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1.0  OBJECTIVE

The purpose of this calculation is to determine the containment over pressure that
would be required to achieve an adequate Net Positive Suction Head (NPSH) for the
Core Spray (CS) and Residual Heat Removal (RHR) pumps during different phases
and scenarios of the Design Basis Accident (DBA), Loss of Cooling Accident

(LOCA).

20  QAREQUIREMEN 3

This calculation covers QA condition 1 items (Nuclear Safety Reiated).

3.0 METHODOLOGY
31 Introduction

This analysis will use FLO-SERIES software, version 5.01, to run the model of the

CS and RHR piping systems which was created in DE&S calculation
V75100.NSP97.00500, "Low Pressure Emergency Core Cooling System (ECCS) 84
Run Out Flows". Specific data, which is representative of particular Torus and plant
conditions will be input into this model in order to achieve pump and system output

data required for NPSH determinations.

32 FLO-SERIES modeling

321 The FLO-SERIES software methodology uses Bernoulli's equation in determining
the system pressures at the node points. Whnen performing the pressure calculation
at a node in the system, the fluid velocity value is unknown at that node so it is not
factored into the pressure calculation. FLO-SERIES explains this assumption by
stating that the fluid velocities in a process system are designed 1o be fairly constant
and therefore the velocity terms will cancel each other ou™ in the equation.

This assumption can not be applied in this model. Regardiess of changes in fluid
velocities within the system, the pressures being caiculated need to be corrected for i
velocity head. In order to determine the correct NPSHA for each pump, the correct
pressure at that pump suction must be used. In order to obtain the correct suction
pressure for each pumnp, a corection must be added which takes into account the
effect of velocity head. This conection consists of adding a fixed resistance
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coefficient of 1. This resistance coefficient is used in calculating the head loss and

is directly related to the velocity in the pipe. This head loss is equal the velocity

term in Bernoulli's equation. The correction is placed in the model piping just

upstream of each pump suction node and corrects the pressure at each pump

suction node by taking velocity into account as a head loss. In the model, this

correction for the velocity term in Bernoulli's equation is identified as, "Fixed K vel

corctn”. This methodology was used in DE&S calculation V609.000.00001 rev. 2, 8.3
"Low Pressure Emergency Core Cooling Systems (ECCS) Net Positive Suction

Head (NPSH)".

322 The "A" suction strainer was chosen to be modeled as the blocked strainer due to the
results of the DEA&S calculation V75100.NSP87.00500, "Determination of CS and 84
RHR system run out flows", which shows that the "A" suction strainer passes the
largest amount of flow.

323 To produce the CS and RHR pump flows specified by each case, a control valve
was simulated in the model line ups. The control valve was set to the specific pump
flow for each case. In order to produce the pump run out flows specified in case #1,
the model line up does not contain any control valves, which allows the CS and RKR
pumps to pump as much flow as the piping system and pump design will allow.
These run out flows are less than the flows determined by DE&S caiculation 84
V75100 NSP97.00500, "Determination of CS and RHR system run out flows". The
decrease in pump run out flows is due to the 15% increase in pipe friction loss due to
aging of the piping as discussed in section 7.3.

33 FLO-SERIES results

The FLO-SERIES mode! of the Torus ring header and ECCS piping allows the
specified initial Torus conditions, such as pressure and temperature, as well as pump
flows, 10 be input into the model with the purpose of receiving the outputs needed for
the NPSH calculations. The specific FLO-SERIES outputs required for the NPSH
caiculations are fiuid velocity and pressure at the suction of the particular pump.

REVISION 0 PAGE 6
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34 NPSH Calculations

Given the inputs of fluid velocity and pressure at the pump sucticn, the NPSH
available to any of the RHR or CS loops (A or B) is calculated using the following
equation.

NPSHA = Hbly - Hvaly + Ps/y + Z + Vs’/2g 8.7
where:

NPSHA = net positive suction head available, ft.

Hb = atmospheric pressure, 2053.44 Ib/ft’. 8.6
Hva = vapor pressure at the specified fluid temp, Ib/ft’.

Ps = pressure of the fluid at the suction of the pump, Ib/ft’,

v = specific weight of fluid at pumping temperature, Ib/t® = (1/specific volume).

Vs = average velocity of the fluid at the suction of the pump, ft/s,

Z = vertical distance between center line of pump and indication of Ps, = 0.0 ft.
g=322Ms

3.5 NPSH Details

Attachment A coitains spread sheels which details the NPSH calculations for the CS
and RHR systems in each case. NPSHA is calculated for each operating pump, at
the specified time interval and associated temperature, for each case. The pump
suction pressure and velocity that is determined from the FLO-SERIES results is
used in the above equation, along with the specific weight and vapor pressure (or
that specified temperature, to calculate the NPSHA. The NPSHA is then subtracted
from the NFSHR, and thai result is the required containment pressure that is needed
to satisfy NPSHR.

4.0 APPLICABLE CODES AND STANDARDS

This calculation of NPSHA for the low pressure ECCS pumps does not reference

any codes or standards.
e nad
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5.0 DESIGN INPUT
51 Case #1:
Short Term phase of the DBA LOCA - 0 to 800 sec (10 minutes).
« Double ended guillotine break of the "B" Reactor Recirculation discharge
piping.
« Failure of the LPCI loop select logic.
¢ 100 % blockage of the "A" ECCS ring header suction strainer.
e Head loss of the remaining suction strainers is 1 ft @ 10,000 gpm
e Al CS and LPCI pumps running at run out flows.
e Suppression pool temperatures for the specific time intervals listed
below, that are listed in Case 1 of reference 8.2,
PARAMETERS VALUE
Atmospheric Pressure 14.26 psia 86
2rimary Containment Pressure 0 psig 86
Reactor Pressure U psig 86
Suppression Pool Water Level 908'-9.3" 86
"A" CS Pump Flow run out 86
"8" CS Pump Flow run out 86
"A" RHR Pump Flow run out 86
"B" RHR Pump Flow run out 8.6
"C" RHR Pump Flow run out 86
"D" RHR Pump Flow run out 8.6
CS NPSHR a3t 89
RHR NPSHR 27 R 8.10
Time Temg%rggu_(_q acifi ight r I
86.3 sec 131.8°F 61.5195 Ib/ft 335.8368 Ib/ft” 86,88
148 8 sec 1379 °F 61.4119 Ib/ft’ 394 0048 Ib/ft’ 86,88
212.2 sec 1416 F 61.3459 Ib/ft’ 433.4947 b/’ 86,88
2747 sec 1435 °F 61.3121 Ib/ft’ 454 9824 I/t . 86,88
337.2 sec 1451 °F 61.2839 Ib/ft’ 473 7556 lb/t’ 886,88
399.7 sec 146 4 °F 61.2482 Ib/ft’ 4895280 b/t 86,88
462.2 sec 1475 F 61.2389 Ib/ft’ 503.2008 Ib/ft* 86,88
524.7 sec 148 3 °F 61.2239 Ib/ft’ 513.3308 Ib/ft’ 86,88
587.2 sec 1491 °F 61.2085 Ib/t’ 523.6430 Ib/ft’ 86,88
£99.7 sec 149.3 “F 61.2040 Ib/ft’ 526.2667 Ib/ft’ 86,88
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52 Case #2:
Long Term phase of the DBA LOCA - greater than 600 sec (10 minutes) . 86
« Double ended guillotine break of the "B" Reactor Racirculation dlscharge '
piping.
* Loss of off-site power.
o Failure of one Diesel *
¢ 100 % blockage of the "A" ECCS ring header suction strainer.
e Head loss of the remaining suction strainers is 1 ft @ 10,000 gpm.
« Suppression pool temperatures for the specific time intervais listed
below, that are listed in Case 2 of reference 8.1,
VALUE
Atmospheric Pressure 14.26 psia 8.6
Primary Containment Pressure 0 psig 86
Reactor Pressure 0 psig 8.6
Suppression Pool Water Level 908'-9.3" 86
"A" CS Pump Flow 0 gpm 86
"B" CS Pump Flow 2800 gpm (delivered to the core) 86
"A" RHR Pump Flow C gpm 86
"B" RHR Pump Flow 4000 gpm 86
"C" RHR Pump Flow 0 gpm 8.6
“D" RHR Pump Fiow 0 gpm 8.6
CS NPSHR 20 fi 86
RHR NPSHR 26 fl 8.10
Time Tgmg%rgggrg Specific yygs?m Vapor Ergggg :
742 .8 sec 182.7 °F 61.1378 b/t 572.3140 lb/ft 86 88
2280.1 sec 164.0 °F 60.9125 Ib/ft’ 750.5856 Ib/ft’ 86,88
6017.6 sec 176.0 °F 60.6575 Ib/ft’ ©89.1360 Ib/ft’ 86,88
15,039.1 sec 188.0 °F 60.3901 ib/ft’ 1288.3680 ib/ft° 86,88
21,538.3 sec 192.0 °F 60.2954 Ib/t’ 1403.5680 Ib/ft° 86,88
30,035.6 sec 194.0 “F 60.2482 Ib/ft’ 1464.1920 Ib/ft° 86,88
33,534.8 sec 194.2 °F 60.2439 ib/ft’ 1470.4400 Ib/ft° 86,88
46,528.1 sec 193.0 “F 60.2736 Ib/ft’ 14336640 Ib/ft° 86,88
52,027.3 sec 192.0 “F 60.2954 Ib/ft’ 1403.5680 Ib/ft* 86,88
71,151.1 sec 187.0°F 60.4120 Ib/t’ 1260.8640 Ib/ft* 86,88
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$3 Case #3.
Long Term phase of the DBA LOCA - greater than 600 sec (10 minutes). . 88
« Double ended guillotine break of the "B" Reactor Recirculation discharge = ™
piping. :
e Failure of the LPCI injection valve.
o Loss of off-site power.
« 100 % blockage of the "A" ECCS ring header suction strainer.
e Head loss of the remaining suction strainers is 1 ft @ 10,000 gpm.
o Supp.ession pool temperatures for the specific time intervals listed
below. that are listed in Case 2 of reference 8.2
PARAMETERS VALUE
Atmospheric Pressure 14,26 psia . 8.8
Primary Containment Pressure 0 psig 8.6
Reactor Pressure 0 psig 86
Suppression Pool Water Leve! 908'-8.3" - 86

