTHORIZED USE ONLY —=----mmmmcccmccmmcmccmmmmemm

SUMMARY OF CONTROL VALVES

inlet_node exit_node seg gpm type status
1 ‘T2 1 14496 CHECK OPEN
23 T22 1 13490 CHECK OPEN
27 T26 1 14025 CHECK OPEN
5. T6 1 13540 CHECK OPEN
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e : unspecified
#01.NET: U3-150, RHR A/C-11K,B/D-10K, CS A/B/C/D-3125, LIMITING
S T == TVA AUTHORIZED USE ONLY -~~-eccecccccecccmceaaa - o oo

SUMMARY OF TEES

Tee_name type gpml gpm2 gpm3 Headl Head2 Head3 Presl Pres2 Pres3
T2 SCON 8949 14496 23445 530.5 530.2 527.4 2.2 2.1 0.9
T22 SDLR 8150 13490 6341 530.8 531.1 531.0. 2.3 2.4 2.4
T26 SCON 5341 14025 19366 530.9 530.6 '528.6 =24 2.3 1.4
T4AC SDRL 22425 11212 11212 ©523.6 522.0 524.2. -0.9 -1.5 -0.6
T4BD SDRL, 20386 10193 10193 6525.8 ©524.5 526.3 0.1 -0.5 0.3
T6 SDLR 8949 13540 4592 530.6 531.0 530.9 2.3 2.4 2.4
TCSAC SDRL 6371 3185 3185 525.8 ©525.3 527.3 0.2 0.0 0.8
TCSBD SDRL 6371 3185 3185 526.1 6525.6 527.5 2.0 1.8 2.7




o
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siaae : unspecified
#01.NET: U3-150, RHR A/C-11K,B/D-10K, CS A/B/C/D-3125, LIMITING
A T TVA AUTHORIZED USE ONLY --===c--mcececcccccccne———-

LINK DETAIL

LINK l=====T2===> gpm=14496 1>2
Dnom=30, Dact=29, sch=XS, mat="carbon steel!
component_name-----=-----=--==-==== > <~--K-> <--L~-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet_node=1 ......... .00t 536.8 3.6 150
Straight pipe, len=4 ............. 4.0 536.7 -0.0 3.5 -0.0 150
Check valve, flow=14700, dp=2.92 . 8.51 530.2 -6.6 0.8 -2.8 150
exit_ node=T2 .......cccvevceennnns 530.2 0.0 2.1 1.3 150
LINK 23====T22==> gpm=13490 23>22
Dnom=30, Dact=29, sch=XS, mat="carbon steel"
component_name--------==-==-==--===< > <=--K-> <=--L-> <--H-> <-dH-> <=--P-> <-dP-> <T>
inlet_node=23 .........ccccteennnn 536.8 3.6 150
Straight pipe, len=4 ............. 4.0 536.7 -0.0 3.5 -0.0 150
Check valve, flow=14700, dp=2.92 . 8.51 531.1 -5.7 1.1 -2.4 150
exit node=T22 .........ccecevveene. 531.1 0.0 2.4 1.3 150
LINK 27====T26==> gpm=14025 27>26
Dnom=30, Dact=29, sch=XS, mat="carbon steel"
'component_name-------=--=====---- > <--K-> <=-L-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet node=27 .........c000eennn 536.8 3.6 150
ight pipe, len=4 ............. 4.0 536.7 -0.0 3.5 -0.0 150
valve, flow=14700, dp=2.92 . 8.51 530.6 -6.1 0.9 -2.6 150
e node=T26 ......ceceveveennnnn 530.6 0.0 2.3 1.3 150
LINK 5=====T6=== gpm=13540 5>6
Dnom=30, Dact=29, sch=XS, mat="carbon steel"
component_name------=----==-====-=-=-= > <--K-> <--L-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet node=5 .......ccctteniannn : 536.8 3.6 150
Straight pipe, len=4 ............. 4.0 536.7 -0.0 3.5 -0.0 150
Check valve, flow=14700, dp=2.92 . 8.51 531.0 -5.7 1.1 -2.4 150
exit node=T6 ......ccocevecnconenns 531.0 0.0 2.4 1.3 150
LINK T4AC==PUMPA> gpm=11212 RHR Pump A
Dnom=24, Dact=23.25, sch=S, mat="carbon steel" .
component_name-------============ > <--K-> <~-L-> <~--H-> <-dH-> <--P-> <-dP-> <T>
inlet node=T4AC ......ccvveeveennn 524.2 -0.6 150
fixed_flow=11000 ..........cc0.0..n 524.2 0.0 ~-0.6 0.0 150
Gate valve isolation ............. 12.8 524.1 -0.1 -0.6 -0.0 150
90° short radius elbow ........... 35.0 523.9 -0.2 -0.7 -0.1 150
90° shoxrt radius elbow ........... 35.0 523.6 -0.2 -0.8 -0.1 150
90° short radius elbow ........... 35.0 523.4 -0.2 -0.9 -0.1 150
Straight pipe, len=19.625 ........ 19.6 523.3 -0.1 -1.0 -0.1 150
Decreaser, dia=23.24 .....ccce0enn 0.00 523.3 -0.0 + -1.0 -0.0 150
exit node=PUMPA ..........cccevennn 523.3 -0.0 0.7 1.7 150
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EZFLOW: Version 3
i unspecified

gt ol

LINK T4AC==PUMPC>

Dnom=24, Dact=23.25,

component_name--~-
inlet_node=T4AC .
fixed_flow=11000

QA

11

LINK DETAIL

gpm=11212 RHR Pump C

-----------------

Gate valve isolation .............
90° short radius elbow ...........
45° ghort radius elbow ...........
Straight pipe, len=11.86 .........

exit_node=PUMPC .
LINK T4BD==PUMPB>
component_name---

inlet_node=T4BD .
fixed flow=10000

-----------------

gpm=10193 RHR Pump B
Dnom=24, Dact=23.25, sch=S, mat="carbon steel"
<--K-> <=-=L-> <~-H->

ooooooooooooooooo

Gate valve isolation .............
90° short radius elbow ...........
45° ghort radius elbow ...........
Straight pipe, len=11.875 ........

node=PUMPB .
LINK T4BD==PUMPD>
component_name---

inlet_node=T4BD .
fixed_£flow=10000

gpm=10193 RHR Pump D
Dnom=24, Dact=23.25, sch=S, mat="carbon steel"

Gate valve isolation .............
90° short radius elbow ...... e
90°¢ short radius elbow ...........
90° short radius elbow ...........
Straight pipe, len=22.42 .........

Decreaser, dia=23
exit_node=PUMPD .

24 L ie e

-----------------

LINK TCSA>CSPUaba gpm=3185.3 CS pump A

Dnom=16, Dact=15.25,

component_name---
inlet_node=TCSAC
fixed flow=3125 .

-----------------

Gate valve isolation .......... “ee
90° long radius elbow ............
90° long radius elbow ............
Straight pipe, len=16.41 .........

exit_node=CSPUMPA

sch=8, mat="carbon steel®
> €==K-> <-=-Li~> <~=-H-> <-dH->

12.8
35.0
22.5
11.9

12.8
35.0
22.5
11.9

12.8
35.0
35.0
35.0
22.4

sch=8, mat="carbon steel®
> ¢«=--K-> <--L-> <~-H-> <-dH->

8.5
16.8
16.8
16.4

522.0
522.0
522.0
521.7
521.6
521.5
521.5

524.5
524.5
524.5
524.3
524.1
524.1
524.1

526.3
526.3
526.3
526.1
525.9

"525.7

525.5
525.5
525.5

525.3
525.3
525.3
525.2
525.1
525.0
525.0

0.0
-0.1
-0.2

~0.2 .

-0.1
-0.0

<~-dH->

0.0
-0.1
-0.2
-0.1
-0.1
-0.0

> ¢--K->» <--L~-> <~-H-> <-dH->

0.0
-0.1
-0.2
-0.2
-0.2
-0.1
-0.0
-0.0

0.0
-0.0
-0.1
-0.1
-0.1
-0.0

#01.NET: U3-150, RHR A/C-11K,B/D-10K, CS A/B/C/D-3125, LIMITING
TVA AUTHORIZED USE ONLY

<=-=-P->
-1.5
-1.5
=1.5
-1.7
-1.7
-1.8
-0.1

<==P=->
-0.5
-0.5
-0.5
-0.6
-0.6
-0.7
1.0

)Y

1

!
NOOORNMNWWWY

HOOOOOOoOOoOOR

<==P->
0.0
0.0
-0.0
-0.1
-0.1
-0.1
1.6

<~-dP->

0.0
-0.0
-0.1
-0.1
-0.0

1.7

<~-dP->

0.0
-0.0
-0.1
-0.1
-0.0

1.7

<-dP->

1
OO
oo

[}
OO
e

Tt
HOOO
oK

<-dP->

<T>
150
150
150
150
150
150
150

<T>
150
150
150
150
150
150
150

<T>
150
150
150
150
150
150
150
150
150

<T>
150
150
150
150
150
150
150




—e
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\ Date: 07/19/97 (Sat)
‘ EZFLOW: Version 3 QA

: unspecified
#01.NET: U3-150, RHR A/C-11K,B/D-10K, CS A/B/C/D-3125, LIMITING
A/ TVA AUTHORIZED USE ONLY ~=e-erecmeemccmcm o e eae e

LINK DETAIL

CS Pump C

LINK TCSAC=CSPUM> gpm=3185.3

Dnom=16, Dact=15.25, sch=S, mat="carbon steel"

component_name-----=~-=-======--=--- > <=--K-> <--L-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet_node=TCSAC ...... M eeeeeneae 527.3 0.8 150
fixed_flow=3125 ...........cc0000. 527.3 0.0 0.8 0.0 150
Gate valve isolation ............. 8.5 527.2 -0.0 0.8 -0.0 150
90° long radius elbow ............ 16.8 527.1 -0.1 0.8 -0.0 150
45° long radius elbow ............ 10.8 527.1 -0.1 - 0.8 -0.0 150
Straight pipe, len=10.57 ......... 10.6 527.0 -0.1 0.7 -0.0 150
exit_node=CSPUMPC ............c.n.. 527.0 -0.0 2.4 1.7 150
LINK TCSB>CSPUabc gpm=3185.3 TCSBD>CSPUMPB -
Dnom=16, Dact=15.25, sch=S, mat="carbon steel
component_name------=====-==------ > <=--L-> <=--H-> <-dH-> <--P-> <-dP-> <T>
inlet_node=TCSBD .......cccevnuane 527.5 2.7 150
fixed_flow=3125 ..........ccc0eeenn 527.5 0.0 2.7 0.0 150
Gate valve isolation .:........... 8.5 527.5 -0.0 2.6 -0.0 150
90° long radius elbow ............ 16.8 527.4 -0.1 2.6 -0.0 150
90° long radius elbow ............ 16.8 527.3 -0.1 2.6 -0.0 150
Straight ‘pipe, len=16.54 ......... 16.5 527.2 -0.1 2.5 -0.0 150
Nnode=CSPUMPB .......ccceeacnen 527.2 6.0 2.5 0.0 150
LINK TCSBD=CSPUM> gpm=3185.3 TCSBD>CSPUMPD
Dnom=16, Dact=15.25, sch=S, mat="carbon steel"
component_name------=--========-=-- > <--K-> <=-L=-> <--H-> <-dH-> <=--P-> <-dP-> <T>
inlet node=TCSBD ....ccoveeveunnnn 525.6 1.8 150
fixed_flow=3125 ..........ccc0ven 525.6 0.0 1.8 0.0 150
Gate valve isolation ............. 8.5 525.5 -0.0 1.8 -0.0 150
90° long radius elbow ............ 16.8 525.4 -0.1 1.8 -0.0 150
45° long radius elbow ............ 10.8 525.4 -0.1 1.7 -0.0 150
Straight pipe, len=10.56 ......... 10.6 525.3 -0.1 1.7 -0.0 150
exit_node=CSPUMPD ................ 525.3 0.0 1.7 -0.0 150
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EZFLOW: Version 3 QA

sibe: unspecified
0#02.NET: U3-150, RHR A/C-10K,B/D-11K, CS A/B/C/D-3125, LIMITING

