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Client: Numatec

Location: 241-C/241-AY

L_f’ FLUOR DANIEL o o W320.27-048
NORTHWEST INC. Revision: 0

DESIGN ANALYSIS pageo: | ot G
WOob No.: E09141/W-320

Subject: Slurry/Supernate Hydraulic Analysis Date: |l / 6 / o7 By: Kelly Hayase

Checked: 3/ ;/g z By: ’/ {/(.,'./
Revised: By:

OBJECTIVE:

1.

1.

The objective of this calculation is to perform the hydraulic analysis on the slurry line and the
supernate line for W-320. This calculation will use the As-Built conditions fas-of t0r30797) of the slurry fine
and the supernate line. Booster Pump Curves vs System Curves shall be generated for the supernate system
and the slurry system.

DESIGN INPUTS:

CRITERIA AND SOURCE:

HNF-SD-W320-FDC-001, Rev. 4.

GIVEN OR KNOWN DATA:

The slurry piping system shall be capable of transferring abrasive fluids up to 30% solids (1.2
specific gravity). The sluice piping system (referred to supernate piping system in this
calculation) shall be capable of transferring abrasive fluids up to 10% solids (1.12 specific
gravity). (Ref. #1)

2. The WRSS shall be capable of transferring a minimum of 250 gpm. (Ref. #1)

3. The minimum pipeline transfer velocity shall be 6 ft/sec. (Ref. #1)

4. The normal fluid operating temperature range is 60 to 120°F. (Ref. #1)

ASSUMPTIONS:

1. The analysis assumes that the slurry behaves as a Newtonian fluid.

2. The viscosity correction for the immersible pump was neglected for the analysis. The head
of the immersible pump when pumping the 30% solids slurry (viscosity = 93.45 cp) at 350
gpm, is approximately 5 ft less than the head when pumping water. This translates to a 5 ft
difference in the head of the booster pump, or 2% at 350 gpm, which is negligible.

3. The normai fluid operating temperature is assumed to be 90°F, which is the midpoint of the
normal fluid operating temperature range.

4. The design flow rate is assumed to be 350 gpm.

5. The siphon holes on the slurry piping system would allow air to be introduced into the pipeline

because of the negative pressure at this point. Because Pipe-Flo does not analyze two
phase flow, the siphon holes were not included in the analysis.

FONW CALCULATION SHEET
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METHODS TO BE USED:

The computer program Pipe-Flo (Ref. #2) shall be used for this calculation. Pipe-Flo uses the Darcy-
Weisbach equation to calculate the pressure drop in a pipe. Refer to the Pipe-Flo manual for a more detailed
discussion of the methods used by the program.

REFERENCES/SOURCES:
1. . HNF-SD-W320-FDC-001, Rev. 4.
2. Pipe-Flo Computer Program Version 5.01, by Engineered Software Inc.
38 Crane Technical Paper No. 410, 1991.
4. Micro Motion, Model CMF300 Mass Flow and Density Sensor, Catalog Data. (Appx F-1)
5. PBM, Two-Way Ball Valves SP-Series, Catalog Data. (Appx F-2)
6. PBM, Multi-Port Ball Valves, Catalog Data. (Appx F-3)
7. Lawrence Pumps, Inc., immersible pump (P-1361) dimensional drawing and pump curves.

(Appx F-4 to F-6)

8. Lawrence Pumps, Inc., booster pump (P-1362) dimensional drawing and pump curves. (Appx
F-7 to F-14)

9. ANSI/HI 1.1-1.5-1994, Tentrifugal Pumps, viscosity correction curves. (Appx F-15 to F-18)

10. Drawing Numbers:

H-2-818495, Sht 1, Rev.
H-2-818501, Sht 1, Rev.
H-2-818505, Sht 1, Rev.
H-2-818515, Sht 1, Rev.
H-2-818521, Sht 1, Rev.
H-2-818524, Sht 2, Rev.
H-2-818526, Sht 2, Rev.
H-2-818534, Sht 1, Rev.
H-2-818537, Sht 2, Rev.
H-2-818541, Sht 1, Rev.
H-2-818544, Sht 1, Rev.
H-2-818545, Sht 1, Rev.
H-2-818551, Sht 1, Rev.
H-2-818551, Sht 3, Rev.
H-2-818551, Sht 6, Rev.

QOO0 0000 CQCONO

H-2-818498, Sht 1, Rev.
H-2-818503, Sht 1, Rev.
H-2-818508, Sht 1, Rev.
H-2-818520, Sht 1, Rev.
H-2-818524, Sht 1, Rev.
H-2-818526, Sht 1, Rev.
H-2-818533, Sht 1, Rev.
H-2-818537, Sht 1, Rev.
H-2-818540, Sht 1, Rev.
H-2-818542, Sht 1, Rev.
H-2-818544, Sht 2, Rev.
H-2-818548, Sht 1, Rev.
H-2-818551, Sht 2, Rev.
H-2-818551, Sht 4, Rev.
H-2-818551, Sht 7, Rev.
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CONCLUSIONS;

As shown by the analysis, the system is capable of transferring a minimum of 250 gpm- and
maintaining the minimum velocity above 6 ft/sec. This calculation used the As-Built conditions (as of 10/30/97)
of the slurry line and the supernate line.

The Booster Pump Curve vs System Curve for the supernate system is shown in Figure 1 on
Appendix page A-1.

The Booster Pump Curve vs System Curve for the slurry system is shown in Figure 2 on Appendix
page A-2.
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Date: |\/ C/‘ﬂ By: Kelly Hayase
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Revised: By:
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Lo 2l

CALCULATIONS:

The following information shall be used as input into the Pipe-Flo program.

Table 1: Fluid Properties

Absolute Kinematic Viscosity
" Specific Density Viscosity Temperature
Gravity (Ib/ft) (cp) (2) (°F) (cs) (SsU)
0%
solids 1.0 62.37 4.16 60 4.16 39.5
5%
solids 1.06 (1) 66.11 7.12 90 6.72 48
10%
solids 1.12 69.85 11.57 90 10.33 60
20%
solids 1.16 (1) 72.35 35.6 90 30.69 142
30%
solids 1.20 74.84 93.45 90 77.88 360
Notes: (1) Assumed straight line interpolation between values given in FDC.
(2) Viscosity at T = viscosity at 68°F(1-0.005(T-68°F))  (Ref. #1)
Table 2: Micro Motion Pressure Drop (1)
0 Ib/min 50 Ib/min 3000 Ib/min 5000 Ib/min
0 ib/hr 3000 Ib/hr 180,000 Ib/hr 300,000 Ib/hr
0% solids 0 psi 0.003 psi 5 psi 14 psi
10% solids 0 psi 0.013 psi 6.25 psi 16.1 psi
20% solids 0 psi 0.017 psi 7.76 psi 17.2 psi
30% solids 0 psi 0.083 psi 12.5 psi 25 psi
Note: (1) Ref. Appx F-1.
FONW CALCULATION SHEET HYDRO.WPD
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Table 3: Immersible Pump Performance (1)

gpm 0 195 292 370 486

Head 145 138 133 127 119

Note: (1) Ref. Appx F-5 and F-6. See also assumption #2.

Determine the resistance coefficient K for bail valves:
K = 891(d*)/(Cv)? (Ref. #3, Page 3-4, Eq 3-16)
PBM SP-Series 4" ball valve
Cv =675 (Ref. Appx F-2)
K = 891(4.026%)/(675)? = 0.5
PBM MP Series 3" 3-way ball valve, straight through
Cv =228 (Ref. Appx F-3)

K = 891(3.068%/(228) = 1.5

FDNW CALCULATION SHEET HYDRO.WPD
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Discussion of the Pipe-Flo analysis:

1) The pipe flow models in Appendix B (SN-00, SN-05, and SN-10) analyze the supernate system for 0%,
5%, and 10% solids, respectively, at the assumed design flow rate of 350 gpm.

2) The pipe flow models in Appendix C (SL-00, SL-10, SL-20, and SL-30) analyze the slurry system for
0%, 10%, 20%, and 30% solids, respectively, at the assumed design flow rate of 350 gpm.

3) The pipe flow results in Appendix D show the TDH of the booster pump at various flow rates of the
three cases, 0%, 5%, and 10% solids, for the supernate system.

4) The pipe flow results in Appendix E shdw the TDH of the booster pump at various flow rates of the four
cases, 0%, 10%, 20%, and 30% solids, for the slurry system.

5) The supernate piping system curves shown in Figure 1 (Appx A-1) were plotted from the values
determined in Appendix D. The slurry piping system curves shown in Figure 2 (Appx A-2) were plotted
from the values determined in Appendix E. The booster pump curves were regenerated from the pump
curves provided by Lawrence Pumps (Ref. Appx F-8 to F-14). The viscosity correction factors (Ref. Appx
F-15 to F-18) were applied to the pump curves as shown in Figures 1 and 2.

Discussion of the Pipe-Flo results:

1) The exit pressures at the nozzle (supernate line) and the distributor (slurry line) are assumed to be
atmospheric pressure. While this is true for the nozzle, the distributor will see a range of exit pressures.
The pressure will range from atmospheric pressure to a maximum of 20 ft of water. This would increase
the TDH of the booster pump by 20 ft, however, due to the large excess capacity of the slurry booster
pump, this is acceptable.

2} Because Pipe-Flo does not analyze two-phase flow, the siphon holes were not included in the analysis
of the slurry line (assumption #5). Therefore, the actual pressure drop resulting from two-phase flow was
ot considered. Due to the large excess capacity of the slurry booster pump, this difference is not critical.

3) The results of this calculation show that in the slurry line, downstream of the micro motion flow sensor,
negative pressures exist. Under certain flow condtions, these negative pressures fall below the vapor
pressure of water. Damage resulting from cavitation would be localized near this region (Nozzle A in
Pump Pit 241-AY-02A). Over the 2 year life of the project, this damage would be negligible.