"A" CS Pump Flow 2800 gpm (delivered to the core) : 8.6
"B" CS Pump Flow 2800 gpm (deliver= to the core) = 8.6
"A" RHR Pump Flow 0 gpm - 86
“B" RHR Pump Flow 4000 gpm 86
"C" RHR Pump Flow 4000 gpm . 886
"D" RHR Pump Flow 0 gpm : 88
CS NPSHR 201t - 89
RHR NPSHk 26 ft 8.10
Time Tempera ure Specific Weight Vapor Pressure
742.7 sec 150.2 °F 61.1845 Ib/ft 537.6960 Ib/ft° 86,88
2349.0 sec 159.8 °F 60.9979 Ib/ft’ 679.5360 Ib/ft* 66 88
4007.0 sec 164.5 °F 60.9013 Ib/ft’ 759.4920 Ib/ft’ 86,88
§324.0 sec 167.1 °F 60.8472 Ib/t’ 807.0077 Ib/t’ 86,88
6299.5 sec 168.0 °F 60.8273 Ib/’ 824.0112 Ib/ft’ 86,¢8
7612.5 sec 168.4 °F 60.8199 o 831.7238 Ib/t’ 86,88
8925.5 sec 168.7 °F 60.8145 iniii 837.5083 Ib/ft’ 86,88
14,579.2 sec 166.3 F 60.8650 Ibh* 792.1354 Ib/t’ 86,88
28,055.0 sec 158.4 “F 240262 Ib'f 657.1555 Ib/ft* 86,88
41,793.7 sec 151.3 °F 61.1639 Ib/ft’ §52.0400 Ib/ft’ 86,88
REVISION 0 PAGE 10
PREPARED BY/DATE W5 oigm ) OF /5'q
CHECKED BY/DATE
,/* I,




DE&S

Naperville, lllinois

PROJECT Monticello Nuclear Station File No: V75100.N8P57.00501
OWNER Northern States Power Co. Calc No: V75100.N8P57.00501
CLIENT Monticello Nuclear Station
REFERENCE
54 Case #4:
Long Term phase of the DBA LOCA - greater than €00 sec (10 minutes) . 5
« Double ended guiliotine break of the "B8" Reactor Recirculation discharge ..s
piping. :
e Failure of the LPCI injection valve.
« 100 % blockage of the "A™ ECCS ring heac 2r suction strainer.
 Head loss of the remaining suction strainers is 1 ft @ 10,000 gpm.
+ Suppression pool temperatures for the specific time intervals listed
below, that are listed in Case 4 of reference 8.2.
PA T VALUE
Atmospheric Pressure 14.26 psia : 86
Primary Containment Pressure 0 psig 86
Reactor Pressure 0 psig 88
Suppression Pool Water Level 908'-8.3" . 886

"A" CS Pump Flow
"B" CS Pump Flow

2800 gpm (delivered to the core) 86
2800 gpin (delivered to the core) . 8.6

"A" RHR Pump Flow 4000 gpm . 86
"B" RHR Pump Flow 4000 gpm 86
"C" RHR Pump Flow 4000 gpm 86
“D" RHR Pump Flow 4000 gpm ;B8
CS NPSHR 29 ft . 86,89
RHR NPSHR 26 ft 86, 810
Time Temperature Specific Weight Vapor Pressure
724.0 sec 150.5 °F 61.1780 lo/ft 5421456 Ib/ft° 86,88
1647.3 sec 156.0 °F 61.0724 Ib/ft’ 620.1792 Ib/ft° 86,88
3213.8 sec 150.8 “F 60.9961 Ib/ft° 681.1488 Ib/ft° 86,88
4621.6 sec 162.0 °F 60.9533 Ib/ft’ 715.9968 Ib/ft° 8.6, 8.8
5094.8 sec 162.2 °F 60.9489 Ib/ft’ 719.4211 1b/° 86,88
6475.3 sec 162.0 °F 60.9533 Ib/t” 715.9968 Ib/ft° 86,88
7894 .8 sec 161.0 “F 60.9719 Ib/t’ 699.2064 Ib/ft° 86,88
%618 6 sec 158.9 “F 60.9961 Ib/ft’ 681.1488 Ib/ft’ 86,88
11,719.8 sec 157.7°F 61.0407 Ib/ft’ 646.1928 Ib/ft° 86,88
21,1248 sec 149.3 F 61.2040 Ib/ft’ 526.2667 Ib/ft° 86,88
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6.0 APPLICABLE FSAR CRITERIA

UFSAR section 6.2, "Emergency Cor
and R

( e Cooling Systems (ECCS)", contains th2
overall description of the C HR's :

ystems

7.0 ASSUMPTIONS

71 The head ioss of the ECCS ring header suction strainers a~d the associated Ram's
head was modeled as a 1 foot head loss at 10,000 gpm. The calculated head lossis . 8.5
shown in DE&S calculation V751 NSP87.00502 rev. 0, "Head Loss Through ECCS
Suction Strainer Assembly".

| CS and RHR system losses are not changed by the change in fluid temperature.
The pump suction pressures which are used in calculating the NPSHAs for each
case, do not change enough over the change in suppressicn pool temperature to
significantly change the resultant NPSH, therefore the pump suction pressure used
in the NPSHA calculations remains as a constant for each case. The pump suction
pressur: that is used in the calculation of the NPSHA, is taken at the iowest
temperature for that case. As the suppression pool temperature increases, there will
be less head losses in the piping system, and therefc re a larger suction pressure will
result. By using the pump suction pressure at the lovrest temperature for that case,
the result of the NPSHA will be conservative.

138 To model the effects that aging has on the friction factor of a pipe, the lengths of
each pipe in the FLO-SERIES model were increased by 15%. The increase in pipe
length by 15% will increase the head loss of the particular pipe by 15%, thus
simulating a 15% increase of the pipe friction factor.
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8.0 REFERENCES

81 Letter GLN-87-019, from P. T. Tran of General Electric Company, to S. J. Hanmer
of Northem States Power Company, Monticello Nuclear Generating Statior,, dated
May 9, 1997, subject: "Revised Analysis of Suppression Pool Temperature and
Wetwell Pressure for Limiting Long-term LOCA event for NPSH (Task 6.0)."

8.2 Letter GLN-87-022, from P. T. Tran of Genral Electric Company, to S. J. Hammer
of Northern States Power Company, Monticelio Nuclear Ge.nerating Station, dated
May 30, 1997, subject: "Additional Analysis of LOCA Suppression Pool
Temperature and Wetwell Pressure for Evaluating NPSH (Task 8.0)."

83 DE&S calculation V609.000.00001 rev. 2, "Low Pressure Emergency Core Cooling
Systems (ECCS) Net Positive Suction Head (NPSH)".

84 DE&S caiculation V751 NSP97.00500 rev. 0, "Low Pressure Emergency Core
Cooling Systems (ECCS) Run Out Flows".

8.5 DE&S calculation V751 NSP97.00502 rev. 0, "Head Loss Through ECCS Suction
Strainer Assembly”.

86 Fax from Pat Tobin of Norther States Power Company, to Joe Sparacino of DE&S,
Subject: Inputs for Containment Pressurer/NPSH Evaluation Rev. 1, Dated June 15,
1997.

8.7 Pumnp Handbook, 2nd edition, 1986, igor J. Karassik.

88 ASNE Steam Tables, sixth edition, The American Society of Mechanical Engineers.

89 Montice:'o Station Drawing No. NX-7833-17, 18, 23, & 24, "CS Pump Curves and
Data Tables"

8.10 Monticelio Station Drawing No. NX-7805-51, 52, 53, 54, 55, 56, 58, & 59, "RHR
Pump Cuies and Data Tabies".

8.0 STATEMENT OF SUITABILITY
This calculation does not involve any materials, parts, equipment, or processes
which require a suitability review.
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10.0 CALCULATIONS
10.1  FLO-SERIES modeling
The nodal diagram, piping inputs and line up outputs for the iow pressure ECCS
piping model is contained in attachments B, C, D, and E. The resuitant suction
pressures and velocities for each pump, in each case defined in the Inputs section,
5.0, are listed in Table 10.1 below. In each of the model runs, the High Pressure
Core Injection (HPCI) system, and Reactor Core Isolation Cooling (RCIC) system
have been isolated from the ring header.
10.2  Table 10.1, shown below, lists the pressure and velocity at the suction of each pump
for each case. These pressures and velocities are used to calculate the NPSHA as
shown in attachment A.
PUMP PRESSURE VELOCITY
Case #1 "A" CS -1.153 psig 12.29 ft/sec
"‘B"CS -1.380 psig 12.0s .Jsec
"A" RHR -0.109 psig 9.956 ft/sec
"B" RHR -0.941 psig 10.07 f/sec
"C" RHR -0.543 psig 10.08 ft/sec
"D" RHR -0.555 psig 10.11 W/sec
Case #2 "B" CS 2.108 psig 8.688 fi/sec
"B" RHR 2..399 psig 9.315 ft/sec
Case #3 "A" CS 1.938 psig 8.706 fi/sec
"B" CS 1.857 psig 8.188 ft/sec
"B" RHR 2.127 psig 9.315 ft/sec
"C" RHR 2.222 psig 9.315 ft/sec
Case #4 "A"CS 1.511 psig 8.706 fsec
"B" CS 1.177 psig 8.687 fi/sec
"A" RHR 0.688 psig 9.279 f/sec
"B" RHR 0 047 psig 9.297 fi/sec
"C" RHR 0.327 psig 9.351 ft/sec
"D" RHR 0.376 psig 9.332 ft/sec
TABLE 10.1
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CLIENT Monticello Nuclear Station

REFERENCE

11.0 SUMMARY AND CONCLUSIONS

111 Results: The results of the FLO-SERIES model runs for each case are attached to
this calculation in each of attachments B, C, D, and E. The pump suction
pressure and velocity output resuits of the models are listed in Table 10.1
for each case. The required containment over pressure results for each
pump, which is the difference between the NPSHR and the NPSHA, are
listed in Attachment A for each case according to time (elapsed time after
the break of the Reactor Recirculation line) and Suppression Pool
temperature. The details of the NPSHA calculations for the different
temperatures in each of the 4 cases are also shown in Attachment A.