----------------------- TVA AUTHORIZED USE ONLY ~---ccmcmcccccn i mmmem e me o

pipe material roughness dia.red.
CS carbon steel ..... 0.0001500 0.00000
CIl cast iron ........ 0.0008500 0.00000
CO concrete ......v.. 0.0030000 0.00000
SS stainless steel .. 0.0000050 0.00000
CU COPPEY v eveneeeenn 0.0000050 0.00000
FG fiberglass ....... 0.0005000 0.00000
PV PVC ...ttt v e 0.0004000 0.00000
CL cement-lined ..... 0.0020000 0.00000

standard=Steam&Condensate

system contains 58 parts: 29 links, 15 nodes, NO pumps, 14 Tees
reference_temperature=150 at node =1 .
barometric_pressure=14.7

*%% WARNING ***
Links having =zero or near zero flow (especially inactive
portions of the network and links having check valves) may
be mathematically indeterminate. The computed parameters
for such links must be considered with caution. All 1links

' less than 1 gpm flow are indicated with a "?2".
S

OLUTION SUMMARY ***
Solution Status = Converged.
Number of Iterations = 64
Largest Corrections in Last Iteration:
Flow = 7.55e-002 gpm
Pressure = -3.73e-005 psig
Tee Loss Coefficient = -7.54e-005
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: unspecified
#02.NET: U3-150, RHR A/C-10K,B/D-11K, CS A/B/C/D-3125,

---------------------- TVA AUTHORIZED USE ONLY -==-=----

NETWORK DETAIL

LINK l===s==T2===> "1>2"

inlet=1, exit=T2, dia=30, sch=XS, mat='"carbon steel"
"Straight pipe", len=4 ‘

"Check valve", flow=14700, dp=2.92

LINK 23====T22==> "23>22" )
inlet=23, exit=T22, dia=30, sch=XS, mat="carbon steel"
"Straight pipe", len=4 ‘
"Check valve", flow=14700, dp=2.92

LINK 27====T26==> "27>26"
inlet=27, exit=T26, dia=30, sch=XS, mat="carbon steel"
"Straight pipe", len=4 ‘
"Check valve"™, £flow=14700, dp=2.92

LINK S=====T6===> "5>6"
inlet=5, exit=T6, dia=30, sch=XS, mat="carbon steel"
"Straight pipe", len=4
"Check valve", £flow=14700, dp=2.92

T4AC==PUMPA> "RHR ‘Pump A"
t=T4AC, exit=PUMPA, dia=24, sch=S, mat="carbon steel"
X

xed_flow=10000
"Gate valve" isolation
190" short radius elbow"
190" short radius elbow"
"90~ short radius elbow"
"Straight pipe", len=19.625
"Decreasexr", dia=23.24

LINK T4AC==PUMPC> "RHR Pump C"
inlet=T4AC, exit=PUMPC, dia=24, sch=S, mat="carbon steel"
fixed_flow=10000
"Gate valve" isolation
190" short radius elbow"
45~ short radius elbow"
"Straight pipe", len=11.86

LINK T4BD==PUMPB> "RHR Pump B"
inlet=T4BD, exit=PUMPB, dia=24, sch=S, mat="carbon steel"
fixed flow=11000 :
"Gate valve" isolation
190" short radius elbow"
145"~ short radius elbow"
"Straight pipe", len=11.875

LIMITING
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EZFLOW: Version 3 QA

Sieae : unspecified

#02.NET: U3-150, RHR A/C-10K,B/D-11K, CS A/B/C/D-3125, LIMITING
----------------------- TVA AUTHORIZED USE ONLY ‘mecwcccmamccmmem e cm e e e

NETWORK DETAIL

LINK T4BD==PUMPD> "RHR Pump D"

inlet=T4BD, exit=PUMPD, dia=24, sch=S, mat="carbon steel"
fixed_flow=11000

"Gate valve" isolation

190"~ short radius elbow"

"90" short radius elbow"

190" short radius elbow"

"Straight pipe", len=22.42

"Decreaser', dia=23.24

LINK TCSA>CSPUaba "CS Pump C"
inlet=TCSAC, exit=CSPUMPC, dia=16, sch=S, mat="carbon steel”
fixed flow=3125 . .
"Gate valve' isolation
"90" long radius elbow"
45" long radius elbow"
"Straight pipe", len=10.57

LINK TCSAC=CSPUM> "CS pump. A"
inlet=TCSAC, exit=CSPUMPA, dia=16, sch=S, mat="carbon steel"
ed_flow=3125 :
e valve" isolation
0" long radius elbow"
"90" long radius elbow"
"Straight pipe", len=16.41

LINK TCSB>CSPUabc "TCSBD>CSPUMPD"
inlet=TCSBD, exit=CSPUMPD, dia=16, sch=S, mat="carbon steel"
fixed flow=3125
"Gate valve" isolation
"90" long radius elbow!
145" long radius elbow"
"Straight pipe", len=10.56

LINK TCSBD=CSPUM> "TCSBD>CSPUMPB"

inlet=TCSBD, exit=CSPUMPB, dia=16, sch=S, mat="carbon steel"
fixed_flow=3125

"Gate valve" isolation

"90" long radius elbow"

90" long radius elbow"

"Straight pipe", len=16.54

NODE 1 "Strainexr 204A"
elev=528.4, pres=3.55, temp=150

NODE 23 "Strainer 204CH"

' ‘v=528(.4, pres=3.55, temp=150




.
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EZFLOW: Version 3 QA .
: unspecified
#02 .NET: U3- 150, RHR A/C-10K,B/D-11K, CS A/B/C/D-3125,

ey TVA AUTHORIZED USE ONLY -------

NETWORK DETAIL

NODE 27 "Strainexr 204D"
elev=528.4, pres=3.55, temp=150

NODE 5 "Strainexr 204B*"
elev=528.4, pres=3.55, temp=150

NODE CSPUMPA “CS pump a"
elev=521.3

NODE CSPUMPB "CS pump b"
elev=521.3

NODE CSPUMPC "CS pump c* ’
elev=521.3

NODE CSPUMPD "CS puwmp d"
elev=521.3

NODE PUMPA "RHR pump a"

iv:SZl .6
' PUMPB "RHR pump b"

elev=521.6

NODE PUMPC "RHR pump c"
elev=521.6

NODE PUMPD "RHR pump da»
elev=521.6

TEE T2 "Strainer 204A"
nodel=T6, node2=1, node3=T36, elev=525.3
"standard converging!

TEE T22 "Strainexr 204C"
nodel=T20, node2=23, node3=T33, elev=525.3
"standard diverging (lateral_to_run)"

TEE T26 "Strainer 204D"
nodel=T33, node2=27, node3=T30, elev=525.3
"standard converging"

TEE T4AC "T36>PUMPC>PUMPA"
nodel=T36, node2=PUMPC, node3=PUMPA, elev=525.6
nstandard diverging (run_to_lateral)"

LIMITING

- e Ee e . v e g Gy ey e
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unspecified
#02.NET: U3-150, RHR A/C- 10K B/D-11K, CS A/B/C/D-3125,

--------------------------- TVA AUTHORIZED USE ONLY ---~---

NETWORK DETAIL

TEE T4BD "T30>PUMPD>PUMPB"
nodel=T30, node2=PUMPB, node3=PUMPD, elev=525.6
"standard diverging (xrun_to_lateral)™

TEE T6 "Strainer 204B"
nodel=T2, node2=5, node3=11l, elev=525.3
"standard diverging (lateral_to_run)"

TEE TCSAC "T14>CSPUMPA>CSPUMPCY
nodel=T1l4, node2=CSPUMPA, node3=CSPUMPC, elev=525.3
"standard diverging (run_to_lateral)™"

TEE TCSBD "T20>CSPUMPB>CSPUMPD" ‘

nodel=T20, node2=CSPUMPD, node3= CSPUMPB, elev=521.3
"standard diverging (run_to_lateral)™"

LIMITING
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< : unspecified ‘
: #02.NET: U3-150, RHR A/C-10K,B/D-11K, CS A/B/C/D-3125, LIMITING
B/ TVA AUTHORIZED USE ONLY -cocemeem e cccmccamc e e m =

SUMMARY OF LINKS

inlet_node exit_node mat dia sch red roughness. gpm <-Head Head-> deltaP
1 T2 CS 30.0 XS def default 14487 6536.8 ©530.2 -2.8
23 T22 .CS 30.0 XS def default 13494 536.8 531.1 -2.4
27 T26 CS 30.0 XS def default 14033 536.8 530.6 -2.6
5 T6 CS 30.0 XS def default 13538 -536.8 531.0 -2.4
T4AC PUMPA Cs 24.0 S def default 10193 524.8 524.0 -0.3
T4AC PUMPC CS 24.0 S def default 10193 ., 523.0 522.5 -0.2
T4BD PUMPB Cs 24.0 & def default 11212 .523.5 6523.0 -0.2
T4BD PUMPD Cs 24.0 S def default 11212 525.7 524.7 -0.4
TCSAC ‘CSPUMPC Cs 16.0 S def default 3185 527.3 8527.0 -0.1
TCSAC CSPUMPA Cs 16.0 S def default 3185 525.3 525.0 -0.1
"TCSED CSPUMPD Cs 16.0 S def default 3185 525.6 525.3 -0.1
TCSBD- CSPUMPB Cs 16.0 s def default - 3185 527.5 527.2 -0.1
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U 02.NET: U3-150, RHR A/C-10K,B/D-11K, CS A/B/C/D-3125, LIMITING
A TVA AUTHORIZED USE ONLY =-----comccmccaccmcocicaaaa-

SUMMARY 'OF NODES

node_name Elev Head Pres Tmp dens status
1 528.4 536.8 3.6 150 61.2 OK

23 528.4 ©536.8 3.6 150 61.2 OK

27 528.4 536.8 3.6 150 61.2 OK

5 528.4 536.8 3.6 150 61.2 OK
CSPUMPA 521.3 525.0 1.6 150 61.2 OK
CSPUMPB 521.3 527.2 2.5 150 61.2 OK
CSPUMPC 521.3 527.0 2.4 150 61.2 OK
CSPUMPD 521.3 525.3 1.7 150 61.2 OK |,
PUMPA 521.6 524.0 1.0 150 61.2 OK
PUMPB 521.6 523.0 0.6 150 61.2 OK
PUMPC 521.6 522.5 0.4 150 61.2 OK
PUMPD 521.6 524.7 1.3 150 61.2 OK g
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s . unspecified ‘
#02.NET: U3-150, RHR A/C-10K,B/D-11K, CS A/B/C/D-3125, LIMITING
- o --_i-- TVA AUTHORIZED USE ONLY --~---mecmcemccceccmeem————-

SUMMARY OF CONTROL VALVES

inlet_node exit. _node seg gpm type status
1 T2 1 14487 CHECK OPEN
23 T22 1 13494 CHECK OPEN
27 T26 1 14033 CHECK OPEN
5 T6 1 13538 CHECK OPEN
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unspecified .