FONW CALCULATION SHEET HYDRO.WPD
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APPENDIX B

Pipe-Flo Results SN-00 Page B-1

Pipe-Flo Resuits SN-05 Page B-15

Pipe-Flo Results SN-10 Page B-29
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Company: Fluor Daniel Northwest 10/27/97 12:17 pm

Project; W-320 System: SN-00 -2 AC-: .
by: K Hayase . . rev: 10/22/97 9:55 am
SYSTEM REPORT
Created: 10/15/97 11:34 am Pipes: 13
Design file: Nodes: 14
Pipe Specs: 1 Pumps/Comps: 1

SYSTEM NODES

NODE fE{tLEVA'I'ION PIPELINES IN PIPELINES OUT
BP Discharge 672.34 AY5 AY6
BP Suction 672.03 AY4 AY5
IP Discharge 636 AY1 AY2
Noz Trans . 619.96 : C2 QS
Nozzle 618.71 63
Nozzle 6 ’ 641.08 Buried c1
Nozzle U-2 677.07 AY6 AY7
Pivot 623.31 C1 Cc2
Siphon 661.94 AY3 AY4
S1
S2
Siphont 661.94 S1
Siphon2 661.94 S2
TK 241-AY-102 6355 . AY1
' Transition 637 AY2 AY3
Wall 676 AY7 Buried

HNF-2478, Rev. 0

PIPE-FLO ver 5.01 Calculation W320-27-048 pg 1




PIPELINE SPEC
AY1 01
AY2 01
AY3 01

" AY4 01
AYS 01
AY6 01
AY7 01
Buried 01
c1 01
c2 01
c3 01
s1 o1
s2 01

PIPE-FLO ver 5.01

SYSTEM PIPES

FROM_NODE TO_NODE
TK 241-AY-102 IP Discharge
|P Discharge - Transition
Transition Siphon
Siphon BP Suction
BP Suction BP Discharge
BP Discharge Nozzle U-2
Nozzle U-2 Wall

Wall Nozzle 6
Nozzle & Pivot

Pivot Noz Trans
Noz Trans Nozzle
Siphon Siphont
Siphon Siphon2

HINF-2478, Rev. 0°

Calculation W320-27-048

10/27/87 12:17 pm g
PP 3-3 o

/.

pg2




PUMP/COMP

Immersible Pmp

PIPE-FLO ver 5.01

SYSTEM COMPONENTS

PERFORMANCE DATA

gpm: 0 195 292
ft: 145 138 133
eqn: 145-0.00325666 Q * 1.45285

HNF-2478, Rev. 0

10/27/97 12:17 pm

370
127

Calculation W320-27-048
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Company: Fiuor Daniel Northwest

Project: W-320
by: K Hayase

PIPELIST REPORT

Created: 10/15/97 11:34 am

Design file:
Pipe Specs: 1

SPECIFICATION

01 SN-0%-Sch40S
rev: 10/21/97 1:02 pm

PIPE-FLO ver 5.01

SPECIFICATIONS
PIPE MATERIAL FLUID
Sch / Roughness Temp / Pres
SSteel 0% solids
Sch 408 60 °F
0.0018in Opsig

Size for: 6 ft/sec

10/27/97 12:18 pm
System: SN-00
rev: 10/22/97 9:55 am

Pipes: 13
Nodes: 14
Pumps/Comps: 1

VALVE TABLE DESIGN LIMITS
Vel / Pres

Standard 0- 20 ft/sec

Standard -14.4-400psig

HNF-2478, Rev. 0

Calculation W320-27-048

B-54 4o
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PIPELIST 10/27/97 12:48 pm .
. . B-6 A p-57
PIPELINE SPEC MATERIAL LENGTH FLUID VALVES

Size / Sch ft Temp / Pres Total-K

AY1 01 SSteel 1 0% solids 0
3in/40S 60°F/0psig

AY2 01 SSteel 2 0% solids - 1.094
3in/ 408 60°F/0psig

AY3 0t SSteel 20 0% solids 1.465
4in/ 408 60°F/0psig

AY4 01 SSteel 19 0% solids 2.183
4in/40S 60°F/0psig

AY5 01 SSteel 3 0% solids 0.05435
3in/40S 60°F/Qpsig

AY6 01 SSteel 71 0% solids 1.108
4in/ 408 60°F/0psig .

AY7 01 SSteel 1.5 0% solids 0.326
4in/40S 60°F/0psig

Buried 01 SSteel 1718 0% solids 9.896

. 4in/40S 60°F/0psig

C1 01 SSteel 26 0% solids 2.943
4in/40S 60°F/0psig

cz 01 SSteel 4 0% solids 269
2.5in/408 60°F/0psig

Cc3 01 SSteel 0.25 0% solids 1
1in/40S 60°F/0psig

S1 01 SSteel 0.02 0% solids 2.818
0.25in/40S 60°F/0psig

S2 01 SSteel 0.02 0% solids 2.818
0.25in/40S 60°F/0Opsig

HIJE-2478, Rev. 0.

PIPE-FLO ver 5.01 Calculation W320-27-048 pg2



Company: Fluor Danie! Northwest 10/27/97 12:18 pm

Project: W-320 System: SN-00 n-7 £ 47
by: K Hayase rev: 10/22/97 9:55 am b 7 o B 4/ 7“’/
MATERIALS REPORT Wnise
Created: 10/15/97 11:34 am Pipes: 13
Design file: . ’ Nodes: 14
Pipe Specs: 1 Pumps/Comps: 1
PIPE MATERIALS LIST
PIPELINE SPEC MATERIAL LENGTH VALVES & FITTINGS
Size / Sch ft
AY1 01 SSteel 1
3in/40S
AY2 01 SSteel 2 3-Elbow Short-r/d 1 @ 90°
3in/40S 1-Reducer Enlargement 4 X 3
AY3 01 SSteel 20 4-Elbow Short - 1/d 1 @ 90°
4in/40S 1-Elbow Long - r/d 1.5 @ 45°
AY4 01 SSteel 19 2-Elbow Short - r/d 1 @ 90°
4in/40S 4-Elbow Long - r/d 1.5 @ 90°
1-Reducer Contraction 4 X 3
1-Fixed K 0.5
AY5 01 SSteel 3 1-Reducer Enlargement 4 X 3
3in/408
AYB 01 SSteel 7.1 2-Elbow Long - 1/d 1.5 @ 90°
4in/40S . 1-Elbow Short- r/d 1 @ 90°

1-Tee Flow Thru Run

AY7 01 SSteel 1.5 1-Elbow Short - r/d 1 @ 90°
. 4in/408
Buried 01 SStee! 1718 19-Pipe Bend r/d 10 @ 90°
4in/40S 2-Pipe Bend r/d 10 @ 45°
(3] 01 SSteel 26 2-Elbow Short-r/d 1 @ 90°
4in/40S 5-Elbow Long - r/d 1.5 @ 90°

2-Elbow Short-r/d 1 @ 45°
1-Reducer Contraction 4 X 2.5

Cc2 01 SSteel 4 2-Elbow Short -1/d 1 @ 90°
2.5in/408 1-Reducer Contraction 2.5 X 1

c3 ' 01 SSteel 0.25 1-Exit Sharp-Edged
1in/40S8

S1 01 SSteel 0.02 1-Tee Flow Thru Branch
0.25in/40S 1-Exit Sharp-Edged

S2 01 SStee! 0.02 1-Tee Flow Thru Branch

HNF-2478, Rev. 0
PIPE-FLO ver 5.01 Calculation W320-27-048 pg 1



PIPE MATERIALS LIST 10/27/97 12:18 pm

[77 € Og 3 "47/;‘—,

PIPELINE SPEC MATERIAL LENGTH VALVES & FITTINGS a
Size / Sch ft 2e/2 9
0.25in/40S 1-Exit Sharp-Edged

HNF-2478, Rev. 0
PIPE-FLO ver 5.01 Calculation W320-27-048 pg 2




PIPE MATERIAL
SSteel
SPECIFICATION MATERIAL
01 SN-0%-Sch40S SSteel!
Size: 0.25in
Size: 1in
Size:2.5in
Size: 3in
Size: 4 in

PIPE-FLO ver 5.01

PIPE SUMMARY

10/27/97 12:18 pm

SCHEDULE SIZE . LENGTH
408 0.25in 0.04
1in 0.25ft
25in 4 ft
3in 6 ft
4in 1791.6 ft
VALVE & FITTING SUMMARY
SCHEDULE VALVES & FITTINGS
408

2-Tee Flow Thru Branch
2-Exit Sharp-Edged

1-Exit Sharp-Edged

2-Eloow Short - r/d 1 @ 90°
1-Reducer Contraction 2.5 X 1

3-Elbow Short-r/d 1 @ 90°
2-Reducer Enlargement 4 X 3

10-Elbow Short - 1/d 1 @ 90°
1-Elbow Long - r/d 1.5 @ 45°
11-Elbow Long - r/d 1.5 @ 90°
1-Reducer Contraction 4 X 3
1-Fixed K 0.5

1-Tee Flow Thru Run

19-Pipe Bend r/d 10 @ 90°
2-Pipe Bend r/d 10 @ 45°
2-Elbow Short - r/d 1 @ 45°
1-Reducer Contraction 4 X 2.5

HMF-2478, Rev. 0

Calculation W320-27-048
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Company: Fluor Daniel Northwest
Project: W-320

by: K Hayase

PIPING MATERIAL: SSteel
Schedule: 40S
abs roughness: 0.0018 in

PIPE SIZE: 4 in
dia: 4.026 in

LENGTH: 1718 ft
ELEVATION in: 676 ft

out: 641.08 ft
Flow ffp Vel
gpm ft/sec
350 0214 8.828
0 0000 ©
66.08 0300 1667
1322 0256  3.333
198.2 0236 &
264.3 0224 6.667
3304 - 0216  8.333
386.5 0210 10
462.5 .0206 11.67
528.6 .0202 13.33
594.7 0199 15
660.8 0196 16.67
726.9 0194 1833
792.9 0192 20
VALVE / FITTING

Pipe Bendr/d 10 90°

FFT:0.0163

PIPE-FLO ver 5.01

TOTAL K: 9.896

10/27/97 12:24 pm

Avg Percent of Total Loss: 8 %

HINF-2478, Rev. 0

Calculation W320-27-048

P

P
P

System: SN-00 2o AL
rev: 10/22/97 9:55 am
PIPELINE REPORT
Buried rev: 10/22/97 9:54 am
SPECIFICATION: SN-0%-Sch40S
SIZING Criteria: 6 ft/sec
LIMITS Velocity: 0 to 20 ft/sec
Pressure: -14.4 to 400 psi g
FLUID 0% solids at tmp: 60 °F
pres: 0O psig
den: 62.37 Ib/ft®
vsc: 4.16 cpois
PIPELINE RESISTANCE CURVE
dP psi : Re
pst 320~ 1 1108
47.48 :
1512 240 ! 10°
|
g2y 160— ! 10*
-4.588 i
6.865 sof— i 10
!
2213 d | 102
41.14 :
63.82 = I
90.14 60— :
120.1 l
1536 240 !
180.7 ol !
2314 | | Iﬁ | | | | ! |
L2757 I ) 160 240 320 400 480 560 640 720 gpm
VALVES and FITTINGS
K-VALUE VALVE / FITTING K-VALUE
19@0.489 Pipe Bendr/d 10  45° 2@0.3027




0°A91 '8257- 4Ny

Nozzle U-2 : 173 )asfj

AY7:350 9P

AY[6 : 350 gpw\

BP Discharge : 175.9 Péij

Buried : 350 4
FCP@350: (331.1) T H

5 : 350 apm™

§ BP Suction : 33.18 ps if)

0@0

0@0 A4:3503’OW\

C1:350 3[(JW\

$2:14.72 40w
a1 ®
Siphon2 : 0

S1:14.72 400

& 5

Siphont : 0 Siphont 39.33 ]“"“,
AY3:379.4 \[))0'/\’\

@ FPivot: 131.1 P.Srr\
~
@ Transition : 51.8 psiy

b

2:379.4 jf)m

R : 350 D'OM

@ P Discharge : 54.53 {)5\\’)

] Immersible Pmp : (126.8) 0@o
1121 psyo
@ Noz Trans ps,J TOR o
Al
0@0 AY1:378.4 50 1 241.4v102:0 =
ey
(e
A
. Nozzle: 0 S
Company: Fluor Daniel Northwest ’ 10/27/97 12:19 pm
Project: W-320 Linelist: SN-00
by: K Hayase Lineup: SN-00
Comments: Calculation W320-27-048 flow rate: gpm
pressure: psig
Version: PIPE-FLO ver 5.01 level & grade: ft




Company: Fluor Daniel Northwest 10/27/97 12:21 pm

Project: W-320 Lineup: SN-00 B-12 5 p-47
by: K Hayase rev: 10/27/97 12:21 pm
System: SN-00 Deviation: 0.000252 %
rev: 10/22/97 9:55 am after: 8 iterations

Volumetric flow rates require constant fluid properties in all pipelines. Fluid properties in the first specification
were used in this calculation.