11.2 Conclusion: The over all containment over pressure required for each case, and
the pump that it is required for, is listed in Table 11.1 below. These
pressures were determined by using the largest required containment
pressure for each case.

CASE REQUIRED OVER SYSTEM
PRESSURE PUMP
3.9161 psig ‘B"CS
5.6801 psig "B"CS
1.4887 psig |__"B"CS
1.3689 psig "B"CS
TABLE 111
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REFERENCE
ATTACHMENT A
NPSH AND OVER PRESSURE RESULTS FOR EACH CASE.
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CONTAINMENT PRESSURE REQUIRED FOR ADEQUATE CORE SPRAY NPSH DURING THE SHORT TERM PHASE OF THE DBA LOCA

10S00' LE8ASN'00LSLA "ON /918D |

Vapor Atmospher e (Ps/Sw +
Specific Pressure (Hva) Pressure (Hb) Pump Suchon Velocity v )

Temperature Wegnt (om') Hva/Sw (1 ) (oma) HoSw () | Pre y NPSHA (1) | NPSHR (1) §
1318 o m(:'o’sm‘) 335 8368 5 4590 2053 44 333787 1153 1229 4&%«1 zru‘g EE) '!A‘g
1318 615195 135 8368 5 4590 2053 44 333787 138 1205 09755 26 9441 33 B CS
1379 ®14110 | 3940945 (X3 2053 44 EEYELP 1153 329 3582 | ) S .
137 9 614119 394 0949 64172 2053 44 33 4372 138 1205 09812 26 0388 ES] s
LIK: 13459 d3ae4) | 7 06es 2053 44 EELIE) 3153 : o 2 0456 A CS
1416 61 3459 433 4947 7 0664 2053 a4 33 4731 138 1205 0 9846 25 4221 £S5 B CS
LEES 813131 ABag8a | T4xw8 2053 a4 . 153 1228 3626 25 7083 EE) ACS
1435 61 3121 454 9824 7 4208 2053 44 33 2310 138 1205 0 9864 25 0844 33 wCs
A5 1 B12830 | 4137556 | TIas | 20534d | 335000 1153 1299 3638 a2 = | ACS
1451 61 2839 473 7556 7 7305 2053 a4 3315070 138 1205 09879 | 247888 3 oS
) ®1 2487 485 5280 T %5 5344 | 335265 EEL] 1239 3654 | B 1E8s 5] — ACS
146 4 €1 2482 489 5280 79925 2053 44 335265 138 1205 0 9898 24 5442 3 s
a7 % 1 2389 503 2008 83170 2053 44 335316 1153 [F¥.3 3658 H48A ) ACS
147 5 61 2389 503 2008 82170 2053 44 335316 138 1205 09903 24 3243 n B
7483 | 612238 | 5133398 (E 2053 44 335398 153 1259 W65 | 247881 | 35 — ACS
148 3 612239 573 3398 8 3846 2053 4& 333309 138 1205 09911 24 1641 33 B CS
745 1 B1 2005 | 5236430 B 5551 205344 | 315483 153 B 672 | 2456281 “ACS
148 ) 61 2085 5216430 85551 2053 44 33 5483 138 1205 09919 24 0013 X B CS
Lk 61 2040 T26 667 | Bo0B6 | 205344 | 335507 153 1228 | D3%4_| 245848 ACS
1493 61 2040 526 2667 8 5986 2053 a4 33 5507 138 1205 09921 23 9600 13 B CS

Tmawnovuv

| [ZT 10 TTobeq
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CONTAINMENT PRESSURE REQUIRED FOR ADEQUATE RHR NPSH DURING THE SHCRT TgRM PHASE OF THE DBA LOCA

Vapor Atmospherec (PsiSw + Requred
Specfic Pressure (Hva) Prassure (Hb) Pump Suction | Veloctty v m Contamment
Time (sec) | TYemperature (F) | Weght (Sw) {ibm (i) HvaiSw (it ) fm2) HSw () | Pressure (psig) | (sec) ®) NPSHA (R ) | NPSHR (Rt ) % Pressure
853 1318 T‘ms 2 335 8368 Sl‘iilg 2053 44 33 3787 2109 8956 1 2840 29 2037 27 A" F
863 i3l 8 15195 335 8368 5 4590 2053 a4 333787 25041 1007 05418 27 3780 27 B RHR 0 1638
83 1318 15195 335 8368 5 4580 2053 44 333787 0543 1008 0 3067 28 2264 27 C-RHR 05313
863 131 15195 335 8368 5 4550 205324 333787 0555 1011 07880 28 2077 7| ORMR 05232 |
T8 7 T&118 354 0840 T 205 44 ; 0109 T5% 8% | 2808 pid A RHR D647 |
148 1379 14119 354 0549 6 417; 2053 44 33 4373 0 9041 1007 0 5453 2% 4748 Fil T RHR 02276
148 1378 14119 394 0949 64172 2053 e 33 4373 0543 1008 0 3045 27 3244 27 T RRR 0 1405
148 1379 14119 394 0949 64173 2053 44 33 4373 0555 0 11 27 3057 27 O RAR 0 1324
FibE] Tat (] a3 a7 | 253 44 EXLIE]] D109 9% 31 p i TR RAR
2122 141 ¢ €1 3450 433 4547 7 0664 2053 44 334 09041 1007 05476 25 8591 27 B RHR 942
2123 1416 61 3459 433 4947 7 0664 2053 44 B 0543 1008 3031 % 27 b 1257 |
212 2 a1 6 612459 433 4947 7 D664 2053 a4 53 4731 0555 011 0 2844 26 6911 27| DRAR 1338
774 L& &1 3121 Bagkza | 7408 PR 334916 108 | 905 37 %540 o TARAR | 05
2747 435 13121 454 9824 74208 2053 44 134916 09041 1007 05488 255220 Fi R 8402
2747 1435 613121 454 9824 74208 2053 44 3314516 0543 1008 3024 263733 i3 T RHR 2715
2747 1435 613121 454 9824 7 4208 2053 a4 33 4916 5555 0 11 0 28% 20 3545 27 O RHR 2796
¥ ELEE) T [ 7% 2053 44 5070 0108 5556 2830 1| 310595 . — A RAR 0058 |
137 2 1451 612639 4T3 7556 77305 205344 335070 08041 1007 0 5498 25 2267 27 B RHR 7682
337 2 1451 612839 473 755 77305 2534 335070 050 1008 03018 260783 27 T RHR 3993
337 3 145 1 61 2839 473 7556 7 7305 2053 44 335070 0555 10 11 © 2830 25 0596 27 "D RHR 07e |
357 a4 512482 483 5780 7985 ] 0108 — 89% pLr:] 28169 | 37 0783 |
399 7 146 4 61 2482 489 5280 79925 2053 44 33 5265 -0 9041 1007 05510 249830 pii 8738
3997 1464 1 2482 289 5280 79925 2053 44 335265 543 ico8 3011 25 8351 27 T RHR
3957 146 4 61 2482 489 5280 79925 2053 44 13 5265 0555 10 11 2823 258163 27 D RHR £128
23 a7 T2 T3 2008 2170 2053 44 335316 0108 2828 | %55 - RRAR 744
[OF 1475 61 220 73 2008 § 2170 2053 44 335316 05041 007 05513 24 7633 1] B RHR 9689
4622 475 61 2385 232008 2170 205344 135316 0543 008 03009 256155 of T RHR <998
462 2 1475 612389 =03 2008 2170 2053 44 335318 0555 1011 0 2821 2% 5987 27 D RHR 6079
534 7 Tas 2239 ] 846 7053 &4 35398 | 0109 5% 2828 26 4380 27 AT | 0%
24 7 148 612239 13 3358 8 3846 2053 44 335399 09041 1007 05519 246034 27 8 RHR 082 |
524 7 148 612239 13338 83846 205384 335399 0543 1008 03008 25 4558 27 TRHR | 066y
524 7 148 612238 513 3398 # 3846 2053 44 335399 0555 1011 02818 43 27 OF RHR 0877,
587 s 1481 T 2085 523 6430 TBE1 [ 0108 — o958 [ 83758 ¥ TARHR | 03y |
587 2 1451 612085 5236430 8 5851 205344 335483 09041 1007 0554 24 4408 7 B RHR 1086
587 2 1491 612085 523 5430 85551 2053 44 33 5483 0543 1008 63003 pid “C RHR 07383
587 2 149 1 61 2085 523 6430 85551 2053 44 33 5483 0555 10 11 02814 25 2747 27 O RHR 07474
5557 a8 B1 2040 2053 44 37 5507 0108 3558 2637 14 KRR
5897 149 61 2040 526 2067 5386 344 33 5507 0 9041 1067 0555 24 39% 27 B RHR 11265 |
599 7 149 12040 26 2667 5966 2053 a4 33 5507 0543 1008 03002 | 252524 27 T RHR 07571
568 7 149 61 2040 526 2657 5986 2053 44 3 5507 E) 1811 02813 52335 27 O RHR 07652 |
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CONTAINMENT PRESSURE REQUIRED FOR ADEQUATE CORE SPRAY NPSH DURING THE LONG TERM PHASE OF THE DBA LOCA
Spectfic Vapor Atmospheresc Suchion (Ps/Sw + Required
- Weight | Pressure Pressure (HD) | HWSw | Presswe Veiocity Vi@ 2) Containment
T 3y | Temperature 1M HvasSw (f ) M) ") ®) NPSHA NPSHR Pressure
9 ";:21? 1827 — 93‘:’1375 3140 nsv%‘ 2&;« 33 5871 %\!mn Iﬁl 6 1371 wﬂ:u 23 %‘g 3&
& | o 2] PN B 8 MRVEPLI S LN NALEY S AL 668 155 77 5444 % TS (-
3 50176 176 506575 | 080 1360 | 163060 | 205344 | 9850 ] 2108 588 | 61764 FERFPE) % TCs
= 15039 1 88 603901 | 1 21 3341 2053 44 340029 | 2108 688 1986 188674 29 B CS
° 215383 | 602954 | 14035680 232782 | 205344 340563 | 2106 688 16 9846 28 wCS 2051
‘ [ 30035 6 154 B0 24B2 | 1464 1920] 24 3027 44 | 3408301 2108 588 2104 5 990 29 WS 56356
s — 335348 194 2 60 2430 | 1470 4400 | J4 4081 2053 44 340855 | 2108 688 2108 58881 29 BCs 6801
P~ [ 46528 1 193 02736 | 14 L] 2053 44 i&ﬁ 2 108 g 2083 4910 | % 'S ;&51
- 52027 3 Bu2954 [ 1 233 3053 44 0563 | 2 108 62065 | 160848 TS L
2 AL I3 804720 | 120 9b40] 308711 | Fossaa | 33ome] 2 ion 1 B X - TS T80 ]
F4
:
o
S
b
-
3
>
(e}
- 3
=
m
=
l;:
s
E
é
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CONTAINMENT PRESSURE REQUIRED FOR ADEQUATE RHR NPSH DURING T!