SUMMARY OF TEES

Tee_name type gpml gpm2 gpm3 Heddl Head2 Head3 Presl
T2 SCON 8901 14487 23388 530.5 530.2 527.4 2.2
T22 SDLR 8105 13494 5389 530.8 531.1 531.0 2.3
T26 SCON 5389 14033 15423 530.9 530.6 528.6 2.4
T4AC SDRL: 20386 10193 10183 b524.2 523.0 524.8. -0.6
T4BD. SDRL 22425 11212 11212 525.0 523.5 525.7 -0.2
T6 SDLR 8901 13538 4637 530.7 531.0 530.9 . 2.3
TCSAC SDRL 6371 3185 3185 525.8 525.3 527.3, 0.2
TCSBD SDRL 6371 3185 3185 526.1 525.6 527.5 2.0

#02.NET: U3-150, RHR A/C-10K,B/D-11K, CS A/B/C/D-3125, LIMITING
------------- =======-~== TVA AUTHORIZED USE ONLY -----=c=mm--cccmcae—mmaa——-
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EZFLOW: Version 3 QA

RHR A/C-10K,B/D-11K, CS A/B/C/D-3125, LIMITING

s : unspecified
#02 .NET: U3-150,

LINK DETAIL

LINK l=====T2===> gpm=14487 1>2
Dnom=30, Dact=29, sch=XS, mat="carbon steel"
component_name------===--==-=--=--= > <--K-> <--L->
inlet_ node=1 ..........cccciianen
Straight pipe, len=4 ............. 4.0
Check valve, flow=14700, dp=2.92 . 8.51
exit_ node=T2 ..........ccocervecnnn
LINK 23====T22==> gpm=13494 23>22
Dnom=30, Dact=29, sch=XS, mat="carbon steel"
component_name------==-==---=---= > <--K-> <--L->
inlet_node=23 ........ccictuennnn
Straight pipe, len=4 ............. 4.0
Check valve, flow=14700, dp=2.92 . 8.51
exit_node=T22 ........ccveeeennnnn
LINK 27====T26==> gpm=14033 27>26
Dnom=30, ‘Dact=29, sch=XS, mat="carbon steel"
component_name-----====-=--=--=-== > <-=-K-> <--L->
" ipnlet node=27 .......ccii0eeennnnn
ight pipe; len=4 ............. 4.0
valve, flow=14700, dp=2.92 . 8.51
exit_node=T26 ........cccuvevannnn
LINK S=====T6===> gpm=13538 556
Dnom=30, Dact=29, sch=XS, mat="carbon steel"
component_name------=-=--==-=------ > <--K-> <--L->
inlet node=5 ........cccicuennnnn
Straight pipe, len=4 ............. 4.0
Check valve, flow=14700, dp=2.92 . 8.51
exit_node=T6 .........cccvevieeanns
LINK T4AC==PUMPA> gpm=10193 RHR Pump A
Dnom=24, Dact=23.25, sch=S, mat="carbon steel"
component_name----==-==-----==---= > <==-K-> <--L->
inlet node=T4AC ........ccceenenns
fixed flow=10000 ........c.cccvvoenn
Gate valve isolation ............. 12.8
90° short radius elbow ........... 35.0
90° short radius elbow ........... 35.0
90° short radius elbow ........... 35.0
Straight pipe, len=19.625 ........ 19.6
Decreaser, dia=23.24 .......c...0. 0.00
- exit_node=PUMPA ...........couu..n

TVA AUTHORIZED USE ONLY

<=--H->
536.8
536.7
530.2
530.2

<=--H->
536.8
536 .7
531.1
'531.1

<--H->
536.8
536.7
530.6
530.6

<=-~H->
536.8
536.7
531.0
531.0

<--H->
524.8
524.8

- 524.7

524.5
524.3
524.1
524.0
524.0
524.0

<-dH->

~0..0
-6.5
0.0

<-dH->

-0.0
-6.1
0.0

<-dH->

0.0
-0.1
-0.2
-0.2
-0.2
-0.1
-0.0
-0.0

<==P=->
-0.4
-0.4
-0.4
-0.5
-0.6
-0.6
-0.7
-0.7
1.0

B R I e el L L W

<T>
150
150
150
150

<T>
150
150
150
150

<T>
150
150
150
150

<T>
150
150
150
150

<T>
150
150
150
150
150
150
150
150
150







Date: 07/19/97 (Sat) Time: 0710 11
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Sgec : unspecified
#02.NET: U3-150, RHR A/C-10K,B/D-11K, CS A/B/C/D-3125, LIMITING
----------------------- TVA AUTHORIZED USE ONLY w---ecc e e mecem e m e m e e

LINK DETAIL

LINK T4AC==PUMPC> gpm=10193 RHR Pump C
Dnom=24, Dact=23.25, sch=S, mat="carbon steel"

component _name-----------==-=====-- > «=--K-> <--L-> <--H-> <-dH-> <--P->
inlet_node=T4AC .......ccovevennns 523.0 -1.1
fixed_£flow=10000 .........ccconennn 523.0 0.0 -1.1
Gate valve isolation ............. 12.8 522.9 -0.1 -1.1
90° short radius elbow ........... 35.0 522.7 -0.2 -1.2
45° short radius elbow ........... 22.5 522.6 -0.1 . -1.3
Straight pipe, len=11.86 ......... 11.9 522.5 -0.1 -1.3
exit_node=PUMPC ........coceemennn 522.5 -0.0 0.4

LINK T4BD==PUMPB> gpm=11212 RHR Pump B
Dnom=24, Dact=23.25, sch=S, mat='"carbon steel"

-

component_name------==---==-===-=- > <--K-> <--L-> <--H-> <-dH-> <--P->
inlet_node=T4BD .....cccveeveennnn . 523.5 -0.9
fixed _flow=11000 ........cccneen.n 523.5 0.0 -0.9
Gate valve isolation ............. 12.8 b523.4 -0.1 -0.9
90° short radius elbow ........... 35.0 523.2 -0.2 -1.0
45° short radius elbow ........... 22.5 523.0 -0.2 -1.1
Straight pipe, len=11.875 ........ 11.9 523.0 -0.1 -1.1
Qnode:PUMPB .................. 523.0 -0.0 0.6
LINK T4BD==PUMPD> gpm=11212 RHR Pump D

Dnom=24, Dact=23.25, sch=S, mat='"carbon steel"
component_name-------=-=======-=--- > <==-K-> <~--L-> <--H-> <-dH-> <--P->
inlet node=T4BD ......cccceeeeeenn 525.7 0.0
fixed_flow=11000 ...........c.cn.. 525.7 0.0 0.0
Gate valve isolation ............. 12.8 525.6 -0.1 0.0
90° shoxrt radius elbow ........... 35.0 525.4 -0.2 -0.1
90° short radius elbow ........... 35.0 525.1 -0.2 -0.2
90° short radius elbow ........... 35.0 524.9 -0.2 -0.3
Straight pipe, len=22.42 ......... 22.4 524.7 -0.2 -0.4
Decreaser, dia=23.24 .....cccceesen 0.00 524.7 -0.0 -0.4
exit_node=PUMPD .........cccceennen 524.7 -0.0 1.3
LINK TCSA>CSPUaba gpm=3185.3 CS Pump C

Dnom=16, Dact=15.25, sch=S, mat="carbon steel”
component_name-------==-====---=---- > <=--K-> <--L-> <--H-> <-dH-> <--P->
inlet node=TCSAC ......cceveunnnnn 527.3 0.8
fixed flow=3125 ...... e ee e 527.3 0.0 0.8
Gate valve isolation ............. 8.5 527.2 -0.0 0.8
90° long radius elbow ............ 16.8 527.1 -0.1 0.8
45° long radius elbow ............ 10.8 527.1 -0.1 0.8
Straight pipe, len=10.57 ......... 10.6 527.0 -0.1 0.7
exit_node=CSPUMPC ........ccnvvvnn 527.0 -0.0 2.4

<-dP->

<T>
150
150
150
150
150
150
150

<T>
150
150
150
150
150
150
150

<T>
150
150
150
150
150
150
150
150
150

<T>
150
150
150
150
150
150
150




[
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EZFLOW: Version 3 QA

f‘; unspecified

LINK TCSAC=CSPUM> gpm=3185.3 CS pump A
Dnom=16, Dact=15.25, sch=S, mat="carbon steel"

LINK DETAIL

#02.NET: U3-150, RHR A/C-10K,B/D-11K, CS A/B/C/D-3125, LIMITING
---------------------- TVA AUTHORIZED USE ONLY

component_name------=-==--------- > <--K-> <--L-> <~-H-> <-dH-> <--P->
inlet_node=TCSAC ..........ccunun. 525.3 0.0
fixed flow=3125 .........c.e0uu.nn 525.3 0.0 0.0
Gate valve isolation ............. 8.5 525.3 ~0.0 -0.0
90° long radius elbow ............ 16.8 6525.2 -0.1 -0.1
90° long radius elbow ............ 16.8 525.1 -0.1 . -0.1
Straight pipe, len=16.41 ......... 16.4 525.0 -0.1 -0.1
exit_node=CSPUMPA ..........c.000n. 525.0 -0.0 1.6
LINK TCSB>CSPUabc gpm=3185.3 TCSBD>CSPUMPD
Dnom=16, Dact=15.25, sch=S, mat="carbon steel" .
component_nam@---------=--------- > <~-K-> <--L-> <--H-> <~dH-> <~-P->
inlet_node=TCSBD ........ccc0euu.nn 525.6 1.8
fixed_flow=3125 ........coevnennns 525.6 0.0 1.8
Gate valve isolation ............. 8.5 525.5 -0.0 1.8
90° long radius elbow ............ 16.8 525.5 -0.1 1.8
45° long radius elbow ............ 10.8 525.4 -0.1 1.7
Straight pipe, len=10.56 ......... 10.6 525.3 -0.1 1.7
node=CSPUMPD ......ccovueennnn 525.3 0.0 1.7
LINK TCSBD=CSPUM> gpm=3185.3 TCSBD>CSPUMPB
Dnom=16, Dact=15.25, sch=S, mat="carbon steel"
component_name---------------=--- > <=-K-> <--L~> <--H-> <-dH-> <~-P->
inlet_node=TCSBD ........c.cc0.... 527.5 2.7
fixed flow=3125 ............ .00, 527.5 0.0 2.7
Gate valve isolation ............. 8.5 527.5 -0.0 2.6
90° long radius elbow ............ 16.8 527.4 -0.1 2.6
90° long radius elbow ............ 16.8 527.3 -0.1 2.6
Straight pipe, len=16.54 ......... 16.5 527.2 -0.1 2.5
exit_node=CSPUMPB ................ 527.2 0.0 2.5

<~dP->

0.0
-0.0
-0.0
-0.0
-0.0

1.7

<-dP->

Tt 1 1 1
eNoNoNeoNoNel
s NoNoNoNoNo

<T>
150
150
150
150
150
150
150

<T>
150
150
150
150
150
150
150

<T>
150
150
150
150
150
150
150
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unspecified ’
#03.NET: U3-150, RHR A/B/C/D-10K, CS A/C-4650,B/D-3125,LIMITING
e e m e . - ——— TVA AUTHORIZED USE ONLY --ccocamccmccccmce e e m e
pipe material roughness dia.red.
CS carbon steel ..... 0.0001500 0.00000
ClI cast dron ........ 0.0008500 0.00000
CO concrete ........ . 0.0030000 0.00000 ‘ -
SS stainless steel .. 0.0000050 0.00000
CU copper .......o0u 0.0000050 0.00000
FG fiberglass ....... 0.0005000 0.00000
PV PVC ... ittt et eeen 0.0004000 0.00000
CL: cement-lined ...... 0.0020000 0.00000

standard=Steam&Condensate

system contains 58 parts: 29 links, 15 nodes, NO pumps, 14 Tees

reference_temperature=150 at node=l .
barometric_pressure=14.7

* % % WARNING %* % &
Links having zexo or near zexo flow (especially inactive
portions of the network and links having check wvalves) may
be mathematically indeterminate. The computed parametexrs
£ such links must be considered with caution. All 1links
less than 1 gpm flow are indicated with a "?2".