LINEUP SUMMARIES
PIPELINE FLOW PRESSURE SET LEVEL
gpm SOURCE ) psig ft
c3 >>> 350 Nozzle 0 0
S1 >>> 1472 Siphont 0 1]
82 >>> 1472 Siphon2 ) 0 0
AY1 <<< 3794 TK 241-AY-102 0 0

Flows IN: 379.4 gpm
Flows OUT: 379.4 gpm

NET FLOWS: 0 gpm

HNF-2478, Rev. o
PIPE-FLO ver 5.01 Calculation W320-27-048 pg 1




LINEUP NODES 10/27/97 12:21 pm

B3 € B-4n
NODE ELEVATION DEMAND PRESSURE H GRADE
ft gpm psig ft

BP Discharge 672.34 175.9 1079

BP Suction 672.03 33.18 748.7

IP Discharge 636 5453 762

Noz Trans 619.96 121 899.6
Nozzle 619.71 0 (source) 619.7
Nozzle 6 641.08 125.8 931.7
Nozzle U-2 677.07 173 1077
Pivot 623.31 13141 926.1
Siphon 661.94 ’ 39.33 752.8
Siphon1 661.94 0 (source) 661.9
Siphon2 661.94 0 (source) 661.9

TK 241-AY-102 635.5 0 (source) 6355
Transition ) 637 51.8 756.7
Wall 676 : 1733 1076

HNF-2478, Rev. 0

PIPE-FLO ver 5.01 ’ Calculation W320-27-048 pg2



LINEUP PIPELINES 10/27/97 12:21 pm

b1t o B-47
PIPELINE FROM TO FLOW VEL dP HL
gpm fi/sec psig ft
"AY1 TK 241-AY-102 IP Discharge 3794 16.48 (54.53) (126.5)
—— immersible Pmp - dP: (54.89) HL.: (126.8)
AY2 IP Discharge Transition 3794 16.48 2727 5.299
AY3 Transition Siphon 379.4 9.57 12.47 3.874
AY4 Siphon BP Suction -350 8.828 6.145 4.106
AY5 BP Suction BP Discharge 350 16.2 0.604 1.084
- FCP@350 - dP: (143.3) HL: (331.1) .
AY6 BP Discharge Nozzle U-2 350 8.828 2.865 1.888
AY7 Nozzle U-2 Wall 350 8.828 (0.242) 0.510
Buried Wall Nozzle 6 350 8.828 47.48 144.6
c1 Nozzle 6 Pivot 350 8.828 . (5.283) 5.565
c2 - ~ Pivot Noz Trans 350 * 2347 10.03 26.51
C3 Noz Trans Nozzle 350 *130 121 279.9
S1 . Siphon Siphon1 14.72 * 4541 39.33 90.85
S2 Siphon Siphon2 14.72 *45.41 39.33 90.85

HNF-2478, Rev. 0
PIPE-FLO ver 5.01 Calculation W320-27-048 pg 3
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c3

Nozzle

Nozzle 6

c1

@ Pivot

c2

@ NozTrans

Nozzle U-2
4

AYE

® BP Discharge

AYE

@ BP Suction

AY4
PO s1 ® s2 o
Siphon1 Siphon Siphon2
AY3
® Transition
AY2
® IP Discharge
Immersible Pmp
&R
Y
- e —
AY1 TK 241-AY-102 [o'n
"ﬁ
o]
&
‘\S
Company: . Fluor Daniel Northwest 10/27/97 12:19 pm
Project: W-320 Linelist: SN-05
by: KHayase Lineup:
Comments: Calculation W320-27-048 flow rate: gpm
: pressure: psig
Version: PIPE-FLO ver 5.01

level & grade: ft




Company: Fluor Daniel Northwest 10/27/97 12:19 pm

Project: W-320 System: SN-05  (5-)£ of B-47.
by: K Hayase rev: 10/22/97 9:66 am
SYSTEM REPORT
Created: 10/15/97 11:34 am Pipes: 13
Design file: Nodes: 14
Pipe Specs: 1 Pumps/Comps: 1
SYSTEM NODES
NODE ELEVATION PIPELINES IN PIPELINES OUT
ft
BP Discharge 672.34 AY5 AYE
BP Suction 672.03 AY4 ’ AY5
IP Discharge 636 AY1 " AY2
Noz Trans 619.96 C2 Cc3
Nozzle 619.71. Cc3
Nozzle 6 . 641.08 Buried C1
Nozzle U-2 677.07 AY6 AY7
Pivot 62331 ct o c2
Siphon 661.94 AY3 AY4
S1
73
Siphon1 661.94 S1
Siphon2 661.94 82
TK 241-AY-102 635.5 AY1
Transition 637 AY2 AY3
Wall 676 AY7 Buried

HNF-2478, Rev. 0

PIPE-FLO ver 5.01 Calculation W320-27-048 pg1



SYSTEM PIPES 10/27/97 12:19 pm

8—')7 e "( [73' [‘l,
PIPELINE SPEC FROM_NODE TO_NODE PUMP/COMP
AY1 02 TK 241-AY-102 IP Discharge - Immersible Pmp
AY2 02 IP Discharge Transition
AY3 02 Transition Siphon
AY4 02 Siphon BP Suction
AY5 02 BP Suction BP Discharge
AY6 02 BP Discharge Nozzle U-2
AY7 02 Nozzle U-2 Wall
Buried 02 Wall Nozzle 6
C1 02 Nozzle 6 Pivot
Cc2 02 Pivot Noz Trans
C3 02 Noz Trans o Nozzle
S1 02 Siphon . Siphon1
s2 02 Siphon Siphon2

HNF-2478, Rev. 0

PIPE-FLO ver 5.01 " Calculation W320-27-048 pg2



PUMP/COMP

Immersible Pmp

PIPE-FLO ver 5.01

SYSTEM COMPONENTS 10/27/97 12:19 pm R
. g e Sk &%

PERFORMANCE DATA

gpm: 0 195 292 370 486

ft: 145 138 133 127 119

eqn: 145 - 0.00325666 Q A 1.45285

HNF-2478, Rev. 0
Calculation W320-27-048 pg 3



Company: Fluor Danie! Northwest

Project: W-320

by: K Hayase .
PIPELIST REPORT
Created: 10/15/97 11:34 am
Design file:
Pipe Specs: 1
SPECIFICATIONS
SPECIFICATION PIPE MATERIAL FLUID
Sch / Roughness Temp / Pres
02 SN-5%-Sch408 SSteel " 5% solids
rev: 10/21/97 1:02 pm Sch 40S 90 °F
0.0018 in Opsig

PIPE-FLO ver 5.01

Size for: 6 ft/sec

10/27/97 12:20 pm

system:SN-05  5-19 f p-47

rev: 10/22/97 9:56 am

Pipes: 13
Nodes: 14
Pumps/Comps: 1

VALVE TABLE DESIGN LIMITS
Vel / Pres

Standard 0 - 20 ft/sec

Standard -14.4-400 psig

HIWF-2478, Rev. 4}

Calculation W320-27-048

pg 1



PIPELIST 10/27/97 12:20 pm

B-20.{ 847

PIPELINE SPEC MATERIAL LENGTH FLUID VALVES

. Size / Sch ft Temp / Pres Total-K

AY1 02 SSteel 1 5% solids s}
3in/ 408 90°F/0psig

AY2 02 SSteel 2 5% solids 1.094
3in/40S 90°F/0psig

AY3 02 SSteel 20 5% solids 1.465
4in/40S 90°F/0psig

AY4 02 SSteel 19 5% solids 2.183
4in/408 90°F/Opsig

AY5 02 SSteel 3 5% solids 0.05435
3in/40S 90°F/Qpsig

AY6 02 SSteel 71 5% solids 1.108
4in/40s 90 °F /0 psig

AY7 02 SSteel 15 5% solids 0.326
4in/40S 90°F/0psig

Buried . 02 SSteel 1718 5% solids 9.896
4in/40S 90°F/0psig

c1 02 SSteel 26 5% solids 2.943
4in/40S 90°F/Opsig

c2 02 SSteel 4 5% solids © 2869
25in/408 90°F/0psig

c3 02 SSteel 0.25 5% solids 1
1in/40S 90 °F /0 psig

S1 02 SSteel 0.02 5% solids 2.818
0.25in/40S 90°F/0psig

S2 02 SSteel 0.02 5% solids 2.818
0.25in/40S 90°F/0psig

HNF-2478, Rev. 0

PIPE-FLO ver 5.01 Calculation W320-27-048 pg2



Company: Fluor Daniel Northwest
Project: W-320
by: K Hayase

10/27/97 12:20 pm
System: SN-05
rev: 10/22/97 9:56 am

MATERIALS REPORT

Created: 10/15/97 11:34 am Pipes: 13
Design file: Nodes: 14
Pipe Specs: 1 Pumps/Comps: 1
PIPE MATERIALS LIST
PIPELINE SPEC MATERIAL LENGTH VALVES & FITTINGS
Size / Sch ft
AY1 02 SSteel 1
3in/40S
AY2 02 SSteel 2 " 3-Elbow Short -r/d 1 @ 90°
3in/40S 1-Reducer Enlargement 4 X 3
AY3 02 SStee! 20 4-Elbow Short - 1/d 1 @ 90°
4in/40S 1-Elbow Long - r/d 1.5 @ 45°
AY4 02 SSteel 19 2-Elbow Short-rid 1 @ 90°
4in/ 408 4-Elbow Long - r/d 1.5 @ 90°
1-Reducer Contraction 4 X 3
1-Fixed K 0.5
AYS, 02 SSteel 3 1-Reducer Enlargement 4 X 3
3in/40S
AY6 02 SSteel 7.1 2-Elbow Long - r/d 1.5 @ 90°
4in/408 1-Elbow Short - r/d 1 @ 90°
1-Tee Flow Thru Run
AY7 02 SSteel 15 1-Elbow Short-1/d 1 @ 90°
4in/408
Buried 02 SSteel 1718 18-Pipe Bend r/d 10 @ 90°
4in/408 2-Pipe Bend r/d 10 @ 45°
C1 02 SSteel 26 2-Elbow Short - r/d 1 @ 90°
4in/ 408 5-Elbow Long - r/d 1.5 @ 90°
2-Elbow Short - r/d 1 @ 45°
1-Reducer Contraction 4 X 2.5
c2 02 SSteel 4 2-Elbow Short-r/d 1 @ 90°
~ 25in/408 1-Reducer Contraction 2.5 X 1
Cc3 02 SSteel 0.25 1-Exit Sharp-Edged
1in/408
S1 02 SSteel 0.02 1-Tee Flow Thru Branch
0.25in/40S 1-Exit Sharp-Edged
S2 02 SSteel 0.02 1-Tee Flow Thru Branch