IjEkONGTERMPH\SEO.‘"IHEDBALOCA

Specitic | Vapor Atmospherec Suction Ps/Sw + | Fequired
Weght | Pressure Pressure (Hb) | “Sw | Pressure Velocty vine2 29 Containment
FvarSw 2 NPSHA NPSHR Pressure

““: ‘om : 1 in 11378 1 5311 gu’c .n? 7;" ;% '1§ "'0%251 " S1"ﬁ£ 26 2 %&“" ‘iﬂ

2280 1 164 B0 9125 12 3224 2003 44 3371t p 15 7 01 26 B RHR 10430
—®7E T wes e tee T eTa— e 38 TN L - R o8]

75638 § 788 3901 | 10836801 21 a1 30 a1 AR 33 372 (L TN TR FRAE)
31533 753 50 3054 | 7403 56801 333 W Hee] % i L % 1 FRR 5555
3005 & ) Ha64 1930 24 — 3 aoen] 3% 3 Toa ] eee % TR Tos80 |
— 354 543 80 243 1 74703400 34 4087 ] @1 3 5 T 0815 755 3% TR a0 |
5302 . 505554 | 403 Sem0 | ST et : T o767 g ;.8 R T —

73 1 1 23 4 p 315 :

71151 1 3 4120 | 12608640 208711 aq 39906 | 2 309 315 70657 | -_— 3 B RHR 25190 |

‘ LG7 10 G55 ebey
B &
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Case 3

CONTAINMENT PRESSURE REQUIRED FOR ADEQUATE CORE SPRAY NPSH DURING THE LONG TERM PHASE OF THE DBA LOCA

L0S00'L6ASN'00LSLA "ON /218D

w 'N&Q
Pressure Velocity VR 2)

Temperature (°F) HvaSw (R ) (tvsec) | nesHA M) | nPsHR @) Pressure
150 2 B 7881 1938 706 5 7381 305114 ) ;ga D654
150 2 87681 V857 5688 55426 30 3158 P cs )

T 11 1403 1938 B 706 26 2758 -] A CE B 3137
1598 11 1403 1857 8688 % 5560 28 0797 E) s

64 5 24 1938 S 706 BES 27 0058 ) A CS

164 5 12 4709 1857 » 688 55629 26 8095 - BCs

167 1 13 7628 1538 8706 57634 25 A CS

167 1 13 2628 1857 8 688 B 260514 2% wes | 1203

68 T3 5467 1538 8706 7649 ~ 258767 B A CS 3007

saa 73 5467 1857 8 688 5 5683 g_% g" B CS

68 4 136752 1 8706 A CS

68 4 136752 1857 688 5 688 256562 | 2% B CS

768 7 137716 1938 708 | 57658 25 7600 F2) “ACS

168 7 137716 1857 u% s% 25 5634 g B CS

166 3 130146 1938 5 26 4850 A

166 3 130146 13 8688 5 5655 ﬁ?‘ﬁn 2 B Cs

158 4 10 7664 1 706 — %7499 o) — ACS | 01603

58 4 10 7664 1857 B 6AA 55539 28 4340 2 BCS | 02452 |
1513 [~ 5 0405 198 | 8708 5 7396 302718 -] ACS | 05510 |
1513 5 0405 1857 [ 5 Sad1 300763 29 B CS
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CONTAINMENT PRESSURE REQUIRED FOR ADEQUATE RHR NPSH DURING THE LONG TERM PHASE OF THE DBA LOCA