*%%* SOLUTION SUMMARY ***
Solution Status = Maximum convergence achieved.
Number of Iterations = 70
Largest Corrections in Last Iteration:
Flow = -4.58e-001 gpm
Pressure = -8.97e-005 psig
Tee Loss Coefficient = 0.00e+000




.
#
©
f




Date: 07/19/97 (Sat) Time: 0717 2

E OW: Version 3 QA

@ unspecified

Iy, #03.NET: U3-150, RHR A/B/C/D-10K, CS A/C-4650,B/D-3125, LIMITING
--------------------------- TVA AUTHORIZED USE ONLY w=-ccccccammcmcccccccccmmees

NETWORK DETAIL

LINK l=====T2===> "1>2"
inlet=1, exit=T2, dia=30, sch=XS, mat="carbon steel"
"Straight pipe", len=4
"Check valve", flow=14700, dp=2.92

LINK 23====T22==% W23>22"
inlet=23, exit=T22, dia=30, sch=XS, wat='"carbon steel”
"Straight pipe", len=4
"Check valve", £low=14700, dp=2.92

LINK 27====T26==> "27>26"
inlet=27, exit=T26, dia=30, sch=XS, mat=%"carbon steel”
"Straight pipe", len=4 .
"Check valve', flow=14700, dp=2.92

LINK 5=====T6===> "5>6"

inlet=5, exit=T6, dia=30, sch=XS, mat="carbon steel"
"Straight pipe", len=4

"Check valve', flow=14700, dp=2.92

Q( T4AC==PUMPA> "RHR Pump A"
M let=T4AC, exit=PUMPA, dia=24, sch=S, mat="carbon steel"

fixed flow=10000

"Gate valve" isolation

190" short radius elbow"
®90." .short radius elbow"
"90” short radius elbow"
"Straight pipe"”, len=19.625
"Decreaser", dia=23.24

LINK T4AC==PUMPC> "RHR Pump C

inlet=T4AC, exit=PUMPC, dia=24, sch=S, mat="carbon steel®
fixed_£flow=10000

"Gate valve" isolation

"90~ short radius elbow"

145" short radius elbow"

"Straight pipe", len=11.86

LINK T4BD==PUMPB> "RHR Pump B"
inlet=T4BD, exit=PUMPB, dia=24, sch=S, mat="carbon steel™"
fixed flow=10000 ’
"Gate valve" isolation
90" short radius elbow!
145"~ short radius elbow"
"Straight pipe®, len=11.875
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: unspecified
#03.NET: U3-150, RHR A/B/C/D-10K, cs A/C~4650,B/D-3125, LIMITING
L TVA AUTHORIZED USE ONLY - ==-cec oo omemeeo e

NETWORK DETAIL

LINK T4BD==PUMPD> "RHR Pump D"

inlet=T4BD, exit=PUMPD, dia=24, sch=S, mat="carbon steel®"
fixed £flow=10000

"Gate valve" isolation

"90" short radius elbow"

90" short radius elbow"

90" short radius elbow"

"Straight pipe!", len=22.42

"Decreasexr", dia=23.24

LINK TCSA>CSPUaba "CS Pump C"
inlet=TCSAC, exit=CSPUMPC, dia=16, sch=S, mat="carbon steel”
fixed flow=4650 .
"Gate valve" isolation
190" long radius elbow"
45" long radius elbow®
"Straight pipe", len=10.57

LINK TCSAC=CSPUM> "CS pump AM
inl et =TCSAC, exit=CSPUMPA, dia=16, sch=S, mat="carbon steel™
ed_flow=4650
te valve" isolation .
"90" long radius elbow"
"90" long radius elbow"
nStraight pipe", len=16.41

LINK TCSB>CSPUabc "TCSBD>CSPUMPD"
inlet=TCSBD, exit=CSPUMPD, dia=16, sch=S, mat="carbon steel"
fixed_flow=3125
"Gate valve' ‘isolation
190" long radius elbow"
145" long radius elbow"
"Straight pipe", len=10.56

I

LINK TCSBD=CSPUM> "TCSBD>CSPUMPB!"
inlet=TCSBD, exit=CSPUMPB, dia=16, sch=S, mat="carbon steel®
fixed_ flow=3125 .
"Gate valve" isolation
"90" long radius elbow"
"90" long radius elbow"
"Straight pipe", len=16.54

NODE 1 "Strainexr 204A"
elev=528.4, pres=3.55, temp=150

NODE 23 "St;ainer 204C"
‘ev=528-.4, pres=3.55, temp=150
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EZFLOW: Vexrsion 3 QA

‘Sl unspecified

U#OB NET: U3-150, RHR A/B/C/D-10K, CS A/C-4650,B/D- 3125, LIMITING

/A g TVA AUTHORIZED USE. ONLY ==----cccmocccacceccmmac——m-

NETWORK DETAIL

NODE 27 “"Strainer 204D"
elev=528.4, pres=3.55, temp=150

NODE 5 "Strainer 204B"
elev=528.4, pres=3.55, temp=150

NODE CSPUMPA "CS pump a'

elev=521.3
NODE' CSPUMPB "CS- pump b

elev=521.3
NODE CSPUMPC "CS pump c" .
elev=521.3

NODE CSPUMPD "CS pump d"
elev=521.3

NODE PUMPA "RHR pump a"
ev=521.6

PUMPB "RHR pump b"
elev=521.6

NODE PUMPC "RHR pump c*
elev=521.6

NODE PUMPBD "RHR pump d"
elev=521.6

TEE T2 "Strainer 204AM™
nodel=T6, node2=1, node3=T36, elev=525.3

"standaxrd convexrging"

TEE T22 "Strainexr 204C"
nodel=T20, node2=23, node3=T33, elev=525.3
"standard diverging (lateral_to_run)"

TEE T26 "Strainexr 204D"
nodel=T33, node2=27, node3=T30, elev=525.3

"standard converging"
TEE T4AC "T36>PUMPC>PUMPA"

nodel=T36, node2=PUMPC, node3=PUMPA, elev=525.6
"standard diverging (run_to_lateral)™

. |
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ls‘ unspecified

#03.NET: U3-150, RHR A/B/C/D-10K, CS A/C-4650,B/D-3125,LIMITING
---------------------- TVA AUTHORIZED USE -ONLY === o som e o mmmmo e e e mm

NETWORK DETAILL

TEE T4BD "T30>PUMPD>PUMPB"
nodel=T30, node2=PUMPB, node3=PUMPD, elev=525.6
"standard diverging (run_to_lateral)™

TEE T6 “"Strainer 204B"
nodel=T2, node2=5, node3=11l, elev=525.3
"standard diverging (lateral_to_xrun)"

TEE TCSAC "T14>CSPUMPA>CSPUMPC"
nodel=T14, node2=CSPUMPA, node3=CSPUMPC, elev=525.3
"standard diverging (run_to_lateral)"

TEE TCsSBD "T20>CSPUMPB>CSPUMPD" .

nodel=T20, node2=CSPUMPD, node3=CSPUMPB, elev=521.3
"standard diverging (run_to_lateral)*®
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EZFLOW: Version 3 QA

ane : unspecified
#03. NET U3-150, RHR A/B/C/D-10K, CS A/C-4650, B/D-3125, LIMITING
B TVA AUTHORIZED USE ONLY ==-=------cccccccmcce—eacan-

SUMMARY OF LINKS

inlet_node  exit_node mat dia sch red roughness gpm <-Head Head-> deltaP
1 T2 CS 30.0 XS def default 14643 536.8 530.1 -2.8
23 T22 CS 30.0 XS def default 13824 536.8 530.8 -2.5
27 T26 CS 30.0 XS def default 14273 536.8 530.4 -2.7
5 T6 CS 30.0 XS def default 13883 . 536.8 530.7 -2.6
T4AC PUMPA Cs 24.0 S def default 10193 524.9 524.1 -0.3
T4AC PUMPC Cs 24.0 S def default 10193 . 523.1 522.6 -0.2
T4BD PUMPB Cs 24.0 S def default 10193 , 524.4 524.0 -0.2
T4BD PUMPD Cs 24.0 S def default 10193 ©526.2 525.4 -0.3
TCSAC CSpPUMPC Cs 1l6.0 S def default 4740 522.4 521.9 -0.2
TCSAC CSPUMPA Cs 16.0 S def default 4740 518.1 517.4 -0.3
TCSBD CSPUMPD Cs 16.0 S def default 3185 525.2 524.9 -0.1
TCSED CSPUMPB Cs 16.0 S def default 3185 527.1 526.8 -0.1




@

““““““““““
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s : unspecified
#03.NET: U3-150, RHR A/B/C/D-10K, CS A/C-4650,B/D-3125,LIMITING
B TVA AUTHORIZED USE ONLY ==---ccmmccccmcmcccccccacao-

SUMMARY OF NODES

node_name Elev Head Pres Tmp dens status
1 528.4 536.8 3.6 150 61.2 OK

23 528.4 536.8 3.6 150 61.2 OK

27 528.4 536.8 3.6 150 61.2 OK

5 528.4 536.8 3.6 150 61.2 OK
CSPUMPA 521.3 517.4 ~-1.6 150 61.2 OK
CSPUMPB 521.3 526.8 2.3 150 61.2 OK
CSPUMPC 521.3 521.9 0.3 150 61.2 OK
CSPUMPD 521.3 ©524.9 1.5 150 61.2 OK
PUMPA 521.6 524.1 1.0 150 61.2 OK
PUMPB 521.6 524.0 1.0 150 61.2 OK
PUMPC 521.6 522.6 0.4 150 61.2 OK
PUMPD 521.6 525.4 1.6 150 61.2 OK 4
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: unspecified
#03.NET: U3-150, RHR A/B/C/D-10K, CS A/C-4650,B/D-3125,LIMITING
e 'TVA AUTHORIZED USE ONLY -----eccccm e m e

SUMMARY OF CONTROL VALVES

inlet_node exit_node seg gpm type status
1 T2 1l 14643 CHECK OPEN
23 T22 1 13824 CHECK OPEN
27 T26 1l 14273 CHECK OPEN
5 Té6 1l 13883 CHECK OPEN