PIPE-FLO ver 5.01

HNF-2478, Rev. 0
Calculation W320-27-048

B-21 4%~

&2

pg 1



PIPELINE

PIPE-FLO ver 5.01

PIPE MATERIALS LIST 10/27/97 12:20 pm

SPEC MATERIAL
Size / Sch

0.25in/ 408

LENGTH VALVES & FITTINGS
ft

1-Exit Sharp-Edged

HNF-2478, Rev. 0

Calculation W320-27-048

%272 £ §-47



PIPE SUMMARY 10/27/97 12:20 pm

B-2% .8 G147
PIPE MATERIAL SCHEDULE SIze LENGTH
SSteel 408 0.25in 0.04 ft
1in 0.25 ft
25in 41t
3in 6 ft
4in 17916 ft
VALVE & FITTING SUMMARY
SPECIFICATION MATERIAL SCHEDULE  VALVES & FITTINGS
02 SN-5%-Sch40S SSteel 408
Size: 0.25in 2-Tee Flow Thru Branch

2-Exit Sharp-Edged
Size: 1in 1-Exit Sharp-Edged

Size: 2.5in 2-Elbow Short - r/d 1 @ 90°
1-Reducer Contraction 2.5 X 1

Size: 3in 3-Elbow Short-r/d 1 @ 90°
2-Reducer Enlargement 4 X 3

. Size:4in 10-Etbow Short - r/d 1 @ 90°
1-Elbow Long - r/d 1.5 @ 45°
11-Elbow Long - r/d 1.5 @ 90°
1-Reducer Contraction 4 X 3
1-Fixed K 0.5
1-Tee Flow Thru Run
19-Pipe Bend r/d 10 @ 90°
2-Pipe Bend r/d 10 @ 45°
2-Elbow Short-r/d 1 @ 45°
1-Reducer Contraction 4 X 2.5

HYF-2478, Rev. 0

PIPE-FLO ver 5.01 Calculation W320-27-048 pg3



Company: Fluor Daniel Northwest 10/27/97 12:24 pm
Project: W-320 System: SN-05 L-24 of B-47

by: K Hayase o rev: 10/22/97 9:56 am

PIPELINE REPORT

Buried rev: 10/22/97 9:56 am
PIPING MATERIAL: SSteel . : SPECIFICATION: SN-5%-Sch40S

abs rflf;:::slz 390%18 in . SIZING Criteria: 6 ftisec
PeszE an SN ORI
0, H . o
LENGTH: 1718 &t FLUID 5% solids at;;r;zg g(:);g
ELEVATION in: 676 ft den: 66.11 Ib/f?
out: 641.08 ft vse: 7.12 cpois
: PIPELINE RESISTANCE CURVE

Flow ffp Vel dP psi i Re
gpm ft'sec  psi a0l : i
350 0232 8.828 5551 :
0 0000 © 16,03 2401— ! 10°
66.08 0340 1667 -1239 A ] il 40t
132.2 0285 3333 3695 i
198.2 0260 5 9.459 80— { 410
2643 0245 6667 26.85 : : 2
3304 0235 8.333 4835 :
396.5 0227 10 73.88 80— !
462.5 0221 1167 1034 s ;
528.6 0217 13.33 136.8 : :
594.7 0213 15 1742 2= !
660.8 0209 1667 2154 a0l }
726.9 0206 18.33 260.5 | | Ii | | | | | |
792.9 0204 20 309.4 80 160 240 320 400 480 560 640 70  gpm

VALVES and FITTINGS
VALVE / FITTING : K-VALUE VALVE / FITTING K-VALUE
Pipe Bendr/d 10 90° 19@0.489 Pipe Bendr/d 10  45° 2@0.3027
FFT.0.0163 TOTAL K: 9.896 Avg Percent of Total Loss: 8 %

HNF-2478, Rev..0
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Company: Fluor Daniel Northwest 10/27/97 12:21 pm

Project: W-320 Lineup: SN-05  [5-26 of B -4
o by: K Hayase rev: 10/27/97 12:20 pm
System: SN-05 o Deviation: 0.000276 %
rev: 10/22/97 9:56 am after: 8 iterations

Volumetric flow rates require constant fluid properties in all pipelines. Fluid properties in the first specification
were used in this calculation.

LINEUP SUMMARIES
PIPELINE FLOW PRESSURE SET LEVEL
gpm SOURCE psig ft
c3 >>> 350 Nozzle 0 0
S1 >>> 147 Siphon1 0 0
82 >>> 147 Siphon2 0 0
AY1 <<< 3794 TK 241-AY-102 0 0

Flows IN: 379.4 gpm
Flows OUT: 379.4 gpm

NET FLOWS: 0 gpm

HNF-2478, Rev. 0
PIPE-FLO ver 5.01 ’ Calculation W320-27-048 pg 1



NODE

BP Discharge
BP Suction

IP Discharge .
Noz Trans
Nozzle
Nozzle 6
Nozzle U-2
Pivot

Siphon
Siphon1
Siphon2

TK 241-AY-102
Transition
Wall

PIPE-FLO ver 5.01

LINEUP NODES

ELEVATION DEMAND
ft gpm
672,34

672.03

636

619.96

619.71

641.08

677.07

623.31

661.94

661.94

661.94

635.5

637

676

10/27/97 12:21 pm

PRESSURE
psig

192

35.02
57.79

1285

0 (source)
133.7
188.9
139.2
41.59
0 (source)
0 (source)
0 (source)
54.88
189.2

HNF-2478, Rev. 0

Calculation W320-27-048

B-27 of B=47

H GRADE
ft

1091
74823
761.9
900
619.7
932.4
1089
926.7
752.6
661.9
661.9
6355
756.6
1088

pg 2



LINEUP PIPELINES 10/27/97 12:21 pm

G288 b-&n
PIPELINE FROM TO FLOW VEL dP HL
apm ft'sec psig ft
AY1 TK 241-AY-102 IP Discharge 3794 16.48 (57.79) (126.4)
-~ Immersible Pmp —- dP: (68.19) HL: (126.8)
AY2 IP Discharge Transition 3794 16.48 2911 5.345
AY3 Transition Siphon 379.4 9.569 13.29 4.021
AY4 Siphon BP Suction 350 8.828 6.571 4.231
AY5 BP Suction BP Discharge 350 15.2 0.669 1.147
- FCP@350 --—- dP: (157.6) HL: (343.6)
AY6 BP Discharge Nozzle U-2 350 8.828 3.058 1.934
AY7 Nozzle U-2 Wall 350 8.828 (0.252) 0.520
Buried : Wall Nozzle 6 350 8.828 55.51 155.9
c1 ‘ Nozzle 6 Pivot 350 8.828 (5.522) 5.736
c2 Pivot Noz Trans 350 ¢ 2347 10.72 26.72
Cc3 Noz Trans Nozzle 350 *130 128.5 280.2
S1 ' Siphon Siphon1 147 ® 4535 41.59 90.64
S2 Siphon Siphon2 14.7 * 4535 4159 90.64

HINF-2478, Rev. 0

PIPE-FLO ver 5.01 Calculation W320-27-048 pg3



0 'A9Y ‘8L¥Z-INH

Nozzle 6

c1

@ Pivot

c2

@ NozTrans

° c3

Nozzle

Buried

Nozzle U-2

>
AYE
® BP Discharge
AYS
@ BP Suction
AY4
~ s1 s2 -
L) @
Siphont Siphon Siphon2
AY3
@ Transition
AY2
® IP Discharge
Immersible Pmp
———®
AY1

TK 241-AY-102

w4y led

Company:
Project:

by:
Comments:

Version:

Fluor Daniel Northwest
W-320

K Hayase

Calculation W320-27-048

PIPE-FLO ver 5.01

10/27/97 12:21 pm
Linelist: SN-10
Lineup:
flow rate: gpm
pressure: psig
level & grade: ft




Company: Fluor Daniel Northwest 10/27/97 12:21 pm

‘Project: W-320 System: SN-10 B-30 f p-47
by: K Hayase rev: 10/22/97 9:57 am
SYSTEM REPORT )
Created: 10/15/97 11:34 am Pipes: 13
Design file: . Nodes: 14
Pipe Specs: 1 - Pumps/Comps: 1
SYSTEM NODES
NODE ELEVATION PIPELINES IN PIPELINES OUT
ft
BP Discharge 672.34 AYS AY6
BP Suction 672.03 AY4 AYS
IP Discharge 636 AY1 AY2
Noz Trans 619.96 Cc2 C3
Nozzle .619.71 C3
Nozzle 6 ' 641.08 Buried ct
Nozzle U-2 677.07 AYSE AY7
Pivot 623.31 (03] c2
Siphon 661.94 ’ AY3 AY4
S1
S2
Siphon1 661.94 81
Siphon2 661.94 S2
- TK 241-AY-102 635.5 AY1
Transition 637 AY2 AY3
Wall 676 AY7 Buried

HNF-2478, Rev. 0
PIPE-FLO ver 5.01 Calculation W320-27-048 pa



PIPELINE SPEC
AY1 03
AY2 03

. AY3 03
AY4 03
AY5 03
'AY6 03
AY7 03
Buried 03
c1 03
c2 03
c3 03
s1 03
s2 03

PIPE-FLO ver 5.01

SYSTEM PIPES

FROM_NODE

TK 241-AY-102
IP Discharge
Transition
Siphon

BP Suction
BP Discharge
Nozzle U-2
Wall

Nozzle 6
Pivot

Noz Trans
Siphon
Siphon

10/27/97 12:21 pm
TO_NODE

IP Discharge
Transition
Siphon

BP Suction
BP Discharge
Nozzle U-2
Wall

Nozzle 6
Pivot

Noz Trans
Nozzle
Siphon1
Siphon2

HNF-2478, Rev. 0

Calculation W320-27-048

Immersible Pmp

53) o] B-4%
PUMP/COMP

pg2



PUMP/COMP

Immersible Pmp

PIPE-FLO ver 5.01

SYSTEM COMPONENTS

PERFORMANCE DATA

gpm: [¢] 195 292
ft: 145 138 133
eqn: 145 - 0.00325666 Q » 1.45285

HNIF-2478, Rev. 0

10/27/97 12:21 pm

370
127

Calculation W320-27-048

6’32 ,-,'{ 6*4.”‘

486
119

pg3



Company: Fluor Daniel Northwest

Project: W-320

by: K Hayase
PIPELIST REPORT
Created: 10/15/97 11:34 am
Design file:
Pipe Specs: 1
SPECIFICATIONS
SPECIFICATION PIPE MATERIAL FLUID
Sch / Roughness Temp / Pres
03 SN-10%-Sch40S SSteel 10% solids
rev: 10/21/87 1:.03 pm Sch 408 90 °F
0.0018 in Opsig