Specific Vapor Atmosphe: e Suchon (Pe/Sw + Required
Weight (Sw) | Pressure Pressure (Hb) Pressure Velocty vz 2y Cormnment
Time (sec) | Temperature (°F) (o) | gHiva) (o) [HvarSw (R HeSw ()] (peig) (sec) ") NPSHA(R) | NPSHR(M) | System Pump | Pressure (psig) |
7427 150 2 B 1845 | 5376960 | 87881 2053 44 33 5614 2127 8315 € 3533 31 1268 2% B RHR 2 2209
7427 150 2 §1 184% | 5375960 | 87887 3053 44 335614 2222 5315 65769 31 3502 2% T RHR 23177
pi 1598 679530 | 111403 | 05344 B[eai | 7127 9315 63686 = o R B0 |
2348 1598 809979 | 6/65360 | 11 1403 2053 44 336641 2202 9315 € 5828 291167 2% T RHR 1 3501
[ o1 845 B0 9013 | T840 | 134708 2053 44 Bs | 2137 5315 63766 | % RN 30|
2007 164 5 609013 758 4920 | 124709 | 205344 337175 2222 9315 66012 27 8478 2% TG RHR 0 8005
5324 1671 B0B4T2Z__| 8070077 | 132628 M5i4 | W4 2127 EEIE 63817 %8657 | 2% | wRAR | 03550
5324 67 1 B0 BAT2 BO7 0077 | 132628 2053 44 33 7475 2202 §315 6 6059 27 0905 2% T RHR 04724
[ 62995 58 608273 | 8240112 | 135867 2053 44 337586 | 2127 5315 €327 | 250as P — 8 RAR 0576
6299 5 168 60 8273 8240112 | 135467 2053 44 33 7586 2222 9315 66076 268194 26 C RHR 03550 |
76125 68 4 B0 8199 17238 | 136752 | [0 33 71627 2127 5315 € 3813 26 4708 26 B RHR 2039
76125 168 4 60 8199 8317238 | 136752 2053 44 33 7627 2222 8315 § 6083 26 6957 26 T RHR 03014
5 68 7 “B0BI43 | 8375083 | 137716 2053 44 33 7657 2127 9315 G 3838 E3 & RO ]
8925 S 168 7 608143 8375083 | 137718 2053 44 33 7657 2222 9315 6 6087 26 6029 26 C- RHR 02612
145192 166 3 & 792 1354 | 130146 | 205344 337376 | 2120 8315 6379 | 27102 P )
14579 2 166 3 60 8650 792 1354 | 130146 2053 44 337376 2222 9315 6 6044 27 3273 2% T RHR 05750
28055 758 4 ®10262 | 6571555 | 107684 | 205344 | 336ads | 2137 5315 5 3663 o | % "B RHR 406 |
28055 158 4 610262 | 657 1555 | 10 7684 2053 44 33 6485 2222 3315 § 5905 24705 2 T RHR 15034
417937 1513 11639 | 5520499 | 90405 2053 44 338727 | 2127 8313 €% | 0883 % I S S 5LF N
07937 513 611639 | 5529499 | 90405 2053 44 335727 2222 9315 65787 | 311108 ~ 2% T RHR 22141
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CONTAINMENT PRESSURE REQUIRED FOR ADEQUATE CORE SPRAY NPSH DURING THE LONG TERM PHASE OF THE DBA LOCA
Spectfic Vapor Atmospherec Pumg Suction| (Pa/Sw + l Required
Weight (Sw)| Pressure Pressure (HD) Pressure ViR 2 Contamment
Time (sec} | Temperature (°F) (omh | (va) (o) | vt (R)] (om2) HSw )| (psig) ®) st&gJ NPSHR () | System Pressure
724 150 5 611760 | 542 145% X 2053 44 33 5645 1511 8706 47335 29 29 A" CS C 1890
~ 724 150 5 611789 | 540 4% | 2053 44 33 5645 1177 a 687 39422 286450 29 7
1647 3 156 0 610724 7 10 1548 2053 44 336230 1511 B 06 47397 28 2079 28| ACS 0 3432
1647 3 156 0 610724 | 6201792 | 10 1548 2053 44 336230 T177 8687 | () 27 4152 29 B CS
2138 159 9 B0 0961 | 6811488 | 111671 2053 44 33 6651 1511 8706 47441 27 2421 28 oS 07615
i T 509961 | 681 111671 3053 44 33 6651 1177 8607 29 TS 11050 |
16 162 0 B0 9533 | 71509908 | 1) 7466 2053 44 33 6887 1511 B 06 3 7466 36 6BAT 39 A CS. T0013 |
6216 162 0 B0 09533 | 7150068 11 7466 3053 44 | 336887 177 8687 30504 25 8945 25 B S 13453 |
162 27 609489 | 7194211 1 8037 2050 44 336012 1511 B 706 4 7460 76 6344 29 A" CS 10248
[} 162 2 605489 | 7194211 118037 | 2053 44 336012 1177 B 6A7 39506 | 25 6401 29 B/ CS 13689 |
54753 620 B09533 | 7150968 | 117468 3053 44 33 687 7511 8706 2745 36 6687 A CS T0013
6475 3 1620 00533 | 7150068 | 11 (2053 44 33 6887 (K1 B 6AT 319524 29 wes |
7894 8 B0 BOOI10 | 5902064 | 114817 | 205344 | 116785 7511 8706 1745 2 9563 29 A CS e85y |
[ 7894 8 1610 609710 | 699 2064 114617 205344 | 336785 1197 B 687 39516 26 1624 29 w CS 12203 |
618 6 158 9 B0 9961 | 6811 11 3671 3053 44 | 33 6651 1511 B 706 27441 27 2421 20 1 ACs | o1}
GEIA 7 156 § EW 6381 1488 111671 2053 44 | 336651 1177 BHAT 30505 29 B CS 11053 |
[ 117498 V57 7 ®10407 | 6461 0 2053 44 33 6405 1511 8 706 27415 27 7957 20 A CS 05217
[ 11749 & 1577 E10407 | 6461928 | 105863 | 205344 33 6405 1177 B687 k] 7 29 BCS [
211248 1493 512040 | 5362667 | 85086 344 33 5507 1511 5708 47320 25 A CS 02964
211248 1493 612040 | 526 2667 B 5986 2053 44 33 5507 1177 8687 356410 28 8933 29 & Cs 00463
— — R TR e e mline N o = — SN = s T - -
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CONTAINMENT PRESSURE REQUIRED FOR ADEQUATE RHR NPSH DURING THE LONG TERM PHASE OF THE DBA LOCA
Spectic Vapor Atmospherec |Pump Suction {Pa/Sw + Required
Weight (Sw)| Pressure Pressure (Hb) Pressure viRgR2 2) Contanment
Time (sec) | Temperature (°F) (om’) | ¢iva) (o) | HvasSw (1) 2) iHwSwm)l  (psig) | Velocily (isec) ") NOSHA(R) | NPSHR(R) | Pressure
724 150 5 611785 | 542 1456 3 8616 2053 44 33 5645 0688 9279 29563 27 6592 26 A 07188
724 1505 611789 | 54214% | 88616 2053 34 33 5645 0047 $297 14528 26 1556 26 @ RHR 00674
724 1505 611789 | 542 145% B 8616 2053 44 33 5645 0327 5 351 21215 26 5303 26 *C RAR 0 3587
724 1505 511780 | 542 145% | 88676 2053 a4 335645 | 0376 CE 22373 360401 | 26 | O RAR | 040/3 |
647 3 150 610724 | 6201792 | 10 1548 2053 a4 33623 | 0668 5279 29502 26 4274 26 A RHR 01851
1647 3 156 0 610724 | 620 179 10 1548 2053 44 336230 0 047 § 297 14530 249212 26 5 RHR 04673
1647 3 156 0 610724 | 5201792 | 101548 2053 44 336230 0327 9351 21268 25 5970 26 T RHR G746
1547 3 56 610724 1793 10 1548 2053 44 336230 | 0376 332 22388 25 7070 26 1266 |
32138 1560 609961 | 6811488 | 111671 4 33 6651 0688 5278 20612 25 4502 76 A RHR 02343
32138 1599 609961 | 6811468 | 11 1671 2053 44 33 6651 0047 9257 14531 239511 26 @ RHR 08876
32138 156 9 609961 | 6811488 | 11 1671 2053 44 336651 0327 8351 2 1298 246278 26 C RHR 0 5944
32158 155 609961 | 6811 111671 205344 | 1 0376 S 3% 2 2399 24 7380 26 O RHR 0 5467
46216 1620 609533 | 7150968 | 117466 @ 33 6687 0608 5279 29623 24 9044 26 A RHR_ Dalab
46216 1620 609533 | 7159968 | 117466 2053 &4 33 6887 0047 $ 297 1 4532 233953 26 B RHR_ 11284
46216 1620 609533 | 7159968 | 117466 2053 a4 33 6887 0327 9351 2 1303 240724 26 T RHR 08350
4621 6 162 0 809533 | 7159968 | 117466 [z 336887 | 0376 8332 2 2406 24 1827 26 "ORAR__ | 07873 |
[ 50538 62 509489 | 7194211 | 118037 2053 44 336012 | 0688 279 79624 24 8500 % A RHR d4oe2 |
5004 8 162 2 60048S | 7104211 | 118037 2053 a4 336912 0047 5 207 1R 23 3407 2 B RHR 11520
5004 8 162 2 609485 | 7164211 | 118037 2053 44 336912 0327 3 351 21304 240179 26 "C RHR 0 8587
[ 5094 8 162 2 609480 | 7104211 | 116037 aa 336912 0376 9332 22 741281 26 O RHR | 1
6475 3 1620 en | T ees | 117e% 2053 44 336887 | 0688 93 79623 | 240044 2% A RHR Va6 |
64753 1620 609533 | 7159968 | 117466 2053 a4 33 6887 0047 9257 14532 23 3953 26 B RHR 11264
64753 1620 609533 | 7150968 | 117466 2053 44 33 6887 0327 9351 2 1303 240724 26 T RHR 08350
5475 3 162 0 3 | 7159968 | 117466 2053 a4 336887 | 0376 g3 2 2406 241827 | 2% 07813 |
[ 78048 610 09710 | 6902064 | 114677 | 205344 336785 | 0688 5218 20618 51726 2% A RHR 03584
7894 8 1610 609719 | 6992064 | 114617 2053 44 335785 0 047 9297 1453 236639 26 B RHR 10120
7894 8 1610 B09715 | 6992064 | 114677 2053 a4 336785 0327 G 351 2 1301 24 3408 26 C RHR 07187
[ 7804 8 1610 609710 | 6902064 | 114677 | 205344 6785 376 § 332 2 2403 24 4511 26 [ D RHR 06710
5616 ¢ 759 ¢ 509961 | 6811486 | 111671 2053 44 336651 | D688 8379 29612 75 4502 b B RHR 02343 |
%18 158 9 609961 | 681 1488 | 111671 2053 44 33 6651 C 047 9267 14531 239511 % B RHR 08876
9618 ¢ 156 9 609061 | 6811488 | 111671 2053 44 33 6651 0327 §351 21298 246278 26 T RHR 05044
961 159 i 1 11 1671 aa 33 6651 0376 9332 22309 24 7380 28 D" RHR 05467 |
11749 1577 70407 | 6461 2053 44 336405 | 0688 278 29600 26 014 2 A RHR 00062 |
117498 1577 10407 | 6461928 | 10 5862 2053 44 338405 | 0047 ) 297 14530 24507 2% HRAR | 06467
117498 157 7 10407 | 6461928 | 10 5863 2053 44 33 6405 0327 3 351 2 1292 25 1834 26 TTRHR | 03537 |
117498 57 7 10407 346 1028 | 1 2053 44| 33 6405 376 5332 22 25205 pi — O RAR__ | 03061 |
21124 8 148 3 51 2040_| 8 5686 205344 | 335507 | 0688 9279 29557 27 9079 2% ARPR | 08265
211248 1493 612040 | 5262667 | 635966 2053 44 33 5507 0047 9207 1452 26 4043 26 B RHR 01754
211248 1453 612040 | 526 2667 5986 2053 44 33 5507 c 327 9 351 21271 27 0793 26 T RHR 04676
211248 483 12040 | 526 2667 | 5986 2053 a4 335507 | 0376 $33 22360 27 1891 26 O RHR 05151
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Naperville, lllinois

PROJECT Monticello Nuclear £Lation File No: V7/5100.NSPS7.00501
OWNER Northern States Power Co. Calc No: V75100.NSP97.00501
CLIENT Monticello Nuclear Station
REFERENCE
ATTACHMENT B
FLO-SERIES MODEL PIPING AND NETWORK INPUT AND OUTPUT
FOR CASE #1.
REVISION 0 PAGE 25
PREPARED BY/DATE AN €/le/77 oF /3T
CHECKED BY/DATE %‘/47
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R Company: Duke Engineering & Services 06/11/87 457 pm
Project: Linelist: OVRPRES1
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Comments: flow rate: gpm
pressure: psig
Version: PIPE-FLO ver 5.01 level & grade: ft




Company: Duke Engineering & Services 06/12/97 8:17 am
Project: System: OVRPRES1
by: Joseph D. Sparacino rev: 06/12/97 8:16 am

SYSTEM REPORT
Created: 11/04/96 11:56 am Pipes: 93
Design file: Nodes: 87
Pipe Specs: § Pumps/Comps: 6

NSP RHR and CS piping model, SP Temp. 131.8°F. and 0 psig cont. press. Containment overpressure calcs

SYSTEM NODES

NODE ELEVATlON PIPELINES IN PIPELINES CUT
1 902.25 H11 H1
10 902.25 H52 HS
1" 90225 HS H51
12 902.25 H6a2 Hba
13 902.25 H6a Héa1
14 902.25 H6b2 Héb
15 902.25 H6b H6b1
16 902.25 H72 H7
17 90225 H7 H71
18 902.25 H82 M8
19 902.25 H8 H81
2 902.25 H2 H22
20 90225 H1 H12
3 902.25 H21 H2
¢ 90225 H3 H32
5 90225 H31 H3
6 90225 Héb H4b2
7 90225 Héb1 Hab
8 902.25 H4a Héa2
9 902.25 Hda1 Héa
ACS.IN 90225 HEb1 CS001A

H72
ACS.SUCT 897.833 CS003A CSD1A
ACST 899916 CS001A CS003A
ADIS 897.833 RHO06A RHOO7A

1
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SYSTEM NODES 06/12/97 817 am