:4‘. "
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EZFLOW: Version 3 QA

Saems : unspecified

0#03.NET: U3-150, RHR A/B/C/D-10K, CS A/C-4650,B/D-3125,LIMITING

- —mmmm— e ————— e — - —————— TVA AUTHORIZED USE ONLY ~cceccrccmrcmccc e ncnccamcm =

SUMMARY OF TEES

Tee_name type gpml gpm2 gpm3 Headl Head2 Head3 Presl Pres2 Pres3
T2 SCON 7665 14643 22308 530.3 530.1 527.5 2.1 2.0 0.9
T22 SDLR 9633 13824 4191 530.3 530.8 530.7 2.1 2.3 2.3
T26 SCON 4191 14273 18464 S530.7 530.4 528.6 2.3 2.2 1.4
T4AC SDRIL, 20386 10193 10193 ©524.3 523.1% 524.9. -0.6 -1.1 -0.3
T4BD SDRL, 20386 10193 10193 '525.7 524.4 526.2 0.0 -0.5 0.3
T6 SDLR 7665 13883 6218 530.5 530.7 530.6 2.2 2.3 2.2
TCSAC SDRL 9480 4740 4740 519.2 518.1 522.4 . -2.6 -3.1 -1.2
TCSBD SDRL 6371 3185 3185 525.7 525.2 527.1 1.9 1.6 2.5
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EZFLOW: Version 3 QA
: unspecifi
#03.NET: U3-150, RHR A/B/C/D-10K, CS A/C-4650,B/D-3125,LIMITING

LINK l=====T2==
Dnom=30, Dact=2
component_name-
inlet_node=1 ..
Straight pipe,

------------ TVA AUTHORIZED USE ONLY

=> gpm=14643 1>2

LINK DETAIL

9, sch=XS, mat="carbon steel"

Check valve, f£low=14700, dp=2.92 L

exit node=T2 ..

LINK 23====T22=
Dnom=30, Dact=2
component_name-
inlet_node=23 .
Straight pipe,

------------------ > <==K~> <--L->

len=4 ............. 4.0
8.51

=> gpm=13824 23522

9, sch=XS, mat="carbon steel"

------------------ > <-=-K-> <-=-L->

len=4 ............. 4.0

Check valve, flow=14700, dp=2.92

exit_node=T22 .

LINK 27====T26=
Dnom=30, Dact=2

=> gpm=14273 27>26

9, sch=XS, mat=%"carbon steel"

component_name-

glet node=27 ...... .. 0 0

Qight pipe, len=4 .............
ck valve, £low=14700, dp=2.92

exit_node=T26 .

LINK S=====T6==
Dnom=30, Dact=2
component_name-
inlet_node=5 ..
Straight pipe,

=> gpm=13883 5>6

9, sch=XS, mat="carbon steel"

len=4 .....cceeven.

Check valve, flow=14700, dp=2.92

exit_node=T6 ..

LINK T4AC==PUMPA>

Dnom=24, Dact=2
component_name-
inlet_node=T4AC
fixed_£low=1000

-------------------

Gate valve isolation .............

90° short radiu
90° short radiu
90° short radiu
Straight pipe,

Decreaser, dia=
exit_node=PUMPA

gpm=10193 RHR Pump A

3.25, sch=S, mat="carbon steel"
------------------ > ¢«=-=-K=-> «<--L->
0

12.8
s elbow ........... 35.0
S €lboW ... 35.0
s elbow ........... 35.0
len=19.625 ........ 19.6
23.24 L.t 0.00

<-~H->
536.8
536.7
§30.1
530.1

<~-H->
536.8
536.7
530.8
530.8

<=--H->
536.8
536.7
530.4
530.4

<==H->
536.8
536.7
530.7
530.7

<--H->
524.9
524.9
524.8
524.6
524.4
524.2
524.1
524.1
524.1

<-dH->

-0.0
-6.7

0.0

<~-dH->

-0.0
~-6.0
0.0

<-dH->

-0.0
~-6.4
0.0

<-dH->

-0.0
~6.0
0.0

<-dH->

0.0
-0.1
-0.2
-0.2
-0.2
-0.1
-0.0
-0.0

<—-

N O WW
oONUIa YV

<—-

NRRWWwY
wouoav

<-—

NOWwWwr
NoOoUOGAOYV

<-—

N WWwY
wouayv

<=-=-P=->
-0.3
-0.3
-0.3
-0.4
-0.5
-0.6
-0.7
-0.7
1.0

<~-dP->

-0.0
-2.8
1.3

<-dpP->

<-dP-~>

-0.0
-2.7
1.3

<-dP->

0.0
-0.0
-0.1
-0.1
-0.1
-0.0
-0.0

1.7

s m me T Em e AN e S s G e En Em N e e e S SR e A =

<T>
150
150
150
150

<T>
150
150
150
150

<T>
150
150
150
150

<T>
150
150
150
150

<T>
150
150
150
150
150
150
150
150
150
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LINK T4AC==PUMPC>
Dnom=24,
component_name
inlet_node=T4AC
fixed_flow=10000
Gate valve isolation
90° short radius elbow

unspecifi

Dact=2

ed

3.25,

45° short radius elbow ..

Stra

exit_node=PUMPC .

LINK T4BD==PUMPB>
Dnom=24, Dact=23.25,

comp
inle

fixed_£1low=10000
Gate valve isolation
90° short radius elbow
45° ghort radius elbow

.

LINK T4BD==PUMPD>

ight pipe,

len=11.86

Time:

gpm=10193
sch=§5,

sch=§S,

0717

.........
.........
.........
---------
---------
.........

ooooooooo

onent_name-----=---=====-===-- >

t node=T4BD

ight pipe,
_node=PUMPB

---------
--------
e s s .
..
..

len=11.875

---------

---------

--------

ooooooo

11

LINK DETAIL

RHR Pump C
mat="carbon steel®

12.8
35.0
22.5
11.9

gpm=10193 RHR Pump B
mat="carbon steel®
<==-L->

<=~~K~>

12.8
35.0
22.5
11.9

gpm=10193 RHR Pump D

Dnom=24, Dact=23.25, sch=S, mat="carbon steel"

comp

onent_name-----=-==-~-=-------
inlet_node=T4BD
fixed_flow=10000
Gate valve isolation

90° short radius elbow ..
90° short radius elbow ..

90° short radius elbow

Straight pipe, len=22.42

Decr
exit

easer, dia=
_node=PUMPD

23.24

12.8
35.0
35.0
35.0
22.4

LINK TCSA>CSPUaba gpm=47392.8 CS Pump C

Dnom=16, Dact=15.25,
onent_name----==--==-=-~--==-
inlet node=TCSAC

comp

fixed flow=4650

Gate valve isolation
90° long radius elbow
45° long radius elbow

---------

Straight pipe, len=10.57

exit_node=CSPUMPC

---------

---------

sch=S, mat="carbon steel®

8.5
16.8
10.8
10.6

<==H->
524.4
524.4
524 .4
524.2
524.0
524.0
524.0

<==H->
526.2
526.2
526.2
526.0
525.8
525.6
525.4
525.4
525.4

<=-=-H->
522.4
522.4
522.3
522.1
'522.0
521.9
521.9

#03 .NET: U3-150, RHR A/B/C/D-10K, CS A/C-4650,B/D-3125,LIMITING
TVA. AUTHORIZED USE ONLY

<-dH-> <--P->
-1.1

0.0 -1.1
~-0.1 -1.1
-0.2  -1.2
-0.1. =1.3
-0.1 -1.3
-0.0 0.4
<-dH-> <~--P->
-0.5

0.0 -0.5
-0.1 -0.5
-0.2 -0.6
-0.L. -0.7
-0.1 -0.7
-0.0 1.0
<~dH-> <--P->
0.3

0.0 0.3
-0.1 0.2
-0.2 0.2
-0.2 0.1
-0.2 -0.0
-0.1 -0.1
-0.0 -0.1
-0.0 1.6
<-dH-> <--P->
-1.2

0.0, =-1.2
-0.1 -1.3
-0.2 -1.3
-0.1 -1.4
-0.1 -1.4
-0.0 0.3

<-dP->

0.0
-0.0
-0.1
-0.1
-0.0

1.7

<-dP->

0.0
-0.0
-0.1
-0.1
-0.0

1.7

<-dP->

[
oo
oo

| U I S T |
o X=-X=-X-X=)
ORRMEK

1.7

<-dP->

0.0
-0.0
-0.1
-0.1
-0.0

1.7

- 150

<T>
150
150
150
150
150
150
150

<T>
150
150
150
150
150
150
150

<T>
150

150 '
150
150
150
150 |
150
150 .

<T>
150
150
150
150
150
150
150




-
.
¢
¥
3
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Date: 07/19/97 (Sat)
EZFLOW: Version 3 QA

S : unspecified
#03 .NET: U3-150,

Time: 0717 12

RHR A/B/C/D-10K, CS A/C-4650,B/D-3125,LIMITING

----- TVA AUTHORIZED USE ONLY =---c-mcmmcocmcmccmacmemmmen

LINK DETAIL

LINK TCSAC=CSPUM> gpm=4739.8 CS pump A

Dnom=16, Dact=15.25,

Gate valve isolation
90° long radius elbow
90° long radius elbow

Straight pipe, len=16.
exit_node=CSPUMPA ....

sch=8, mat="carbon steel"
component_name=-------
inlet_node=TCSAC .....
fixed flow=4650 ......

LINK TCSB>CSPUabc gpm=3185.3 TCSBD>CSPUMPD

Dnom=16, Dact=15.25,

component_name=--------
inlet_node=TCSBD .....
fixed_flow=3125 ......

Gate valve isolation
90° long radius elbow
45° long radius elbow

Straight pipe, len=10.
node=CSPUMPD ....

----------- > «=-~-K-> <~=-L~> <--H-> <-dH-> <--P-
............ 518.1 -3.
......... .. 518.1 0.0 -3.
............ 8.5 518.0 -0.1 -3.
............ 16.8 ©517.8 -0.2 -3.
............ 16.8 517.6 -0.2 . =-3.
41 ... e l6.4 517.4 -0.2 -3.
............ 517.4 -0.0 -1.
sch=S, wat="carbon steel"
----------- > <=-K-> <~-L~> <--H-> <-dH-> <--P-
............ 525.2 1.
............ 525.2 0.0 1.
............ 8.5 525.1 -0.0 1.
............ 16.8 525.0 -0.1 1.
............ 10.8 525.0 -0.1 1.
56 ..t 10.6 524.9 -0.1 1.
............ 524.9 0.0 1.

L TCSBD=CSPUM> gpm=3185.3 TCSBD>CSPUMPB

Dnom=16, Dact=15.25,

component_name--------
inlet_node=TCSBD .....
fixed flow=3125 ......