PIPE-FLO ver 5.01

Size for: 6 ft/sec

10/27/97 12:21 pm
System: SN0 [5-3%  f
rev: 10/22/97 9:57 am

Pipes: 13
Nodes: 14
Pumps/Comps: 1

VALVE TABLE DESIGN LIMITS
Vel / Pres

Standard 0 - 20 ft/sec

Standard -14.4 - 400 psig

HNF-2478, Rev. 0

Calculation W320-27-048

B4

pg 1



PIPELIST 10/27/97 12:21 pm

6 - 54’ o'( E— L’_
PIPELINE SPEC MATERIAL LENGTH FLUID VALVES
Size / Sch ft Temp / Pres Total-K
AY1 03 SSteel 1 10% solids 0
3in/ 408 90°F/0psig
AY2 . 03 SSteel 2 10% solids 1.094
3in/408 90°F/Qpsig
AY3 03 SSteel 20 10% solids 1.465
4in/408 90°F/0psig
AY4 03 SSteel 19 10% solids 2.183
' 4in/408 90°F/0Qpsig
AY5 03 SSteel 3 10% solids 0.05435
3in/40S 90°F/0psig
AY6 03 SSteel 74 ' 10% solids 1.108
4in/ 408 90°F/0psig
AYT7 03 SSteel 1.5 10% solids 0.326
4in/40S8 90°F/0psig
Buried 03 SSteel 1718 10% solids 9.896
' 4in/40s 90°F/0psig
3] 03 SSteel 26 10% solids 2.943
4in/408 90°F/0psig
c2 03 SSteel 4 10% solids 2.69
2.5in/40S 90 °F/0psig
Cc3 03 SSteel 0.25 10% solids 1
1in/40S 90 °F/0psig :
S1 03 SSteel 0.02 10% solids 2.818
0.25in/ 408 90°F/0psig
274 03 SSteel 0.02 10% solids 2818
. 0.25in/408 90°F/0psig

HNF-2478, Rev. 0

PIPE-FLO ver 5.01 Calculation W320-27-048 pg2



Company: Fluor Daniel Northwest )

Project: W-320

by: K Hayase
Created: 10/15/97 11:34 am

Design file:
Pipe Specs: 1

PIPELINE

AY1

AY2

AY3

AYS

AY6

AY7

Buried

Ci

c2

C3

S1

82

PIPE-FLO ver 5.01

SPEC
03

03
03

03

03

03
03
03

03

03

03

03

03

MATERIALS REPORT

10/27/97 12:22 pm

System: SN-10 15-35 £ [

rev: 10/22/97 9:57 am

Pipes: 13
Nodes: 14
Pumps/Comps: 1

PIPE MATERIALS LIST

MATERIAL LENGTH VALVES & FITTINGS

Size./ Sch ft

SSteel 1

3in/40S

SSteel 2 3-Elbow Short - r/d 1 @ 90°

3in/40S 1-Reducer Enlargement 4 X 3

SSteel 20 4-Elbow Short-r/d 1 @ 90°

4in/40S 1-Elbow Long - r/d 1.5 @ 45°

SSteel 19 2-Elbow Short - r/d 1 @ 90°

4in/40S 4-Elbow Long - r/d 1.5 @ 90°
1-Reducer Contraction 4 X 3
1-Fixed K 0.5

SSteel 3 1-Reducer Enlargement 4 X 3

3in/ 408

SSteel 74 2-Elbow Long - r/d 1.5 @ 90°

4in/40S 1-Elbow Short - r/d 1 @ 90°
1-Tee Flow Thru Run

SSteel 1.5 1-Elbow Short-r/d 1 @ 90°

4in/40S

SSteel 1718 19-Pipe Bend r/d 10 @ 90°

4in/408 2-Pipe Bend r/d 10 @ 45°

SSteel 26 2-Elbow Short-r/d 1 @ 90°

4in/40S 5-Elbow Long - r/d 1.5 @ 90°
2-Elbow Short-r/d 1 @ 45°
1-Reducer Contraction 4 X 2.5

SSteel 4 2-Elbow Short-r/d 1 @ 90°

2.5in/408 1-Reducer Contraction 2.5 X 1

SSteel - 0.25 1-Exit Sharp-Edged

1in/408

SSteel 0.02 1-Tee Flow Thru Branch

0.25in/40S 1-Exit Sharp-Edged

SSteel 0.02 1-Tee Flow Thru Branch

HNF-2478, Rev. 0
Calculation W320-27-048 pg1



PIPELINE

PIPE-FLO ver 5.01

PIPE MATERIALS LIST 10/27/97 12:22 pm

SPEC MATERIAL
Size / Sch

0.25in/40S

LENGTH VALVES & FITTINGS
ft

1-Exit Sharp-Edged

HNF-2478, Rev. 0
Calcutation W320-27-048

E50oAp- 20

pg 2



PIPE MATERIAL

SSteel

SPECIFICATION

03 SN-10%-Sch40S

PIPE-FLO ver 5.01

MATERIAL
SSteel
Size: 0.25in

Size: 1in

Size: 2.51in

Size: 3in

Size: 4 in

PIPE SUMMARY
SCHEDULE
408

10/27/97 12:22 pm

SIZE LENGTH
0.25in . 0.041t
1in 0.25 ft
25in 4§t

3in 6 ft

4in 17916 ft

VALVE & FITTING SUMMARY

SCHEDULE
408

VALVES & FITTINGS

2-Tee Flow Thru Branch
2-Exit Sharp-Edged

1-Exit Sharp-Edged

2-Elbow Short-r/d 1 @ 90°
1-Reducer Contraction 2.5 X 1

3-Elbow Short -r/d 1 @ 90°
2-Reducer Enlargement 4 X 3

10-Elbow Short-r/d 1 @ 90°
1-Elbow Long - r/d 1.5 @ 45°
11-Elbow Long -r/d 1.5 @ 90°
1-Reducer Contraction 4 X 3
1-Fixed K 0.5

1-Tee Flow Thru Run

19-Pipe Bend r/d 10 @ 90°
2-Pipe Bend 1/d 10 @ 45°
2-Elbow Short - r/d 1 @ 45°
1-Reducer Contraction 4 X 2.5

HNF-2478, Rev. 0
Calculation W320-27-048

B-37 5 5-¢.

pg3



Company: Fluor Daniel Northwest
Project: W-320

by: K Hayase

PIPING MATERIAL: SSteel
Schedule: 408

abs roughness:
PIPE SIZE:
dia:
LENGTH:
ELEVATION in:
out:
Flow fip
gpm
350 .0253
0 .0000
66.08 .0383
1322 0317
198.2 .0287
264.3 .0269
330.4 0256
396.5 .0247
4625 0239
528.6 .0233
594.7 0228
660.8 .0224
7269 .0221
792.9 0217
VALVE / FITTING

0.0018in
4in
4.026 in
1718 4t

676 ft
641.08 ft

Vel
ft/sec

8.828
0
1.667
3.333
5
6.667
8.333
10
11.67
13.33
15
16.67
18.33
20

Pipe Bend r/d 10 90°

FFT: 0.0163

PIPE-FLO ver 5.01

10/27/97 12:24 pm
System: SN-10 53T of H-47
rev: 10/22/97 9:57 am '
PIPELINE REPORT
Buried' rev: 10/22/97 7:42 am
SPECIFICATION: SN-10%-Sch40S

SIZING Criteria: 6 ft/sec

) LIMITS Velocity: 0 to 20 ftfsec
Pressure: -14.4 to 400 psi g
FLUID 10% solids at tmp: 90 °F
pres: 0 psig
den: 69.85 ib/ft®
vsc: 11.57 cpois
PIPELINE RESISTANCE CURVE
dP psi { Re
i 320 I 108
64.77 [
-16.93 2400~ N 10°
-12.62 I a
160 — ] 10
-2.541 1
12.55 80— i 10
32.35 . ) 102
T
56.69 — :
- 85.47 L= !
118.6 A0l !
156 :
1977 e i
|
2436 il |
2936
T e [ T T O A
347.8 80 160 240 320" 400 480 560 640 720 gpm
VALVES and FITTINGS
K-VALUE VALVE / FITTING K-VALUE
19@0.489 Pipe Bend /¢ 10 45° 2@0.3027
TOTAL K: 9.896 Avg Percent of Total Loss: 7 %

HNF-2478, Rev. 0
Calculation W320-27-048
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Company: Fluor Daniel Northwest 10/27/97 12:22pm

Project: W-320 . Lineup: SN-10 (540 of B-47
by: K Hayase : rev: 10/27/97 12:22 pm
System: SN-10 Deviation: 0.000307 %
rev: 10/22/97 9:57 am after: 8 iterations

Volumetric flow rates require constant fluid properties in all pipelines. Fluid properties in the first specification
were used in this calculation.

LINEUP SUMMARIES
PIPELINE FLOW .PRESSURE SET LEVEL
gpm SOURCE psig ft
c3 >>> 350 Nozzle ] 0
S1 >>> 14,67 Siphont 0 0
S2 >>>  14.67 Siphon2 0 0
AY1 <<< 379.3 TK 241-AY-102 o] o}

Flows IN: 379.3 gpm
Flows OUT: 379.3 gpm

NET FLOWS: 0 gpm

HNF-2478, Rev. 0

PIPE-FLO ver 5.01 Calculation W320-27-048 pg1



NODE

BP Discharge
BP Suction
IP Discharge
Noz Trans
Nozzle
Nozzle 6
Nozzle U-2
Pivot

Siphon
Siphon1
Siphon2

TK 241-AY-102
Transition
Wall

PIPE-FLO ver 5.01

LINEUP NODES

ELEVATION
ft

67234
672.03

- 636

619.96
619.71
641.08
677.07
623.31
661.94
661.94
661.94
635.5
637
676

DEMAND PRESSURE
gpm psig

209.4
36.81
61.04

138

0 (source)
1417
2002
147.4
43.82

0 (source)
0 (source)
0 (source)
57.94
206.4

HNF-2478, Rev. 0
Calculation W320-27-048

10/27/97 12:22 pm 6 5

H GRADE
ft

1104
748
761.9
900.4
619.7
923.3
1102
927.4
752.3
661.9
661.9
6355
7565
1102

X0

pg2



LINEUP PIPELINES 10/27/97 12:22 pm

L42 oA Bogs
PIPELINE FROM TO FLOW VEL dP HL
gpm ft/sec psig ft
AY1 TK 241-AY-102 IP Discharge 379.3 16.48 (61.04) (126 4)
- Immersible Pmp —-- dP: (61.48) HL: (126.8)
AY2 IP Discharge Transition 379.3 16.48 3.102 5.398
AY3 o Transition Siphon 3793 9.568 1412 4187
AY4 Siphon BP Suction 350 8.828 7.01 4.371
AY5 BP Suction BP Discharge 350 15.2 0.741 1.22
- FCP@350 - dP: (173.4) HL: (357.6)
AY6E BP Discharge Nozzle U-2 350 8.828 3.256 1.987
AY7 Nozzle U-2 Wall 350 8.828 (0.261) 0.531
Buried Wall Nozzle 6 350 8.828 64.77 168.5
[e3] Nozzle & Pivot 350 8.828 (5.741) 5.927
c2 Pivot Noz Trans 350 *23.47 11.45 26.96
c3 Noz Trans Nozzle 350 *130 136 280.7
81 - Siphon Siphon1 14.67 * 45.28 43.82 90.39
S2 Siphon Siphon2 14.67 * 4528 43.82 90.39

'HNF-2478, Rev. 0
PIPE-FLO ver 5.01 Calcutation W320-27-048 i pg3



g FLUOR DANIEL Calc. No.: W320-27-048

NORTHWEST INC. Revision: 0
DESIGN ANALYSIS PageNo: C-Oof (756
Client: Numatec . WO/Job No.: E09141/W-320
Subject: Slurry/Supernate Hydraulic Analysis Date: By: Kelly Hayase >/
Checked: Z/5 ) G5 By kT %
Location: 241-C/241-AY Revised: By:
APPENDIX C