NODE 'EtLEVATION PIPELINES IN PIPELINES OUT
AIN 897.583 RHO02A RHO0SA
ARH.IN 902.25 H12 RHOO1A
H81
ARHT 897.583 RHOO1A RHO03A
ASUC 897.833 RHO05A RHO0BA
ACSD2 931.917 CSD2A CSDSA
ACSD3 981.188 CSD3A
ACSD4 900.156 CSD4A CSD5SA
ACSDS 900.74 CSD5SA CSD6A
ACSD6 925875 CSD6A CDS7A
ACSD7 928 CDS7A CSD8A
ACSD8 927 CSDBA
ACSDS® 971.25 CSDSA CSD3A
ACSDSCG 899635 CSD1A CSD2A
CSD4A
ADISTEE 901.083 RHOO7A RHOO8A
RHO007C
B.CS.IN 902.25 H4b2 Ccso01B8
H31
B.CS SUCT 897.833 Cs003B CDs1B
BCST 899.885 Cs001B Cs0038
B.D:S 8995 RH006B RHO07B
B.IN 897.583 RH0038 RHO028
RH004B
B.RH.IN 902.25 H22 H11
RHO018
BRHT 897.583 RHO01B RHO03B
B.SUC 897.833 RHO004B RH006B
BCSD2 927.833 csD28 csD7B
BCSD3 980.38 csD3B
BCSD4 899.896 csD4B csosB
BCSDS 901.688 csDsBe csDLe
BCSD6 930.333 csDsB

| Calc/ No. V76106.NSP97.00801  ATTACHMENT_ (3 Page ol of (5% |
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SYSTEM NODES 06/12/97 8:17 am

NODE ELEVATION PIPELINES IN PIPELINES OUT
ft
BCSD7 9785 csD78 CcsD3B
BCSDSCG 899.583 cDs1B csDze
CsD4B
BDISTEE 908 RHO074 RH008B
RHO07D
cDIs 897.833 RHO06C RHO07C
CIN 897.583 RHO03A RHO02A
RHO04A
c.sucC 897.833 RHO04A RH006C
DDis 8995 RH006D RHOO0SDA
D.DISA 908 RHO06DA RHO07D
DN 897.583 RH002B RH0058
D.suC 897.833 RHO05B RHO06D
HP.IN 90225 H4a2 H4b1
HPOO1
HP.SUCT 901615 HP002
HP.T 801615 HPOO1 HP002
M02013 940 .91 RX028B RX02D
MO2012 940917 RX02A RX02C
RC.IN 902.25 Héat H6b2
RC001
RC.SUCT 895042 RC002
RC.T 90225 RC001 RC002
RECIRC1 951.75 RX02C
RECIRC2 951.75 RX02D
RECIRCA 920.168 CROSSTIE RX02A
RX01C
RECIRCB 930.167 RXC1D CROSSTIE
RX028
RHRHXDA 916.333 RHRHXA RX01A
RHXBYPSA
RHRHXDB 815.49 RHRHXE RX01B
RHXBYPSB
RHRHXDC 916.336 RX01A RX01C

- Calc/ No. V75100.NSP97.00501 ATTACHMENT 3 Page_20 of /59 t
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SYSTEM NODES 06/12/87 8:17 am

NODE ELEVATION PIPELINES IN PIPELINES OUT
ft
RHRHXDD 921.33 RX01B RX01D
RHRHXS1 908 406 RHO08A RHRHXA
RHXBYPSA
RHRHXS2 908 RH008B RHRHXB
RHXBYPSB
SA 802.25 A H21
H32
SB 902.25 B H4at
H52
sC 902.25 c H6a2
H51
sD 902.25 (o} H82
H71
TA 904.316 A
T8 904316 B
TC 904.316 Cc
™ 904,316 D

P—

‘ !
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SYSTEM PIPES

06/12/97 817 am

PIPELINE SPEC FROM_NODE TO_NODE PUMP/COMP
A 31 TA SA
B i B SB
C 31 TC sC
CDs1B 16 B.CS.SUCT BCSDSCG BCS
CDS7A 35 ACSDé ACSD7
CROSSTIE 21 RECIRCB RECIRCA
CS001A 16 ACS.IN ACST
Cso018 16 B.CS.IN BCST
CS003A 16 ACST A.CS.SUCT
Cso0n3B 16 BCST B.CS.SUCT
CSD1A 16 ACS.SUCT ACSDSCG ACS
CSD2A 16 ACSDSCG ACSD2
CsD2B 16 BCSDSCG BCSD2
CSD3A 35 ACSD9 ACSD3
csD3iB 35 BCSD? BCSD?
CSD4A 16 ACSDSCG ACSD4
CSD4B 16 BCSDSCG BCSD4
CSD5A 35 ACSD4 ACSDS
csDsB 35 BCSD4 BCSDS
CSD6A 16 ACSDS ACSDS6
CcsDéB 16 BCSDS BCSD6
CsD7B 16 BCSD2 BCSD7
CSD8A 16 ACSD7 ACSD8
CSDSA 16 ACSD2 ACSDS
D 3 i) sD
H1 26 1 20
H11 31 B.RH.IN 1
H12 31 20 ARH.IN
H2 26 3 2
H21 3 SA 3
H22 31 2 B.RH.IN
H3 26 5 4
H31 N B.CS.IN 5
H32 3 4 SA
H4a 26 9 8
Héa1 3 SB 9
H4a2 3 8 HP.IN
H4b 26 7 6
H4b1 31 HPIN 7
H4b2 3 6 B.CS.IN
HS5 26 10 1
H51 31 it a0
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SYSTEM PIPES 06/12/97 8:17 am

PIPELINE SPEC  FROM_NODE TO_NODE PUMP/COMP

HS52 3 s8 10

Hea 26 12 1

Hea1 3 13 RC.IN

Hea2 3 sC 12

Heb 26 14 15

HBb1 3 15 ACS.IN

H6b2 31 RC.IN 14

W7 2 16 17

H71 3 17 sD

H72 3 ACS.IN 16

H8 26 18 19

He 1 31 19 ARH.IN

He2 3 sD 18

HPOO1 21 HP.IN HP.T

HPO02 21 HP.T HP SUCT

RC001 16 RC.IN RC.Y

RC002 16 RC.T RC.SUCT

RHOO1A 26 ARM.IN ARHT

RHO01B 26 BRH.IN BRHT

RHO02A 26 CIN AIN

RH0028 26 BN DIN

RHO03A 26 ARH.T CIN

RH0038 26 BRHT BN

RHOO4A 21 CIN c.suc

RHO04B 21 B.IN 8.5UC

RHOOSA 21 AIN ASUC

RHO058 21 DN D.SUC

RHO06A 16 ASUC ADIS ARHR

RHO06B 16 B.SUC B.DIS BRHR

RHO06C 16 c.suC c.ois CRHR

RH006D 16 D.SUC D.DIS DRHR

RHOO6DA 16 D.DIS D.DISA

RHOO7A 16 ADIS ADISTEE

RHOO7B 16 BDIS BDISTEE

RH007C 16 cDIS ADISTEE

RH007D 21 D.DISA BDISTEE

RHO08A 21 ADISTEE RHRHXS1

RHO08B 21 BDISTEE RHRHXS2

RHRHXA 21 RHRHXS1 RHRHXDA

RHRHXB . RHRHXS2 RHRHXDB

RHXBYPSA 21 RHRHXS1 RHRHXDA

RHXBYPSB 21 RHRHXS2  RHRHXDB |
Calc/ No. VI5100.NSP97.00801  ATTACHMENT > rage_33of /59 ]
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PIPELINE

RX01A
RX01B
RX01C
RX01D
RX02A
RX028
RX02C
RX02D
RXO1A

PIPE-FLO ver 5.01

SPEC

21
21
21
21
21
21
35
35
16

SYSTEM PIPES
FROM_NODE

RHRHXDA
RHRHXDB
RHRHXDC
RHRHXDD
RECIRCA
RECIRCB
MO2012
M02013

TO_NODE

RHRHXDC
RHRHXDD
RECIRCA
RECIRCB
MO2012
M02013
RECIRC1
RECIRC2

06/12/97 817 am

PUMP/COMP

Calc/ No. VT6100.NSP97.00601  ATTACHMENT___[3 Page_34 of /59 I
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SYSTEM COMPONENTS 06/12/87 8:17 am

PUMP/COMP PERFORMANCE DATA

ACS gpm: 0 2178 3990 5040 5755
ft: 850.3 7955 664 536.2 4117
eqn: 850.3 - 4.48715e-006 Q » 2.12033

ARHR gpm: 0 3365 4000 4250 4540
ft: 810.3 4989 350 280 171.8
eqn: 810.3-1.3787e-006 Q » 2.36763

BCS gpm: 0 1948 3080 4875 5600
ft: 844 770.1 7194 535.2 4181
eqgn: B44 - 0.000218414 Q » 1.66917

BRHMR gpm: 0 3656 4000 4250 4408
ft: 813.8 436 350 280 230
eqn: 813.8 - 2.04305e-006 Q * 2.32005

CRHR gpm: 0 3540 4000 4250 4440
ft: 7639 461 1 360 290 2354
eqn: 763.9 - 5.58043e-007 Q * 2. 46066

DRHR gpm: 0 3542 4000 4250 4425
ft: 810.1 463 350 285 227
eqn: 810.1 - 2.16007e-006 Q » 2.31196

1

|
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Company: Duke Engineenng & Services 06/12/87 8.17 am

Project: System: OVRPRES1
by: Joseph D. Sparacino rev. 06/12/97 8.16 am
PIPELIST REPORT
Created: 11/04/96 11:56 am Pipes. 93
Design file: Nodes: 87
Pipe Specs: 5 Pumps/Comps: 6

NSP RHR ard CS piping model, SP Temp. 131.8°F. and 0 psig cont. press. Containment overpressure calcs.