Gate valve isolation
90° long radius elbow
90° long radius elbow

Straight pipe, len=16.
exit_node=CSPUMPB ....

sch=8, mat="carbon steel"

----------- > <«=-=K~-> «=-L~> <--H-> <-dH-> <~--
............ 527.1
............ 527.1 0
............ 8.5 6527.1 -0
............ 16.8 527.0 -0.1
............ 16.8 526.9 -0
54 ......... 16.5 526.8 -0
............ 526.8 0

o
DO NDDNDNDNDY
Wwh by

>
1
1
1

2
3
3
6

OO GYV

<-dP->

0.0
-0.0
-0.1
-0.1
-0.1

1.7

<-dP->

0.0
-0.0
-0.0
-0.0
-0.0

0.0

<T>
150
150
150
150
150
150
150

<T>
150
150
150
150
150
150
150

<T>
150
150
150
150
150
150
150







Date: 07/19/97 (Sat) Time: 0719 1

EZFLOW: Version 3 QA

Sigme: unspecified o

O#Ol.NET: U3-177, RHR A/C-6500,B/D-0, CS A/C-3125, B/D~0, LIMITING
R e —— e — - — - TVA AUTHORIZED USE ONLY

pipe material roughness dia.red.
CS carbon steel ..... 0.0001500 0.00000
,CI cast iron ........ 0.0008500 0.00000
CO concrete ......... 0.0030000 0.00000
SS stainless steel .. 0.0000050 0.00000
CU copper ...ceeveeas .0000050 0.00000
FG fiberglass ....... .0005000 0.00000
PV PVC ... ..t eene .0004000 0.00000
CL cement-lined ..... .0020000 0.00000

standard=Steam&Condensate

system contains 58 parts: 29 links, 15 nodes, NO pumps, 14 Tees
reference: temperature=177 at node=1l .
barometric_pressure=14.7

*%% WARNING **%% i
Links having zero or near zero flow (especially. inactive
portions of the network and links having check <valves) may
be mathematically indeterminate. The computed parameters
for such links must be considered with caution. All 1links
less than 1 gpm flow are indicated with a "?2".

*%% SOLUTION SUMMARY ***
Solution Status = Maximum convergence achieved.
Number of Iterations = 60
Largest Corrections in Last Iteration:
) Flow = -3.84e-001 gpm
Pressure = -1.58e-005 psig :
Tee Loss Coefficient = 0.00e+000







Date: 07/19/97 (Sat) Time: 0719 2

EZFLOW: Version 3 QA

sidee: unspecified _

Lﬂ#Ol.NET: U3-177, RHR A/C-6500,B/D-0, CS A/C-3125, B/D-0, LIMITING

~P - - - mmmmmememm=== TVA AUTHORIZED USE ONLY =~=-sccccccccccnmnmnm e e

NETWORK DETAIL

LINK l=====T2===> "1>2"
inlet=1, exit=T2, dia=30, sch=XS, mat="carbon steel"
"Straight pipe", len=4
"Check valve'", flow=5400, dp=0.36

LINK 23====T22==> "23>22" :
inlet=23, exit=T22, dia=30, sch=XS, mat="carbon steel”
"Straight pipe", len=4 ,
"Check valve", flow=5400, dp=0.36

LINK 27====T26==> "27>26"
‘ inlet=27, exit=T26, dia=30, sch=XS, mat="carbon steel"
"Straight pipe", len=4 .
‘ "Check valve", flow=5400, dp=0.36

| LINK 5=====T6===> "5>6"

| inlet=5, exit=T6, dia=30, sch=XS, mat="carbon steel”

| nStraight pipe", len=4 : )
i‘ nCheck valve", flow=5400, dp=0.36 ‘
\
|

T4AC==PUMPA> "RHR Pump*A"
t=T4AC, exit=PUMPA, dia=24, sch=S, mat="carbon steel"

ed_flow=6500
"Gate valve" isolation
"90" short radius elbow"
190~ short radius elbow"
90~ short radius elbow"
"Straight pipe", len=19.625
"Decreaser", dia=23.24

LINK T4AC==PUMPC> "RHR Pump C" -
inlet=T4AC, exit=PUMPC, dia=24, sch=S, mat="carbon steel"
fixed_f£flow=6500
"Gate valve" isolation
"90”~ short radius elbow"
145" short radius elbow" |
"Straight pipe", len=11.86

LINK T4BD==PUMPB> "RHR Pump B"
inlet=T4BD, exit=PUMPB, dia=24, sch=S, mat="carbon steel"
fixed_ flow=0
MGate valve" isolation
190" short radius elbow"
145" short radius elbow"
"Straight pipe", len=11.875




>
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Date: 07/19/97 (Sat) Time: 0719

EZFLOW: Version 3 QA

: unspecified
#01 .NET: U3-177, RHR A/C-6500,B/D-0, CS A/C-3125, B/D-0, LIMITING

Y

TVA AUTHORIZED USE ONLY

- e e D GE s e e vt En G AP v m e fm o e A o am

NETWORK DETAIL

LINK T4BD==PUMPD> "RHR Pump D"
inlet=T4BD, exit=PUMPD, dia=24,
fixed_£flow=0
"Gate valve"
u90A
u90“

isolation
short radius elbow"
short radius elbow"
"90" short radius elbow"
"Straight pipe", len=22.42
"Decreaser", dia=23.24

LINK TCSA>CSPUaba "CS Pump C"
inlet=TCSAC, exit=CSPUMPC, dia=1le6,
fixed_flow=3125
"Gate valve" isolation
"90" long radius elbow"

"45" long radius elbow"
"Straight pipe", len=10.57

LINK TCSAC=CSPUM> "CS pump A"
inlet=TCSAC, exit=CSPUMPA, dia=16,
ed_flow=3125
te valve" isolation
0" long radius elbow"
"90”" long radius elbow"
"Straight pipe", len=16.41

LINK TCSB>CSPUabc "TCSBD>CSPUMPD!
inlet=TCSBD, exit=CSPUMPD, dia=1l6,
fixed flow=0
"Gate valve" isolation
"90" long radius elbow"

"45" long radius elbow"
"Straight pipe", len=10.56

LINK TCSBD=CSPUM> "TCSBD>CSPUMPB"
inlet=TCSBD, exit=CSPUMPB, dia=16,
fixed flow=0.

"Gate valve" isolation
"90" long radius elbow"
"90" long .radius elbow"
"Straight pipe", len=16.54

NODE 1 "Strainex 204A"

elev=528.4, .pres=3.55, temp=177

NODE 23 "Strainer 204C"

‘ev=528.4, pres=3.55, temp=177

sch=s,

sch=S,

sch=§,

sch=§,

sch=S, mat="carbon steel?”

mat="carbon steel"

mat="carbon steel"

mat=Ycarbon steel"

mat="carbon steel"




e




Date: 07/138/97 (Sat) Time: 0719
EZFLOW: Version 3 QA
o4

unspecified

U

NODE 27 "Strainexr 204D"
elev=528.4, pres=3.55, temp=177

NODE 5 "Strainer 204B"
elev=528.4, pres=3.55, temp=177

NODE CSPUMPA "CS pump a®
elev=521.3

NODE CSPUMPB "CS pump b*
elev=521.,3

NODE CSPUMPC "CS pump c"
elev=521.3

NODE CSPUMPD "CS pump 4"
elev=521.3

NODE PUMPA "RHR pump a'
elev=521.6

N PUMPB "RHR pump b"
elev=521.6

NODE PUMPC "RHR pump ct
elev=521.6

NODE PUMPD "RHR pump d“
elev=521.6

TEE T2 "Strainer 204A"
nodel=T6, node2=1, node3=T36, elev=525.3
"standard converging"

‘TEE T22 “Strainex 204C"

nodel=T20, node2=23, node3=T33, elev=525.3

"standard diverging (lateral_to_run)"

TEE T26 "Strainer 204D"

nodel=T33, node2=27, node3=T30, elev=525.3

"standard converging"

TEE T4AC "T36>PUMPC>PUMPA" :

nodel=T36, node2=PUMPC, node3=PUMPA, elev=525.

"standard diverging (run_to_lateral)"

U#OI.NET: U3-177, RHR A/C-6500,B/D-0, CS A/C-3125, B/D-0, LIMITING
N e TVA AUTHORIZED USE ONLY

NETWORK DETAILL
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Date: 07/19/97 (Sat) Time: 0719 5
EZFLOW: Version 3 QA

Sjdme: unspecified

L‘!#OI.NET: U3-177, RHR A/C-6500,B/D-0, CS A/C-3125, B/D-0, LIMITING

- e ——— TVA AUTHORIZED USE ONLY ~----emmcmc e cem e ceccm e

NETWORK DETAIL

TEE T4BD "T30>PUMPD>PUMPB"
nodel=T30, node2=PUMPB, node3=PUMPD, elev=525.6
"standard diverging (run_to_lateral)*"

TEE T6 "Strainexr 204B" ’
nodel=T2, node2=5, node3=1l1l, elev=525.3
"standard diverging (lateral_to_xrun)"

TEE TCSAC "T14>CSPUMPA>CSPUMPC!
nodel=T14, node2=CSPUMPA, node3=CSPUMPC, elev=525.3

"standard diverging (run_to_lateral)"
TEE TCSBD "T20>CSPUMPB>CSPUMPD" .

nodel=T20, node2=CSPUMPD, node3=CSPUMPB, elev=521.3
"standard diverging (run_to_lateral)"

‘ ’







Date:

07/19/97 (Sat)

EZFLOW: Version 3 QA

inlet_node
1

23

27

5
T4AC
T4AC
T4BD
T4BD
TCSAC
TCSAC
TCSBD
TCSBD

exit_node

T2
T22

T26

T6
PUMPA
PUMPC
PUMPB
PUMPD
CSPUMPC
CSPUMPA
CSPUMPD
CSPUMPB

Time: 0719

SUMMARY OF LINKS

mat dia
Ccs 30.0
Ccs 30.0
Cs 30.0
Ccs 30.0
cs 24.0
Cs 24.0
Ccs 24.0
Cs 24.0
Cs 1l6.0
Cs 16.0
Cs 16.0
CcS 16.0

sch red roughness

XS def default
XS def default
XS def default
XS def default
S def default
S def default
S def default
S def default
S def default
S def default
S def default
S def default

s : unspecified
#01.NET: U3-177, RHR A/C-6500,B/D-0, CS A/C-3125, B/D-0, LIMITING
- - TVA AUTHORIZED USE ONLY

gpm <-Head Head-> deltaP

‘5222 536.8 536.1 -0.3
4733 536.8 536.2 -0.3
4874 536.8 536.2 -0.3
4973 .536.8 536.1 -0.3
6686 534.6 534.2 -0.1
6686 533.8 533.6 -0.1
0?/535.7 535.7 -0.0
0? 535.7 535.7 =0.0
3215 532.3 532.0 -0.1
3215 530.3 530.0 -0.1
0? 535.8 535.8 0.0
0? 535.8 535.8 0.0







Date: 07/19/97 (sat) Time: 0719 7
EZFLOW: Version 3 QA

Szems: unspecified .
#01.NET: U3-177, RHR A/C-6500,B/D-0, CS A/C-3125, B/D-0, LIMITING
- (i TVA AUTHORIZED USE ONLY === =-s-o oo e

. SUMMARY OF NODES

Tmp dens status

node_name Elev Head Pres

1l 528.4 536.8 3.6 177 60.6 OK

23 528.4 536.8 3.6 177 60.6 OK

27 -528.4 536.8 3.6 177 60.6 OK

5 528.4 536.8 3.6 177 60.6 OK

CSPUMPA 521.3 530.0 3.7 177 60.6 OK

CSPUMPB 521.3 535.8& 6.3 70 62.3 OK

CSPUMPC 521.3 532.0 4.5 177 60.6 OK . A .
CSPUMPD 521.3 535.8 6.3 70 62.3 OK

PUMPA 521.6 534.2 5.3 177 60.6 OK

PUMPB 521.6 535.7 6.1 70 62.3 OK

PUMPC 521.6 533.6 5.0 177 60.6 OK

PUMPD 521.6 535.7 6.1 70 62.3 OK .
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Date: 07/19/97 (Sat) Time: 0719 8
EZFLOW: Version 3 QA

site: unspecified ‘
#01.NET: U3-177, RHR A/C-6500,B/D-0, CS A/C-3125, B/D-0, LIMITING
----------------------- TVA AUTHORIZED USE ONLY ~=-=----mmocmmemcoao—cmmemao