Pipe-Flo Results SL-00 Page C-1

Pipe-Flo Results SL-10 Page C-15

Pipe-Flo Results SL-20 Page C-29

Pipe-Flo Results SL-30 Page C-43

HNF-2478, Rev. 0

FONW CALCULATION SHEET HYDRO.WPD




0 °A9Y ‘8/¥Z-dNH

Tank 241-C-106

Nozzle 9 1

c1

cs

> BP Discharge

ca4

p BP Suction

c3

p Transition

c2

p 1P Discharge

Immersible Pmp

Nozzle U-11

Micro In
Micro-0%
AY2

@ Micro Qut

AY3

@ Distributor

D1
® Siphon
D2
- N1 TR _
Top Noz1 Top Top Noz2
1l
D3 %
. BN2 ® BN1 BN3 ° BN4 ° (‘\
Bot Noz1 Botl Bot Bot2 Bot Noz2 U1
SN
Company: Fluor Daniel Northwest 10/27/97 12:29 pm
Project: W-320 Linelist: SL-00
by: KHayase Lineup:
Comments: Calculation W320-27-048 flow rate: gpm
pressure: psig
Version: PIPE-FLO ver 5.01 fevel & grade: ft




Company: Fluor Daniel Northwest
Project: W-320

10/27/97 12:29 pm

by: K Hayase
Created: 10/15/97 10:22 am
Design file:
Pipe Specs: 2
NODE ELEVATION
ft

Bot 63549
Bot Noz1 635.49
Bot Noz2 635.49
Bot1 635.49
Bot2 635.49
BP Discharge 639.42
BP Suction 639.11
Distributor 673.59
IP Discharge 608.5
Micro In 674.77
Micro Out 674.77
Nozzle 9 642.28
Nozzle U-11 676.05
Siphon 665.49
Tank 241-C-106 608
Top 636.14
Top Nozt 636.14
Top Noz2 636.14
Transition 609

PIPE-FLO ver 5.01

System:SL00 (-0 o€ -5
rev: 10/22/97 9:43 am
SYSTEM REPORT
Pipes: 18
Nodes: 19
Pumps/Comps: 2
SYSTEM NODES

PIPELINES IN PIPELINES OUT
D3 BN1

BN3
BN2
BN4
BN1 BN2
BN3 BN4
Cc4 c5
C3 C4
AY3 D1
C1 c2
AY1 AY2
AY2 AY3
c5 Buried
Buried AY1
D1 D2

. c

D2 D3

TN1

TN2
TN1
TN2
c2 Cc3

_HNF-2478, Rev. 0

Calculation W320-27-048

pg 1




PIPELINE
AY1

AY2

AY3

BN1

BN2

BN3

BN4

Burled

c1 01
c2 01
c3 . o1
Cc4 01
c5 01
D1 02
D2 02
D3 02
TN1 02

TN2 02

PIPE-FLO ver 5.01

SPEC

01
01
01
02
02
02
02
01

SYSTEM
FROM_NODE

Nozzle U-11
Micro In
Micro Out
Bot

Bot1

Bot

Bot2

Nozzle 9
Tank 241-C-106
IP Discharge
Transition

BP Suction
BP Discharge
Distributor
Siphon

Top

Top

Top

PIPES
TO_NODE

Micro In
Micro Out
Distributor
Bot1

Bot Noz1
Bot2

Bot Noz2
Nozzle U-11
IP Discharge

Micro-0%

Transition

BP Suction
BP Discharge
Nozzle 9
Siphon

Top

Bot

Top Noz1
Top Noz2

HNF-2478, Rev. 0

Calculation W320-27-048

10/27/97 12:29 g
gz £e-
PUMP/COMP

Immersible Pmp

2

pg 2




PUMP/COMP

Immersible Pmp

Micro-0%

PIPE-FLO ver 5.01

SYSTEM COMPONENTS 10/27/97 12:29 pm

PERFORMANCE DATA

gpm: 0 195 292

ft: 145 138 133
eqn: 145-0.00325666 Q * 1.45285

b/hr: 0 3000 180000
psi: 0 0.003 5

eqn: 1.33662e-009 Q » 1.82583

HNF-2478, Rev. 0

Calculation W320-27-048

C-4 of ¢-5¢
370 486
127 119
300000
14

pg3




Company: Fluor Daniel Northwest

Project: W-320

by: K Hayase
. PIPELIST REPORT
Created: 10/15/97 10:22 am
Design file:
Pipe Specs: 2
SPECIFICATIONS
SPECIFICATION PIPE MATERIAL FLUID
Sch/ Roughness Temp / Pres
01 SL-0%-Sch40S SSteel 0% solids
rev: 10/21/97 11:58 am Sch 408 60 °F
0.0018 in Opsig

02 SL-0%-Sch80S
rev: 10/21/97 11:58 am

PIPE-FLO ver 5.01

Size for: 6 ft/sec

SSteel
Sch 808
0.0018in

Size for: 6 ft/sec

0% solids
60 °F
Opsig

10/27/97 12:29 pm

System: SL-00 £-5KL£¢c-&+-

rev: 10/22/97 9:43 am
Pipes: 18

Nodes: 19
Pumps/Comps: 2

VALVE TABLE DESIGN LIMITS

Vel / Pres
Standard. 0-20 ft/sec
Standard -14.4 - 400 psig
Standard 0 - 20 ft/sec
Standard -14.4 -400 psig

*HNF-2478, Rey, 0

Calculation W320-27-048
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PIPELINE

AY1
AY2
AY3
BN1
BN2
BN3
BN4
Buried
C1
c2
c3
C4
Cc5
D1
D2
D3
TN1

TN2

PIPE-FLO ver 5.01

SPEC

01

01

01

02

02

02

02

01

01

01

01

01

01

02

02

02

02

0z

PIPELIST

MATERIAL
Size / Sch

SSteel
4in/40S

SSteel
3in/ 408

SSteel
4in/408

SSteel
4in/80S

SSteel
2in/80S

SSteel
4in/80S

SSteel
2in/80S

SSteel
4in/40S

SSteel
3in/ 408

SSteel
3in/40S

SStee!
4in/40S

SSteel
3in/40S
SStee!
4in/408

SSteel
4in/80S

SSteel
4in/80S

SSteel
4in/80S

SSteel
2in/80S

SSteel
2in/80S

LENGTH
ft

25

55

0.6

0.5

05

10/27/87 12:29 pm

FLUID
Temp / Pres

0% solids
60°F/O0psig
0% solids
60°F/0psig
0% solids
60 °F/0psig
0% solids
60°F/0psig
0% solids
B60°F/0psig
0% solids
60°F/0Opsig
0% solids
60°F/0psig
0% solids
60°F/0psig
0% solids
60°F/0psig
0% solids
60°F/0psig
0% solids
60°F/0psig
0% solids
60°F/0psig
0% solids
B60°F/Qpsig
0% solids
60°F/0psig
0% solids
60°F/Qpsig
0% solids
60°F/Opsig
0% solids
60°F/0psig

0% solids
60°F/0psig

HNF-2478, Rev. 0
Calculation W320-27-048

C’é O‘Q 0’55

VALVES
Total-K

06725
1.797
1.206

3.058
3.058
10.87
1.094
2.92

0.05435

1.565

0.6594
2,158

2.158

pg 2




Company: Fluor Daniel Northwest  10/27/97 12:29 pm

Project: W-320 System: SL-00 C-7 o ¢ 5t
by: K Hayase rev: 10/22/97 9:43 am
MATERIALS REPORT
Created: 10/15/97 10:22 am Pipes: 18
Design file: Nodes: 19
Pipe Specs: 2 Pumps/Comps: 2
PIPE MATERIALS LIST
PIPELINE " SPEC MATERIAL LENGTH VALVES & FITTINGS
Size / Sch ft
AY1 01 SSteel 25 1-Elbow Long - /d 1.5 @ 90°
4in/40S 1-Elbow Short - r/d 1 @ 90°

1-Reducer Contraction 4 X 3

AY2 o 01 SSteel 55 1-Elbow Long - 1/d 1.5 @ 90°
3in/40S 1-Fixed K 1.5
1-Reducer Enlargement 4 X 3

AY3 ’ 01 SSteel 5 1-Elbow Long - r/d 1.5 @ 90°
4in/40S 3-Elbow Short-r/d 1 @ 90°

BN1 ’ Q2 éSteel 05 1-Tee Flow Thru Branch
4in/80S 1-Reducer Contraction 4 X 2

BN2 02 SSteel 0.17 1-Exit Sharp-Edged
2in/80S

BN3 02 SSteel 0.5 1-Tee Flow Thru Branch
4in/80S 1-Reducer Contraction 4 X 2

BN4 ’ 02 SSteel 0.17 1-Exit Sharp-Edged
2in/80S

Buried 01 SSteel : 1718 21-Pipe Bend r/d 10 @ 90°
4in/40S 2-Pipe Bend 1/d 10 @ 45°

C1 01 SSteel 1
3in/40S

c2 01 SSteel 2 3-Elbow Short - r/d 1 @ 90°
3in/408 1-Reducer Enlargement 4 X 3

c3 01 Ssteel 34 6-Elbow Short - r/d 1 @ 90°
4in/408 3-Elbow Long - r/d 1.5 @ 90°

1-Elbow Long - r/d 1.5 @ 45°
1-Reducer Contraction'4 X 3

C4 01 SSteel 3 1-Reducer Enlargement 4 X 3
3in/ 408 ’

Cc5 01 SSteel 17 4-Elbow Long -1/d 1.5 @ 90°
4in/408 2-Elbow Short - r/d 1 @ 90°

HNF-2478, Rev. 0
PIPE-FLO ver 6.01 Calculation W320-27-048

pg 1




PIPE MATERIALS LIST 10/27/97 12:29 pm - ,
C-% ox C— 5%

PIPELINE SPEC MATERIAL LENGTH VALVES & FITTINGS
Size / Sch ft

D1 02 SSteel 8.1
4in/80S

D2 02 SSteel 294
4in/80S

D3 02 SSteel 086 2-Tee Flow Thru Run
4in/80S

TN1 02 SSteel 05 1-Tee Flow Thru Branch
2in/ 808 1-Exit Sharp-Edged

TN2 02 SSteel 0.5 1-Tee Flow Thru Branch
2in/80S 1-Exit Sharp-Edged

HNF-2478, Rev. 0
PIPE-FLO ver 5.01 Calculation W320-27-048 pg2




PIPE MATERIAL
SSteel
SSteel
SPECIFICATION MATERIAL
01 SL-0%-Sch40S SSteel .
Size: 3in
Size: 4 in
02 SL-0%-Sch80S SSteel
Size: 2in
Size: 4in

PIPE-FLO ver 5.01

PIPE SUMMARY

10/27/97 12:29 pm

SCHEDULE SIZE LENGTH
408 3in 11.5ft
4in 1776.5 ft
80S 2in 1.34 ft
4in 39.1 ft
VALVE & FITTING SUMMARY
SCHEDULE  VALVES & FITTINGS
408
1-Elbow Long - r/d 1.5 @ 90°
1-Fixed K 1.5 '
3-Reducer Enlargement 4 X 3
3-Elbow Short - r/d 1 @ 90°
9-Elbow Long - 1/d 1.5 @ 90°
12-Elbow Short - r/d 1 @ 90°
2-Reducer Contraction 4 X 3
21-Pipe Bend r/d 10 @ 90°
2-Pipe Bend r/d 10 @ 45°
1-Elbow Long - 1/d 1.5 @ 45°
80S