SPECIFICATIONS
SPECIFICATION PIPE MATERIAL FLUID VALVE TABLE DESIGN LIMITS
Sch / Roughness Temp / Pres Vel / Pres
16 LB30 Steel Water Standard 0-12 fsec
rev: 06/12/97 8:15 am Sch 40 131.8 °F 0-200psig
0.0018 in Opsig

Size for: 8 fsec

21 LB31 Steel Water Standard 0-12 f/sec
rev: 06/12/97 8:15 am Sch 30 131.8°F 0-200psig
0.0018 in Opsig

Size for: 8 ft/sec

26 LB32 Stee! Water Standard 0-12 ft/sec
rev: 06/12/97 8:16 am Sch 20 1318 °F 0-200psig
0.0018 in Opsig

Size for: 8 f/sec

31 LB34 Steel! Water Standard 0-12 ftisec
rev: 06/12/97 8:16 am Sch 60 131.8°F 0-200psig
0.0018 in Opsig

Size for: 8 ft/sec

35 LB34a Steel Water Standard 0-12 fisec
rev. 06/12/97 8:16 am Sch 80 1318 °F 0-200psig
0.0018 in Opsig

Size for: 8 ft/sec

|
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PIPELIST 06/12/97 8:17 am

PIPELINE SPEC MATERIAL LENGTH FLUID VALVES
Size / Sch ft Temp / Pres Total-K

A 3N Steel 36777 Water 1.163
20in/ 60 1318°F/0psig

B 3 Steel 36777 Water 0.4469
20in/60 1318°F/Opsig

C 31 Steel 36777 Water 1.163
20ir /60 1318°F/0psig

CcDS18B 16 Steel 345 Water 0.2689
10in/40 131.8°F/Opsig

CDS7A 35 Steel 7.73835 Water 0478
2in/80 1318°F/0psig

CROSSTIE 21 Stee! 49.0188 Water 1.403
14in/ 30 1318°F/0psig

CS001A 16 Steel 418129 Water 2.285
12in/ 40 1318°F/Opsig

CS001B 16 Steel 425259 Water 1.695
12in/ 40 1318°F/0psig

CS003A 16 Steel 10.7215 Water 1.779
12in/40 1318°F/0psig

CS0038 16 Steel 27.109 Water 2.018
12in/40 131.8°F/0psig

CSD1A 16 Steel 37973 Water 0.2689
10in/ 40 1318°F/0Opsig

CSD2A 16 Steel 108.553 Water 60.59
10in/ 40 1318°F/Opsig

csD28B 16 Stee! 108.723 Water 59.14
10in/ 40 1318°F/0psig

CSD3A 35 Steel 57.0055 Water 19.08
8in/80 1318°F/0psig

CcSDaB 35 Steel 554392 Water 19.08
8in/80 1318°F/0psig

CSD4A 16 Steel 2.22525 Water 1.664
25in/40 131.8°F/Opsig

CsD4B 16 Steel 2.7485 Water 1.93
25in/40 1318°F/0psig

CSD5A 35 Steel 0.67045 Water 6.654
2in/80 1318°F/0psig

CSD5B 35 Steel 2.0608 Water 6.654
2in/80 1318°F/0Opsig

CSD6A 16 Steel 38,6803 Water 152.5
25in/40 1318°F/Opsig

csDéB 16 Steel 101.051 Water 1554
25in/40 1318°F/0Opsig

csD78 16 Steel 97.3901 Water 1.895
10in/ 40 1318°F/0psig

CSD8A 16 Steel 457585 Water 2453
25in/40 1318°F/0psig

CSD9A 16 Steel 75.8885 Water 1.53
10in/ 40 131.8°F/O0psig

" Cale/ No. VI5100.NSP97.00601  ATTACHMENT (3 Page_3 7 of 459

PIPE-FLO ver 5.01



PIPELINE

D

H1

H11

H12

H3

H31

H32

Hé4a1

Héa2

Hé4b

H4b1

HS

H51

Hsa

H6a1

H6b

H6b1

PIPE-FLO ver 5.01

PIPELIST

06/12/97 8.17 am

SPEC MATERIAL LENGTH FLUID VALVES
Size / Sch ft Temp / Pres Total-K

N Steel 36777 Water 1.163
20in/60 131.8°F/0Opsig

26 Steel 52.2054 Water 0.144
20in/20 1318°F/0Opsig

3N Steel 1.8171 Water 0.2536
20in/60 1318°F/0psig

3 Steel 1.8171 Water 0.00366
20 in/ 60 1318°F/Opsig

26 Steel 24,1868 Water 0.072
20in/20 1318°F/0Opsig

3 Steel 18171 Water 0.00366
20in/60 1318°F/0psig

31 Steel 19171 Water 0.01484
20in /60 1318°F/0Opsig

26 Steel 24 3777 Water 0.072
20in/20 1318°F/0Opsig

3 Steel 1.4375 Water 0.2425
20in/60 1318°F/Opsig

3 Steel 19171 Water 0.2536
20in/ 60 1318°F/0psig

26 Steel 314675 Water 0.072
20in/20 1318°F/0psig

31 Steel 19171 Water 0.7201
20in/60 1318°F/0psig

3 Steel 1.725 Water 0.01484
20in/60 1318°F/0psig

26 Steel 456907 Water 0.144
20in/20 1318°F/0psig

M Steel 1.725 Water 0.2425
20in/60 1318°F/0Opsig

31 Steel 1.725 Water 0.01484
20in /60 1318°F/0psig

26 Steel 108 244 Water 0.288
20in/20 1318°F/0psig

31 Steel 1.9171 Water 0.2536
20in/60 1318°F/0psig

3 Steel 1.9171 Water 0.7201
20in/60 1318°F/0psig

26 Steel 151777 Water 0.072
20in/20 1318°F/0psig

3 Steel 1.725 Water 0.01484
20in/60 1318°F/Opsig

kb | Steel 18171 Water 0.003€5
20in/60 1318°F/Qpsig

26 Steel 61.7884 Water 0.144
20in/20 1318°F/0psig

31 Steel 1.725 Water C.01484
20 in / 60 1318°F/0psig

1
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PIPELINE

H6b2

H7

H71

H72

Hg

Hé1

H82

HPOO1

HP002

RCO001

RC002

RHO01A

RHO01B

RHO02A

RH002B

RHO03A

RHO03B

RHO04A

RHO04B

RHO05A

RHO05B

RHO06A

RHO06B

RH006C

PIPE-FLO ver 5.01

PIPELIST

06/12/97 8:' 7 am

SPEC MATERIAL LENGTH FLUID VALVES
Size / Sch ft Temp / Pres Total-K

N Steel 1.725 Water 0.2425
20in/ 860 1318°F/0psig

26 Steel 24 3777 Water 0.072
20in/20 1318°F/0psig

31 Steel 18171 Watet 0.2536
20in /60 1318°F/0psig

31 Steel 1.725 Water 0.2425
20in /860 1318°F/0psig

26 Steel 24,1868 Water 0.072
20in/ 20 1318°F/0psig

31 Steel 1.8171 Water 0.01484
20in/60 1318°F/0psig

3 Steel 1.9171 Water 0.00366
20in/60 1318°F/0psig

21 Steel 67.5027 Water 3127
14in/30 1318°F/0psig

21 Steel 9.3679 Water 1.356
14in/30 131.8°F/0psig

b Steel 22.7965 Water 4054
6in/40 1318°F/0psig

16 Steel 56.5179 Water 1.288
6in/&d 1318°F/0Opsig

26 Steel 62.1357 Water 2.161
20in/20 1318°F/0psig

26 Steel 556198 Water 2.09
20in/20 131.8°F/0psig

26 Steel 878 Water 0.7101
20in/20 1318°F/Opsig

26 Steel 5.3671 Water 0.7101
20in/20 131.8°F/0psig

26 Steel 7.1093 Water 0.2367
20in/20 131.8°F/O0psig

26 Steel 76671 Water 0.7101
20in/20 131.8°F/0psig

21 Steel 14.758 Water 263
14in/30 1318°F/0Opsig

21 Steel 14 95 Water 263
14in/30 131.8°F/Opsig

21 Steel 14.758 Water 1.867
14in/30 1318°F/0psig

21 Steel 14 95 Water 1.867
14in/30 1318°F/0Opsig

16 Steel 1.15 Water 0.2977
12in/40 1318°F/Opsig

16 Sieel 3.0671 Water 0.5573
12in/ 40 1318°F/0psig

16 Steel 1.15 Water 02877
12in /40 131.8°F /Opsig

| |
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PIPELIST 06/12/97 817 am

PIPELINE SPEC MATERI" . LENGTH FLUID VALVES
Size / & ft Temp / Pres Total-K

RH006D 16 Steel 3.08671 Water 05573
12in/40 1318°F/0psig

RHO08DA 16 Steel 207 Water 1.76
10in/ 40 131.8°F/0Opsig

RHOO7A 16 Steel 17 6094 Water 2534
10in/ 40 1318°F/0psig

RH007B 16 Steel 19.2625 Water 2.298
10in / 40 1318°F 'Opsig

RH007C 16 Steel 19.7656 Water 3.065
10in/ 40 1318°F/0psig

RHO07D 21 Steel 4.025 Water 0.2543
14in/30 1318°F/0psig

RHO08A 21 Steel 11.7875 Water 0.5086
14in/30 1318°F/0psig

<HO08B 21 Steel 2875 Water 0.2543
14in/30 1318°F/Opsig

RARHXA 21 Steel 28.4145 Water 5436
14in/30 1318°F/Opsig

RHRHXB 21 Steel 54 8343 Water 6.316
14in/30 1318°F/Opsig

RHXBYPSA 21 Steel 29.4849 Water 5.85
14in/30 1318°F/0psig

RHXBYPSB 21 Steel 154172 Water 5.341
14in/30 1318°F/0psig

RX01A 21 Steel 6.2849 Water 0.763

‘ 14in/30 1318°F/0psig

RX01B 21 Stee! 20.748 Water 1272
14in/30 1318°F/Opsig

RX01C 21 Steel 83.5906 Water 3.24
14in/30 1318°F/Opsig

RX01D 21 Stee! 737917 Water 324
14in/30 131.8°F/Opsig

RX0ZA 21 Steel 12.3625 Water 4454
16in/30 131.8°F/QOpsig

RX028B 21 Steel 12.3625 Water 4207
16in/30 1318°F/0psig

RX02C 35 Steel 102.769 Water 3252
16 in / 80 1318°F/Opsig

RX02D 35 Steel 97.9537 Water 3.184
16in /80 1318°F/0psig

RXO1A 16 Steel 6.3849 Water 0.7645
14.in/ 40 1318°F/0Opsig
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Company: Duke Engineering & Services 06/12/97 8:17 am

Project: System: OVRPRES1
by: Joseph D. Sparacino rev: 06/12/97 8:16 am
MATERIALS REPORT
Created: 11/04/96 11:56 am Pipes: 93
Design file: Nodes: 87
Pipe Specs: 5 Pumps/Comps: 6

NSP RHR and CS piping model, SP Temp. 131.8°F. and 0 psig cont. press. Containment overpressure calcs.