SUMMARY OF CONTROL VALVES

inlet_node exit_node seg gpm type status
1 T2 1 5222 CHECK OPEN
23 T22 1 4733 CHECK OPEN
27 T26 1 4874 CHECK OPEN
5 T6 1 4973 CHECK OPEN
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Date: 07/19/97 (Sat) Time: 0719 9
EZFLOW: Version 3 QA

s : unspecified
#01.NET: U3-177, RHR A/C-6500,B/D-0, CS A/C-3125, B/D-0, LIMITING

---------------------- TVA AUTHORIZED USE ONLY ~------ccemmmcccccmcc e ————-

SUMMARY OF TEES

Tee_name type gpml gpm2 gpm3 Headl Head2 Head3 Presl Pres2
T2 SCON 2341 5222 7563 536.1 536.1 535.8 4.5 4.5
T22 SDLR 3797 4733 935 6536.1 536.2 536.2 4.6 4.6
T26 SCON 935 4874 5810 536.2 536.2 536.0 4.6 4.6
T4AC SDRL, 13372 6686 6686 534.3 533.8 534.6 . 3.7 3.4
T4BD SDRL 0 0 0 535.7 535.7 535.7 4.4 4.4
T6 SDLR 2341 4973 2632 536.1 536.1 536.1 4.5 4.6
TCSAC SDRL 6429 3215 3215 530.8 530.3 532.3 ' 2.3 2.1
TCSBD SDRL 0 0 0 535.8 535.8 535.8 6.3 6.3

Pres3

W

OV D i Wb
ARCGE FOSNT

W







Date: 07/19/97 (Sat) Time: 0719 10
EZFLOW: Version 3 QA

S : unspecified
#01.NET: U3-177, RHR A/C-6500,B/D-0, CS A/C-3125, B/D-0, LIMITING
WW--------mmmmem e m === TVA AUTHORIZED USE ONLY =-m---cccemmmcecmcceemmmemmm

LINK DETAIL

LINK l=====T2===> gpm=5221.6 1>2
Dnom=30, Dact=29, sch=XS, mat="carbon steel"
component_name------=--=-=-----=-- > <--K-> <--L-> <--H-> <~-dH-> <--P-> <-dP-> <T>
inlet node=1 .........ccciiiinann 536.8 3.6 177
Straight pipe, len=4 ............. 4.0 536.8 -0..0 3.5 -0.0 177
Check valve, flow=5400, dp=0.36 .. 7.77 536.1 -0.8 3.2 -0.3 177
exit node=T2 ........cceveincennns 536.1 0.0 4.5 1.3 177
LINK 23====T22==> gpm=4732.7 23>22
Dnom=30, Dact=29, sch=XS, mat='"carbon steel®
component_name------=-===--===--=-= > <=-K-> <--L~> <=--H-> <-dH-> <--P-> <-dP-> <T>
inlet_node=23 .......ccccciiaaoonn 536.8 3.6 177
Straight pipe, len=4 ............. 4.0 536.8 -0.0 3.5 -0.0 177
Check valve, flow=5400, dp=0.36 .. 7.77 536.2 -0.6 3.3 -0.3 177
exit node=T22 .......ccevvenanannn 536.2 0.0 4.6 1.3 177
LINK 27====T26==> gpm=4874.3 27>26
Dnom=30, Dact=29, sch=XS, mat="carbon steel"
component_name--------=====-=--=---- > <=--K-> <--L-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet_node=27 ........ccic00ennnn 536.8 3.6 177
ight pipe, len=4 ............. 4.0 536.8 -0.0 3.5 ~-0.0 177
’k valve, f£low=5400, dp=0.36 .. 7.77 536.2 -0.7 3.3 -0.3 177
eMPL node=T26 ....cccenevnnaannsns 536.2 0.0 4.6 1.3 177
LINK 5=====T6===> gpm=4972.5 5>6
Dnom=30, Dact=29,- sch=XS, mat="carbon steel"
component_name------====--=----=-- > <--K-> <--L-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet mode=5 .........ccc0iiannn. 536.8 3.6 177
Straight pipe, len=4 ............. 4.0 6536.8 -0.0 3.5 -0.0 177
Check valve, flow=5400, dp=0.36 .. 7.77 536.1 -0.7 3.3 -0.3 177
exit node=T6 .......cccveeeceecnns 536.1 0.0 4.6 1.3 177
LINK T4AC==PUMPA> gpm=6686.1 RHR Pump A
Dnom=24, Dact=23.25, sch=S, mat="carbon steel"
component_name=------=====-=-=---<=-- > <--K-> <--L-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet_node=T4AC ..........cc0ceeven 534.6 3.8 177
fixed flow=6500 .........cveeven.nn 534.6 0.0 3.8 0.0 177
Gate valve isolation ............. 12.8 534.5 -0.0 3.8 -0.0 177
90° short radius elbow ........... 35.0 534.4 -0.1 3.7 -0.0 177
90° short radius elbow ...... ceees 35.0 6534.3 -0.1 3.7 -0.0 177
90° short radius elbow ........... 35.0 534.3 -0.1 3.6 -0.0 177
Straight pipe, len=19.625 ........ 19.6 534.2 -0.0 3.6 -0.0 177
Decreaser, dia=23.24 .......000c 0.00 534.2 ~-0.0 3.6 -0.0 177
exit node=PUMPA .........cccemeeenn 534.2 0.0 5.3 1.7 177







Date: 07/19/97 (Sat) Time: 0719 11

EZFLOW: Vexrsion 3 QA

site: unspecified

"7#01.NE’1‘: U3-177, RHR A/C-6500,B/D-0, CS A/C-3125, B/D-0, LIMITING
----------------------- TVA AUTHORIZED USE ONLY --c--cecccccccccccmeee e a =

LINK DETAIL

LINK T4AC==PUMPC> gpm=6686.1 RHR Pump C
Dnom=24, Dact=23.25, sch=S, mat="carbon steel"

component_name=-------------=-==-=-- > <--K-> <--L-> <--H-> <-dH-> <--P=-> <-dP-> <T>
inlet_node=T4AC .......cceveeeennn 533.8 - 3.4 177
fixed flow=6500 .........cc.0vce.n 533.8 0.0 3.4 0.0 177
Gate valve isolation ............. 12.8 533.8 0.0 3.4 0.0 177
90° short radius elbow ........... 35.0 533.8 0.0 3.4 0.0 177
45° short radius elbow ........... 22.5 533.8 0.0, 3.4 0.0 177
Straight pipe, len=11.86 ......... 11.9 533.8 0.0 3.4 0.0 177
exit_node=PUMPC .......ccucueennnn 533.6 -0.2 5.0 1.6 177
LINK T4BD==PUMPB> gpm=0? RHR Pump B
Dnom=24, Dact=23.25, sch=S, mat="carbon steel" .
component_name--------===--=-=--- > <--K-> <--L-> <--H-> <-dH-> <--P-> <-dP-> <T>
* inlet_ node=T4BD ......ccccteeeoens 535.7 4.4 70
' fixed flow=0 ...........c00.n e 535.7 0.0 4.4 0.0 70
Gate valve isolation ............. 12.8 535.7 0.0 4.4 0.0 170
90° short radius elbow ........... 35.0 535.7 0.0 4.4 0.0 70
45° short radius elbow ........... . 22.5 535.7 0.0 4.4 0.0 170
Straight pipe, len=11.875 ........ 11.9 535.7 0.0 4.4 0.0 70
Q'node=PUMPB .............. 535.7 -0.0 6.1 1.7 70
L T4BD==PUMPD> gpm=0? RHR Pump D
Dnom=24, Dact=23.25, sch=S, mat="carbon steel" ’
component_name----------===-==-=-==- > <-=K-> <--L-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet node=T4BD ........cceveenenn 535.7 4.4 70
fixed flow=0 .......cciveviennennn - 535.7 0.0 4.4 0.0 70
Gate valve isolation ............. 12.8 535.7 0.0 4.4 0.0 70
90° short radius elbow ........... 35.0 535.7 0.0 4.4 0.0 70
90° short radius elbow. ........... 35.0 535.7 0.0 4.4 0.0 70
90° shoxrt radius elbow ........... 35.0 535.7 0.0 4.4 0.0 70
Straight pipe, len=22.42 -......... 22.4 535.7 0.0 4.4 0.0 70
Decreaser, dia=23.24 ............. 0.00 §35.7 0.0 4.4 0.0 70
exit node=PUMPD ......c.cecuennenn 535.7 -0.0 6.1 1.7 170
LINK TCSA>CSPUaba gpm=3214.5 CS Pump C
Dnom=16, Dact=15.25, sch=S, mat="carbon steel"
component_name--------==--=--==----= > <=-K-> <--L-> <--H-> <-dH-> <--P-> <-dP-> <T>
inlet_node=TCSAC .......covcevmnnnn 5§32.3 2.9 177
fixed flow=3125 .........coeenennn 532.3 0.0 2.9 0.0 177
Gate valve isolation ............. 8.5 532.2 -0.0 2.9 -0.0 177
90° long radius elbow ............ 16.8 532.2 -0.1 2.9 -0.0 177
45° long radius elbow ............ 10.8 532.1 -0.1 2.9 -0.0 177
Straight pipe, len=10.57 ......... 10.6 532.0 -0.1 2.8 -0.0 177
exit_node=CSPUMPC ............cc.. 532.0 0.0 4.5 1.7 177




'™




Date: 07/19/97 (Sat) Time: 0719 12
EZFLOW: Version 3 QA
unspecified

LINK DETAIL

LINK TCSAC=CSPUM> gpm=3214.5 CS pump A .
Dnom=16, Dact=15.25, sch=S, mat="carbon steel"

#01.NET: U3-177, RHR A/C-6500,B/D-0, CS A/C-3125, B/D-0, LIMITING
---------------------------- TVA AUTHORIZED USE ONLY

component_name-=-=---—==---==coo--- > <--K-> <--L-> <--H-> <-dH-> <--P-~> <-dP-> <T>
inlet_node=TCSAC ........covuvee.. 530.3 2.1 177
fixed flow=3125 .................. 530.3 0.0 2.1 0.0 177
Gate valve isclation ............. 8.5 530.2 -0.0 2.1 0.0 177
90° long radius elbow ..........c.. 16.8 530.2 -0.1 2.0 ~-0.0 177
90° long radius elbow ............ 16.8 '530.1 -0.1 ., 2.0 -0.0 177
Straight pipe, len=16.41 ......... 16.4 530.0 -0.1 2.0 ~-0.0 177
exit_node=CSPUMPA .........cc.0c.. 530.0 0.0 3.7 1.7 177
LINK TCSB>CSPUabc gpm=0? TCSBD>CSPUMPD

Dnom=16, Dact=15.25, sch=S, mat="carbon steel® .
component_nName-------==-==-=---~=- > <--K-> <--L-> <--H-> <-dH-> <--P-> <-dP-> <«T>
inlet_node=TCSBD .....couocuu.. ceee 535.8 6.3 70
fixed £low=0 .....cvimnierenennn e 535.8 0.0 6.3 0.0 70
Gate valve 1solatlon ............. 8.5 ©535.8 0.0 6.3 0.0 70
90° long radius elbow ............ 16.8 ©535.8 0.0 6.3 0.0 70
45° long radius elbow ............ 10.8 ©535.8 0.0 6.3 0.0 70
Sagraight pipe, len=10.56 ......... 10.6 535.8 0.0 6.3 0.0 70
.:_node:CSPUMPD ................ 535.8 0.0 6.3 0.0 70
LINK TCSBD=CSPUM> .gpm=0? TCSBD>CSPUMPB

Dnom=16, Dact=15.25, sch=S, mat="carbon steel"

component_name-------=--===---<-- > <=--K-> <-~L-> <--H-> <-dH-> <=--P-> <-dP-> <T>
inlet node—TCSBD ......... ce e e - 535.8 6.3 70
fixed_flow=0 ............. ceeeenes 535.8 0.0 6.3 0.0 70
Gate valve isolation ............. 8.5 6535.8 0.0 6.3 0.0 70 .
90° long radius elbow ............ 16.8 535.8 0.0 6.3 0.0 70°
90° long radius elbow ............ 16.8 535.8 0.0 6.3 0.0 70
Straight pipe, len=16.54 ......... 16.5 535.8 0.0 6.3 0.0 70
exit_node=CSPUMPB ......... ee e 535.8 0.0 6.3 0.0 70







ENCLOSURE 4.