4-Exit Sharp-Edged
2-Tee Flow Thru Branch
2-Tee Flow Thru Branch

2-Reducer Contraction 4 X 2
2-Tee Flow Thru Run

HNF-2478, Rev. 0

Calculation W320-27-048
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Company: Fiuor Daniel Northwest
Project: W-320
by: K Hayase

PIPING MATERIAL: SSteel
Schedule: 40S
abs roughness: 0.0018 in

PIPE SIZE: 4 in
dia: 4.026 in

LENGTH: 1718 ft
ELEVATION in: 642.26 ft

10/27/97 12:30 pm -
System:SL-00 £ -0 £ (5L
rev: 10/22/97 9:43 am

PIPELINE REPORT

Buried rev: 10/22/87 9:17 am
SPECIFICATION: SL.-0%-Sch40S
SIZING Criteria: 6 ft/sec

LIMITS Velocity: 0 to 20 ft/sec
Pressure: -14.4 to 400 psi g
FLUID 0% solids at tmp: 60 °F
pres: 0 psig
den: 62.37 Ib/ft®

out: 676.05 ft vsc: 4.16 cpois

PIPELINE RESISTANCE CURVE

Flow ffp Vel dP psi i

gpm flsec  psi 260

350 .0214 8.828 77.75

0 0000 O 1463 320

66.08 0300 1.667 17.7 280

132.2 0256 3.333 2524 I

198.2 0236 5 36.78 240 I

264.3 0224 6667 5218 o i

330.4 0216 8333 71.34 I

396.5 0210 10 94.22 60 I

462.5 0206 1167 1208 - !

528.6 0202 1333 151 ;

594.7 0198 15 184.8 & !

660.8 0196 1667 2223 a !

726.9 0194 1833 2634 I | ; : 1 [ l I :

792.9 0192 20 308.1 80 160 240 320 400 480 560 640 720 gpm
VALVES and FITTINGS

VALVE / FITTING K-VALUE VALVE / FITTING K-VALUE

Pipe Bend r/d 10  90° 21@0.489 Pipe Bend r/d 10 45° 2@0.3027

FFT:0.0163

PIPE-FLO ver 5.01

TOTAL K: 10.87

Avg Percent of Total Loss: 9 %

HNF-2478, Rev. ¢

Calculation W320-27-048
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Company: Fiuor Daniel Northwest 10/27/97 12:30 pm

Project: W-320 Lineup: SL-00 (-1 of C-55
by: K Hayase ’ rev: 10/27/97 12:30 pm
System: SL-00 ' Deviation: 0.0067 %
rev: 10/22/97 9:43 am after: 4 iterations

Volumetric flow rates require constant fluid properties in ali pipelines. Fluid praperties in the first specification
were used in this calculation.

LINEUP SUMMARIES

PIPELINE FLOW PRESSURE SET LEVEL

gpm SOURCE psig ft
BN2 >>>  103.2 Bot Noz1 0 0
BN4 >>>  103.2 Bot Noz2 0 0
C1 <<< 350 Tank 241-C-106 0 0
TN1 >>> 7179 Top Noz1 0 0
TN2 ) >>> 71,79 Top Noz2 0 0

Flows IN: 350 gpm
Flows OUT: 350 gpm

NET FLOWS: 0 gpm

HNF-2478, Rev. 0

PIPE-FLO ver 5.01 Calculation W320-27-048 pg 1



LINEUP NODES 10/27/97 12:30 pm

5 v{? c-5-
NODE ELEVATION DEMAND PRESSURE H GRADE
ft gpm psig Coft

Bot 635.49 1.041 637.9
Bot Noz1 635.49 0 (source) 635.5
Bot Noz2 " 63549 0 (source) 635.5
Bot1 635.48 0.868 637.5
Bot2 635.49 0.868 637.5
BP Discharge 639.42 75.32 813.4
BP Suction 639.11 . 37.55 725.9
Distributor 673.59 -13.68 T 642
IP Discharge - 608.5 5542 736.5
Micro In 674.77 -4.907 663.4
Micro Out 674.77. -13.4 643.8
Nozzle 8 642.26 7271 810.2
Nozzle U-11 . 676.05 -5.026 664.4
Siphon 665.49 -10.53 641.2
Tank 241-C-106 608 0 (source) 608
Top 636.14 0916 6383
Top Noz1i 636.14 . 0 (source) 636.1
Top Noz2 : 636.14 0 (source) 636.1
Transition 609 53.25 732

HMF-2478, Rev. 0

PIPE-FLO ver 5.01 Calculation W320-27-048 po 2



LINEUP PIPELINES 10/27/87 12:30 pm

C' {Ar o{ C’ 5 »C
PIPELINE FROM TO FLOW VEL dP HL
gpm ft/sec psig ft
AY1 Nozzle U-11 Micro In 350 8.828 (0.119) 1.006
AY2 Micro In Micro Out 350 162 8.489 19.61
- Micro-0% -~ dP: 4995 HL: 11.54 .
AY3 Micro Out Distributor 350 8.828 0.287 1.844
BN1 Bot Bot1 103.2 2.882 0.173 0.400
BN2 Bot1 Bot Noz1 103.2 11.22 0.868 2.005
BN3 Bot Bot2 103.2 ‘2882 0.173 0.400
BN4 Bot2 Bot Noz2 103.2 11.22 0.868 2.005
Buried Nozzle 8 Nozzle U-11 350 8.828 77.73 145.8
Cc1 Tank 241-C-106 IP Discharge 350 15.2 (55.42) (128.5)
- Immersible Pmp ---— dP: (65.76) HL: (128.8)
c2 IP Discharge Transition 350 15.2 2471 4515
c3 Transition BP Suction 350 8.828 15.7 6.155
c4 . BP Suction BP Discharge 350 15.2 0.604 1.084
—-- FCP@350 - dP: (38.38) HL: (88.66)
[o5] BP Discharge Nozzle 9 350 8.828 2617 3.205
D1 Distributor Siphon 350 9.775 (3.158) 0.804
D2 Siphon Top 350 . 9.775 (11.44) 2918
D3 Top Bot - 206.4 5.765 (0.124) 0.363
TNA Top Top Noz1 71.79 7.808 0.916 2117
TN2 Top Top Noz2 71.79 7.806 0916 2117

HIN"-2478, Rev. 0

PIPE-FLO ver 5.01 Calculation W320-27-048 ' pg3
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Tank 241-C-106

c1

Nozzle 9 o

cs

® BP Discharge

c4

@ BP Suction

c3

@ Transition

c2

P 1P Discharge

Immersible Pmp

Nozzle U-11

AY1
Buri
Micro In
Micro-10%
AY2
® Micro Cut
AY3
@ Distributor
D1
® Siphon
D2
. N1 N2 o
Top NozT‘ Top Top Noz2 (_‘\
D3 n
5N
° 8N2 s BN1 BN3 ° BN4 * o
Bot Noz1 Bot1 Bot Bot2 ' BotNoz2 \
o™
Company: Fluor Daniel Northwest 10/27/97 12:31 pm
Project: W-320 Linelist: SL-10
by: K Hayase Lineup:
Comments: Calculation W320-27-048 flow rate: gpm
pressure: psig
Version: PIPE-FLO ver 5.01 level & grade: 1t




Company: Fluor Daniet Northwest
Project: W-320

by: K Hayase
Created: 10/15/97 10:22 am
Design file:
Pipe Specs: 2
NODE ELEVATION
ft

Bot 635.49
Bot Noz1 635.48
Bot Noz2 635.49
Bott - 635.49
Bot2 ) 635.49
BP Discharge 639.42
BP Suction 639.11
Distributor 673.59
IP Discharge 608.5
Micro In 674.77
Micro Out 674.77
Nozzle 9 64226
Nozzle U-11 676.05
Siphon 665.49
Tank 241-C-106 608
Top 636.14
Top Noz1 636.14
Top Noz2 - €36.14
Transition . 609

PIPE-FLO ver 5.01

SYSTEM REPORT

SYSTEM NODES
PIPELINES IN

D3

BN2
BN4
BN1
BN3
C4
Cc3
AY3
C1
AY1
AY2
Cc5

Buried

D1

D2

TN1

N2
c2

HNF-2478-Rev. ¢

10/27/97 12:31 pm
System: SL-10
rev: 10/22/97 9:48

C’(G o’gcﬂjé

am

Pipes: 18
Nodes: 19

Pumps/Comps: 2

PIPELINES QUT

BN1
BN3

BN2
BN4
(o1
c4
D1
c2
AY2
AY3
Buried
AY1
D2
Cc1
D3

TN1
TN2

c3

Calculation W320-27-048

pg 1




PIPELINE
AY1

AY2

AY3

BN1

BN2

BN3

BN4

Buried

c1 03
c2 03
c3 03
Cc4 03
C5 03
D1 04
D2 04
D3 04
TNt 04
TN2 04

PIPE-FLO ver 5.01

SPEC

03
03
03
04
04
04
04
03

SYSTEM PIPES

FROM_NODE

Nozzle U-11
Micro In
Micro Out
Bot

Bot1

Bot

Bot2 .
Nozzle 9
Tank 241-C-106
IP Discharge
Transition

BP Suction
BP Discharge
Distributor
Siphon

Top

Top

Top

TO_NODE

Micro In
Micro Out
Distributor
Bott

Bot Noz1
Bot2

Bot Noz2
Nozzle U-11
IP Discharge
Transition
BP Suction
BP Discharge
Nozzle ¢
Siphon

Top

Bot

Top Nozt
Top Noz2

HNF-2478, Rév. 0

Calculation W320-27-048

10/27/97 12:31 pm C-17 of C
- X

-5

pg2



PUMP/COMP

Immersible Pm_p

Micro-10%

PIPE-FLO ver 5.01

SYSTEM COMPONENTS

10/27/87 12:31 pm

CA1g « -5z
PERFORMANCE DATA 13 J; &
gpm: 0 185 292 370 486
ft: 145 138 133 127 119
eqn: 145 - 0.00325666 Q A 1.45285
Ib/hr: 0 3000 180000 300000
psi: 4] 0.013 6.25 16.1
eqn: 6.07485¢-008 Q £ 1.53179
-HINF.2478, Rev. 0
Calculation W320-27-048 pg3