PIPE MATERIALS LIST
PIPELINE SPEC MATERIAL LENGTH VALVES & FITTINGS
Size / Sch ft
A 31 Steel 36777 1-Fixed K strainer
20in /60 1-Tee Fiow Thru Branch
B 31 Steel 36777 1-Fixed K STRAINER
20in/60
C 31 Steel 36777 1-Fixed K STRAINER
20in/60 1-Tee Flow Thru Branch
cDS1B 16 Steel 345 1-Elbow Short - r/d 1 @ 90°
10in/ 40
CDS7A 35 Steel 7.73835 1-Elbow Short - rid 1 @ 90°
2in/80 1-Reducer Enlargement 2 X 2.5
CROSSTIE 21 Steel 49.0188 3-Elbow Short -r/d 1 @ 90°
14in/30 1-Tee Flow Thru Run
1-Reducer Contraction 16 X 14
1-Reducer Enlargement 14 X 16
2-Gate Wedge Disc
CS001A i6 Steel 418129 4-Elbow Short - r/d 1 @ 90°
12in/ 40 1-Gate Wedge Disc
1-Gate Double Disc
1-Tee Flow Thru Run
1-Tee Flow Thru Branch
CS0018 16 Steel 425259 1-Elbow Short - r/d 1 @ 90°
12in /40 1-Elbow Short - r/id 1 @ 45°
1-Tee Flow Thru Run
1-Gate Wedge Disc
1-Gate Double Disc
1-Tee Flow Thru Branch
CS003A 16 Steel 10.7215 3-Elbow Short - r/d 1 @ 90°
12in/ 40 1-Fixed K vel corctn
CS003B 1€ Zleel 27.109 1-Elbow Short - r/d 1 @ 90°
12in/ 40 4-Elbow Short -r/d 1 @ 45°
1-Fixed K vel corctn
CSD1A 16 Steel 3.7973 1-Elbow Short-r/d 1 @ 90°
10in/ 40
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PIPELINE SPEC MATERIAL LENGTH  VALVES & FITTINGS
Size / Sch ft

CSD2A 16 Steel 108.553 1-Tee Flow Thru Run
10in/40 1-Swing Check Vertical

5-Elbow Short - r/d 1 @ 90°
8-Eibow Short - r/d 1 @ 45°
1-Fixed K Fiow Element
1-Fixed K Res. Orifice

csD28 16 Steel 108.723 4-Elbow Short - r/d 1 @ 90°
10in/40 1-Swing Check Vertical
2-Elbow Short - rid 1 @ 45°
1-Tee Fiow Thru Run
1-Fixed K Res. Orifice
1-Fixed K Flow Element

CSD3A 35 Steel 57.0055 3-Gate Wedge Disc
8in/80 1-Swing Check Angled
6-Elbow Short - r/id 1 @ 90°
1-Fixed K Spargers

csDaB 35 Steel 554392 3-Gate Wedge Disc
8in/80 1-Swing Check Angled
6-Elbow Short - r/d 1 @ 90°
1-Fixed K Sparger

CSD4A 16 Steel 2.22525 1-Elbow Short - r/d 1 @ 45°
25in/40 1-Tee Flow Thru Branch
1-Reducer Contraction 2.5 X 2

CSD4B 16 Steel 2.7485 2-Elbow Short-rid 1 @ 45°
25in/40 1-Tee Flow Thru Branch
1-Reducer Contraction 2.5 X 2

CSDSA 35 Steel 0.67045 1-Giobe Valve

2in/80 1-Reducer Enlargement 2 X 2.5
CsD5B 35 Steel 2.0608 1-Globe Valive

2in/80 1-Reducer Enlargement 2 X 2.5
CSD6A 16 Stee! 38 6803 1-Elbow Short - r/d 1 @ 45°

25in/40 2-Elbow Short - r/d 1 @ 90°

1-Reducer Contraction 2.5 X 2
1-Fixed K Orifice Min.

csDeB 16 Steel 101.051 10-Elbow Short - r/d 1 @ 90°
25in/40 <-Elbow Short - r/d 1 @ 45°
1-Fixed K Orifice Min.

cSsD7B 16 Steel 97.3901 1-Reducer Contraction 10 X 8
10in/ 40 4-Elbow Short - r/d 1 @ 90°
1-Elbow Short - r/d 1 @ 45°

|
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PIPELINE SPEC MATERIAL LENGTH  VALVES & FITTINGS
Size / Sch ft

1-Tee Flow Thru Run

CSD8A 16 Stee! 457585 6-Elbow Short - rid 1 @ 90°
25in/40 1-Elbow Short - r/id 1 @ 45°

CSD8A 16 Steel 75.8885 1-Reducer Contraction 10 X 8
10in/ 40 1-Tee Flow Thru Run

3-Elbow Short - r/d 1 @ 90°

D 31 Steel 3.6777 1-Fixed K strainer
20in/60 1-Tee Flow Thru Branch

H1 26 Stee! 52.2054 2-Fixed K 22 5 mitre
20in/20

H11 31 Steel 1.8171 1-Fixed K contraction
20in /60 1-Tee Flow Thru Run

H12 3 Steel 190171 1-Fixed K enlargement
20in/6C

H2 26 Steel 24 1868 1-Fixed K 22.5 mitre
20in/ 20

H21 31 Steel 19017 1-Fixed K enlargement
20in/60

H22 3 Steel 1.9171 1-Fixed K contraction
20in/60

H3 26 Stee! 243777 1-Fixed K 22.5 mitre
20in/20

H31 3 Steel 1.4375 1-Fixed K enlargement
20n /60 1-Tee Flow Thru Run

H32 3 Steel 1.8171 1-Fixed K contraction
20in/60 1-Tee Flow Thru Run

Héa 26 Steel 31.4675 1-Fixed K 22.5 mitre
20in/20

H4a1 3 Steel 1917 1-Fixed K enlargement
20in /60 1-Tee Flow Thru Branch

Héa2 N Steel 1.725 1-Fixed K contraction
20in /60

Héb 26 Steel 45 6907 2-Fixed K 22.5 mitre
20in/20

Héb1 N Steel 1.725 1-Fixed K enlargement
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PIPELINE SPEC MATERIAL LENGTH VALVES & FITTINGS
Size / Sch ft
20in/60 1-Tee Flow Thru Run

H4b2 31 Steel 1.725 1-Fixed K contraction
20in/60

H5 26 Steel 108.244 4-Fixed K 22.5 mitre
20in/20

H51 31 Steel 1.9171 1-Tee Flow Thru Run
20in/60 1-Fixed K contraction

M52 3 Steel 1.9171 1-Tee Flow Thru Branch
20in /60 1-Fixed K enlargement

Héa 26 Steel 151777 1-Fixed K 22.5 mitre
20in/20

HEa1 31 Steel 1.725 1-Fixed K contraction
20in/60

H6a2 31 Steel 1.9171 1-Fixed K enlargement
20in/60

H6b 26 Steel 61.7884 2-Fixed K 22.5 mitre
20in/20

HEb1 31 Steel 1.725 1-Fixed K contraction
20in /60

H6b2 31 Steel 1.725 1-Fixed K enlargement
20in/60 1-Tee Flow Thru Run

H7 26 Steel 24 3777 1-Fixed K 22.5 mitre
20in/20

H71 31 Steel 1917 1-Tee Flow Thru Run
20in/60 1-Fixed K contraction

H72 31 Steel 1.725 1-Fixed K enlargement
20in/ 60 1-Tee Fiow Thru Run

H8 26 Steel 24 1868 1-Fixed K 22.5 mitre
20in/20

HB81 31 Steel 1.9171 1-Fixed K contraction
20in/60

H82 31 Steel 1.917M 1-Fixed K enlargement
20in/60

HPOO01 21 Steel 67.5027 1-Elbow Long -rid 1.5 @ 22.5°
14 /30 2-Gate Wedge Disc

1-Swing Check Angled
3-Elbow Long - r/d 1.5 @ 90°
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Size / Sch ft

1-Tee Flow Thru Run
1-Tee Flow Thru Branch

HP002 21 Steel 9.3679 1-Elbow Short - r/d 1 @ 90°
14in/30 1-Gate Wedge Disc
1-Fixed K vel corctn

RC001 16 Steel 22.7965 1-Elbow Long - rid 1.5 @ 67.5°
6in/40 1-Elbow Long - r/d 1.5 @ 45°
1-Elbow Long - r/d 1.5 @ 90°
2-Gate Wedge Disc
1-Swing Check Angled
2-Tee Fiow Thru Branch
RC002 16 Steel 56.5179 1-Elbow Short - r/d 1 @ 90°
6in/40 1-Fixed K vei corctn