TENNESSEE VALLEY AUTHORITY
BROWNS FERRY NUCLEAR PLANT (BFN)
UNITS 2 AND 3

BROWNS FERRY NUCLEAR PLANT (BFN) - RESPONSE TO REQUEST FOR
ADDITIONAL INFORMATION (RAI) RELATING TO UNITS 2 AND 3 USE OF
CONTAINMENT OVERPRESSURE FOR EMERGENCY CORE COOLING -SYSTEM (ECCS)
PUMP NET POSITIVE. SUCTION HEAD (NPSH) ANALYSES

e Graph 1 - Long Term NPSH Analysis starting at T=6 seconds .and

initial suppression chamber pressure 14.4 pounds per square
inch absolute. ‘ '

¢ Graph 2 - Long Term NPSH Analysis starting at T=100 seconds.
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'ENCLOSURE 5

TENNESSEE VALLEY AUTHORITY
BROWNS FERRY "NUCLEAR 'PLANT (BFN)
UNITS 2 AND 3

BROWNS, FERRY NUCLEAR PLANT (BFN) - RESPONSE TO REQUEST FOR
ADDITIONAL INFORMATION (RAI) RELATING TO UNITS 2 AND 3 USE OF
CONTAINMENT OVERPRESSURE FOR EMERGENCY CORE COOLING SYSTEM .(ECCS)
PUMP NET POSITIVE SUCTION HEAD (NPSH) ANALYSES

.o Evaluation of Browns Ferry GE Optimized Stacked Disk Strainers
for Increased Containment Coating Debris Source Term
(Supplement. 1 to ECCS. Suction Strainer Hydraulic Sizing Report
GENE~E12-00148-01 Revision 0 dated July 1997)







@ GE Nuclear Energy

General Electric Company
175 Curtner Ave San Jose CA- 95125

DRF E12-00164-00

October 8, 1998

Mr. H. Lee Williams
Tennessee Valley Authority
Browns Ferry Nuclear Plant
PO Box 2000

Decatur, Alabama 35609-2000

Subject: Evaluation of Browns Ferry GE Optimized Stacked Disk
Strainers for Increased Containment Coating Debris Source Term
(Supplement 1 to ECCS Suction Strainer Hydraulic Sizing Report
GENE-E12-00148-01. Revision 0 dated July 1997)

Reférences: (1) Browns Ferry ECCS Suction Strainer Hydraulic Sizing Report
GENE-E12-00148-01 Revision 0 dated July 1997

(2) Debris Loading Report for Browns Ferry ECCS Pump Suction
Strainers GENE-E12-00148-02 dated July 1997

(3) GE Licensing Topical Report, “Application'Methodology for GE
Stacked Disk'ECCS Suction-Strainer”,NEDC-23721P Revision 1,
dated November 1997

(4) CDI Technical Memorandum No. 97-09, “General Electric
Company Stacked Disk Strainer Report for Cooper Nuclear
Station”, dated May 1997

Attachment: (1) Bases for GE calculations to evaluate increased containment

coating debris'source term for Browns Ferry GE optimized
stacked disk strainers

Workscope Summary:

TVA, as a result of inspections-performed during the U3C8 Refueling Outage, has
determined that the quantity of degraded.coatings in the Unit 3 drywell may be
greater than the quantity of unqualified/degraded coatings assumed as a basis for
the replacement.ECCS suction strainers. GE has been requested to supplement the
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Browns Ferry ECCS strainer head loss evaluation to justify a significantly larger
unqualified/degraded coating debris source term. The TVA goal is to evaluate the
maximum allowable unqualified/degraded coating source term, up to a total quantity

of 10,000 square feet. The design of the ECCS strainer is not affected by this

change (see References 1 and'2).

Results of this GE supplemental evaluation are documented in this letter report.

Results of Evaluation Based on Original Design Methodology

GE has evaluated an increased containment coating debris source term of
10,000 square feet of epoxy paint in accordance with the original Browns Ferry
ECCS strainer design methodology (References 1 and 2) as documented in the
BWROG Utility Resolution Guidance (URG) for ECCS Strainer Blockage (NEDO-
32686). Key assumptions used for these calculations are documented in
Attachment 1. In addition, GE has employed the URG position that the strainer
head loss will be the higher of reflective metal insulation (RMI) debris or fiber
plus other than RMI miscellaneous debris. The NRC SER dated August 20, 1998
requires plant specific confirmation of this assumption based on plant specific
strainer designs and debris mixtures. For the original Browns Ferry ECCS
strainer design, the quantity of fibrous debris was small (2.94 cubic feet), and it
was determined that the strainers would not be completely covered with fiber
and miscellaneous debris. Therefore, the fiber head loss was determined to be

insignificant. Results of these calculations are as follows:

Existing Browns Ferry Strainer Design Based on RMI Head Loss

TIME FLOW CLEAN RMI TOTAL ALLOW. | HEAD
(gpm) HEAD HEAD HEAD HEAD LOSS
LOSS (ft) | LOSS (ft) | LOSS (ft) | LOSS (it) | MARGIN
0-10 min_ | 13542 1.49 3.80 - 5.30 5.54 0.24
> 10 min | 4722 0.18 0.06 0.24 4.41 417

Estimated Head Loss From 10,000 ft2 Paint Debris in Addition to the Design

Basis Fiber and Other Miscellaneous Debris

TIME FLOW CLEAN |EPOXY |TOTAL |ALLOW. |HEAD
(gpm) HEAD DEBRIS | HEAD HEAD LOSS
LOSS (ft) | HEAD  [LOSS (ft) | LOSS (ft) | MARGIN
LOSS (ft) |
0-10 min_| 13542 1.49 2.95 4.44 5.54 1.10
> 10 min_| 4722 0.18 0.80 0.98 4.41 3.43

Based on the original design methodology the paint debris head loss is less than
the RMI head loss for the first 10 minutes and, therefore, the RMI head loss

remains as the limiting parameter. After 10 minutes the paint debris head loss is
greater than the RM! head loss (0.98 versus 0.24 feet) but the revised higher
head loss remains significantly lower than the maximum allowable (4.41 ft.). ltis
also of interest to note that after10 minutes, the sum of the RMI and the paint
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debris head loss (0.06 + 0.80 + 0.18 = 1.04 ft.) remains well below the maximum
allowable head loss. In conclusion, under these assumptions, the Browns Ferry
ECCS strainers can process the required 10,000 ft2 of containment coating
debris in addition to the RMI debris and the other fiber plus miscellaneous

debris.

Concern Reqgarding Assumption That RMI and Increased Paint Debris Head
Losses Are Not Additive

GE calculations have shown that the combined bulk volume of fiber debris and
the relatively large quantity of containment coating debris is approximately 4.2
cubic feet, and this is a small fraction of the Browns Ferry strainer gap volume
(greater than 20 cubic feet). Under these conditions it is likely that a significant
fraction of the perforated plate area will remain free of both fibrous and paint
debris. Under these conditions the RMI head loss (plus the clean strainer head
loss) would be equal to the total strainer head loss (the RMI and paint debris
head losses would not be additive). This approach is consistent with the URG
for ECCS Strainer Blockage; however, as noted earlier the NRC has suggested
plant specific verification of this assumption. The bases for justification of the
adequacy of the Browns Ferry ECCS strainer design (considering the increased
volume of paint debris) are as follows:

e The high head loss during the first 10 minutes of the LOCA is because of
extremely high RHR flow rates. As the head loss increases with increased
debris collected on the strainer, the reactor operators would likely reduce
the flow rates to maintain an acceptable pump NPSH.

e After 10 minutes the problem disappears when the pump flows are reduced.
Significant pump degradation during this short interval is unlikely.

e Results of proprietary testing performed by Duke Engineering for Vermont
Yankee demonstrated that turbulent energy in the suppression pool which is
sufficient to entrain paint debris will also inhibit debris accumulation on low
approach velocity ECCS strainers. At medium LOCA energy levels
(reference NUREG-6368), the pool turbulence facilitated preferential
deposition of the fiber on the strainer when compared to deposition of paint
debris. If this phenomenon is extrapolated further, there is question of
whether substantial quantities of RMI debris will ever be collected on low
approach velocity strainers since this material (in addition to the paint
debris) will settle to the suppression pool floor after pool turbulence
subsides (5 to 15 minutes following LOCA initiation pending size of pipe
break).
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If you.have question regarding this report please contact Tom Green at (408)
‘925-1308 or the -undersigned.

Very truly yours,

AL
A

Kent S. Cole, Product Manager
ECCS Suction Strainers

cc: G Nelson, GE
D Porter, GE
P Nederostek, GE
S Litwin, GE
TA Green, GE
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Attachment 1

_ Bases for GE Calculations to Evaluate Increased Containment Coating Debris

Source Term for Browns Ferry GE Optimized Stacked Disk Strainers

7. 10,000 ft2 epoxy coating debris weighs 559 Ibm. based on TVA provided
value of 10 Ibm. per 179 ft2 epoxy/IOZ debris.

2. Paint debris head loss calculation based on testing of GE prototype strainer
(209.3 Ibm. tested). [Reference 4] .

3. Paint debris head loss’is linear with debris bed thickness.

4. Since flow is turbulent across paint debris bed, the head loss is not a
function of viscosity or temperature. This assumption also applies to RMI
debris and was accepted by the NRC.

8. Paint debris head loss is proportional to the square of the strainer flow rate.
This is expected when the flow is turbulent and is applicable also to RMI|
debris.

6. The Rockwool and other miscellaneous debris (not including the paint
debris) blocks 50% of the Browns Ferry strainer perforated plate area (50%
of 298 square feet). The fiber quantity is 2.94 cubic feet and the strainer gap
volume is greater than 20 cubic feet. Since the strainers load preferentially
toward the inner portion of the strainer this assumption is believed to be
conservative. The unblocked 149 square feet is then assumed available for
processing the relatively large quantity of paint debris.

LY
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