Company: Fluor Daniel Northwest

Project: W-320
by: K Hayase

PIPELIST REPORT

Created: 10/15/97 10:22 am

Design file:
Pipe Specs: 2

SPECIFICATION

03 SL-10%-Sch40S
rev: 10/21/97 11:57 am

04 SL-10%-Sch80S
rev: 10/21/97 11:57 am

PIPE-FLO ver 5.01

SPECIFICATIONS

PIPE MATERIAL
Sch / Roughness

SSteel
Sch 40S
0.0018in

Size for: 8 ftisec

SSteel
Sch 80S
0.0018in

Size for: 6 ft/sec

FLUID
Temp / Pres

10% solids
90 °F
Opsig

10% solids
90 °F
Opsig

10/27/97 12:31 pm

System: SL-10 £ - ;0] & -

rev: 10/22/97 9:48 am

VALVE TABLE

Standard
Standard

Standard
Standard

-HNF-2478, Rev. 0

Calculation W320-27-048

Pipes: 18
Nodes: 19

Pumps/Comps: 2

DESIGN LIMITS
Vel [ Pres

0 - 20 ft/sec
-14.4-400 psig

0 - 20 ft/sec
-14.4-400 psig

o

T

pg 1




PIPELIST ' 10/27/97 12:31 pm
L’ZO o{ C'Sg

PIPELINE SPEC MATERIAL LENGTH FLUID VALVES
Size / Sch ft Temp / Pres Total-K
AY1 03 SSteel 25 10% solids 0.6725
4in/408 90°F/Opsig
AY2 03 SSteel 55 10% solids 1.797
3in/ 408 90 °F /0 psig
AY3 ' 03 SSteel 5 10% solids 1.206
4in /408 90°F/0psig
BN1 04 SSteel 0.5 10% solids 3.058
4in/80S 90°F/0psig
BN2 04 SSteel 017 10% solids 1
2in/80S 90 °F /O psig
BN3 04 SSteel 0.5 10% solids 3.058
4in/80S 90°F/0psig
BN4 04 SSteel 0.7 10% solids 1
2in/80S 90°F/0psig
Buried 03 SSteel 1718 10% solids 10.87
o . 4in/40S8 90°F/0psig
c1 03 SSteel 1 10% solids 0
3in/40S 90°F/O0psig
c2 03 SSteel 2 10% solids 1.094
3in/40S 90°F/0psig
c3 03 SSteel 34 10% solids 2.92
4in /408 90°F/0psig
c4 03 SSteel 3 10% solids 0.05435
3in/408 90°F/Opsig
c5 03 SSteel 17 10% solids 1.565
4in/40S 90°F/0psig
D1 04 SSteel - 8.1 10% solids 0
4in/80S 90°F/0psig
D2 04 SSteel 29.4 10% solids o}
4in/80S 90°F/0psig
D3 04 SSteel 0.6 10% solids 0.6594
4in/80S 90°F/0psig
TN 04 SSteel 0.5 10% solids 2.158
’ 2in/80S 90°F/0psig
TN2 04 SSteel 05 10% solids 2.158
2in/ 808 90°F/0psig :

.HNF-2478, Rev. 0

SreaTAL

PIPE-FLO ver 5.01 - Calculation W320-27-048 pg2




Company: Fluor Daniel Northwest
Project: W-320
by: K Hayase

10/27/97 12:31 pm
System: SL-10
rev: 10/22/97 9:48

MATERIALS REPORT

Created: 10/15/97 10:22 am

C-2) £ c-5¢

am

Pipes: 18

Nodes: 19 -

Pumps/Comps: 2

PIPE MATERIALS LIST

Design file:
. Pipe Specs: 2
PIPELINE SPEC MATERIAL
Size / Sch
AY1 03 SSteel
4in/40S
AY2 03 SSteel
: 3in/40S
AY3 ’ 03 SSteel
4in/40S
BN1 04 . SSteel
4in/80S
BN2 04 SSteel
2in/80S
BN3 04 SSteel
4in/80S
BN4 04 SSteel
2in/80S
Buried 03 SSteel
4in/ 40S
c1 03 SSteel
3in/40S
c2 03 SSteel
3in/40S
C3 03 SSteel
4in/40S
C4 03 SSteel
3in/40S
[} 03 SSteel
4in/408

PIPE-FLO ver 5.01

LENGTH
ft

25

05

34

17

VALVES & FITTINGS

1-Elbow Long - r/d 1.5 @ 90°
1-Elbow Short - r/d 1 @ 90°
1-Reducer Contraction 4 X 3

1-Elbow Long - r/d 1.5 @ 90°
1-Fixed K 1.5
1-Reducer Enlargement 4 X 3

1-Elbow Long - r/d 1.5 @ 90°
3-Elbow Short - rid 1 @ 90°

1-Tee Flow Thru Branch
1-Reducer Contraction 4 X 2

1-Exit Sharp-Edged

1-Tee Flow Thru Branch
1-Reducer Contraction 4 X 2

1-Exit Sharp-Edged

21-Pipe Bend r/d 10 @ 90°
2-Pipe Bend r/d 10 @ 45° -

3-Elbow Short - r/d 1 @ 90°
1-Reducer Enlargement 4 X 3

6-Elbow Short - r/d 1 @ 90°

3-Elbow Long - r/d 1.5 @ 90°
1-Elbow Long - r/d 1.5 @ 45°
1-Reducer Contraction 4 X 3

1-Reducer Enlargement 4 X 3

4-Elbow Long - r/d 1.5 @ 90°
2-Elbow Short - t/d 1 @ 80°

HNF-2_478. Rév. 0
Calculation W320-27-048

pg1




PIPELINE
D1
D2
D3

TNt

TN2

PIPE-FLO ver 5.01

SPEC

04

04

04

04

04

PIPE MATERIALS LIST

MATERIAL
Size / Sch

SSteel
4in/80S

SSteel
4in/80S

SSteel
4in/ 808

SSteel
2in/80S

SSteel
2in/80s

LENGTH VALVES & FITTINGS
ft

8.1

294

06

0.5

05

2-Tee Flow Thru Run

1-Tee Flow Thru Branch
1-Exit Sharp-Edged

1-Tee Flow Thru Branch
1-Exit Sharp-Edged

HNF-2478, Rev. 0

Calculation W320-27-048

10/27/97 12:31 pm

Ce

214 ¢-5¢

pg2




PIPE MATERIAL

SSteel
SStee!
SPECIFICATION MATERIAL
03 SL-10%-Sch40S SSteel
Size: 3in
Size: 4in

04 SL-10%-Sch80S SSteel

Size: 2in

Size:4in

PIPE-FLO ver 5.01

PIPE SUMMARY 10/27/97 12:31 pm
C158C-5

SCHEDULE SIZE LENGTH

408 3in 1151
4in 1776.5 ft

80s 2in 1.34 4t
4in 39.1 ft

VALVE & FITTING SUMMARY
SCHEDULE  VALVES & FITTINGS
4038

1-Elbow Long - r/d 1.5 @ 90°
1-Fixed K 1.5

3-Reducer Enlargement 4 X 3
3-Elbow Short - r/d 1 @ 90°

9-Elbow Long - r/d 1.5 @ 90°
12-Elbow Short - r/d 1 @ 90°
2-Reducer Contraction 4 X 3
21-Pipe Bend r/d 10 @ 90°
2-Pipe Bend r/d 10 @ 45°
1-Elbow Long - r/d 1.5 @ 45°

80S

4-Exit Sharp-Edged
2-Tee Flow Thru Branch

2-Tee Flow Thru Branch
2-Reducer Contraction 4 X 2
2-Tee Flow Thru Run

HNF-2478; Rev. 0

Calculation W320-27-048 pg3




Company: Fluor Daniel Northwest
Project: W-320
by: K Hayase

PIPING MATERIAL: SSteel
, Schedule: 40S
abs roughness: 0.0018 in

PIPE SIZE: 4 in
dia: 4.026 in

LENGTH: 1718 ft
ELEVATION in: 642.26 ft

10/27/97 12:31 pm .
System:SL-10 C-24& £ (-57
rev: 10/22/97 9:48 am

PIPELINE REPORT

- Buried rev: 10/22/97 9:44 am

SPECIFICATION: SL-10%-Sch40S
SIZING Criteria: 6 ft/sec

LIMITS Velocity: 0 to 20 ft/sec
Pressure: -14.4 to 400 psi g

FLUID 10% solids at tmp: 90 °F
pres: O psig
den: 69.85 Ib/f

out: 676.05 ft vsc: 11.57 cpois
PIPELINE RESISTANCE CURVE
Flow fip Vel dP psi i Re
i !
gpm ft'sec  psi . as0l i 1o
350 .0253 8.828 98.67 :
0 0000 0 16.39 320\— ! 10°
66.08 0383 1667 2072 I
280— | 10
1322 .0317 3.333 30.86 |
198.2 0287 5 46.05 240(— | 3"
: |
264.3 0269 6667 6599 s00— ! _il,e2
3304 0256 8.333 90.52 }
396.5 0247 10 1195 L= :
462.5 0239 1167 1529 120 !
528.6 0233 13.33 1906 :
594.7 0228 15 2827 o !
660.8 0224 1667 2789 © !
i
726.9 .0221  18.33 3294 7 I [ l I L0 ¢ :
792.9 0217 20 384.1 80 160 240 320 400 480 560 640 720 gpm
VALVES and FITTINGS
VALVE / FITTING K-VALUE VALVE / FITTING K-VALUE
Pipe Bend r/d 10 90° 21@0.489 Pipe Bend r/d 10  45° 2@0.3027

FFT:0.0163

PIPE-FLO ver 5.01

TOTAL K: 10.87

Avg Percent of Total Loss: 8 %

HNF-2478; Rev. 0

Calculation W320-27-048




Nozzle U-11 : -2.969 r)s:’:)
Y1:350 9P

Micro n: -2.853 [ s"g

Micro-10% : 7.759 AR

Nozzle 9 : 95.68

Py

AY2:350 DPM
C5 : 350 O'O w) V % Micro Out : -14.85 Vs ":)

3:350 )
A 0 f A
BP Discharge : 98.72 pilJ‘

Distributor : 15 05 :'3
FCP@350: (119) T D |

¢4 : 350 :‘)]DW\ D] : 350 DFM
BP Suction : 41.76 r5i3

‘QLFZ-INH"

Siphon : -11.53 S ia

g - . 6]
y] qa:350 op
° 0@0 RS 5@ee 0@o

Transition : 59.57 (}sfg ’

BYI) Gypeen TN2:71.79 4 w1
® i ®
2 ; 350 .j f’ »A . Top Noz1: 0 Top : [1.034 175;'3 Top Noz2: 0 (\]\\
0@o . 0@o0
IP Discharge : 62.04 p$"F> D3|: 206.4 \r}/n- J
0@o
IR A EERE) T ® BN2:103.2 ° BN1 :103.2 4 pv BN3 10&25’/»”1 ° BNd : 103.2 °
8ot Nozt : O Bott : 0.976 Bot:1.171 s/, Bot2:0.976 BotNoz2:0 |
] 23 U1
ank 241-C-106: 0
Company: Fluor Daniel Northwest 10/27/97 12:32 pm
Project: W-320 Linelist: SL-10
by: KHayase ’ Lineup: SL-10
Comments: Calculation W320-27-048 flow rate: gpm
- ’ pressure: psig
Version: PIPE-FLO ver 5.01 level & grade: ft




Company: Fluor Daniel Northwest 10/27/97 12:32 pm

Project: W-320 Lineup:SL-10  C-26 o ¢~ .
by: K Hayase rev: 10/27/97 12:32 pm
System: SL-10 Deviation: 0.00747 %
rev: 10/22/97 9:48 am after: 4 iterations

Volumetric flow rates require constant fluid properties in alt pipelinés. Fluid properties in the first specification
were used in this calculation.

LINEUP SUMMARIES

PIPELINE FLOW PRESSURE SET LEVEL

gpm SOURCE psig ft
" BN2 C»> 1032 Bot Noz 0 0
BN4 >>> 103.2 Bot Noz2 0 0
c <<< 350 Tank 241-C-106 0 0
NI ] >»> 7179 Top Noz 0 0
N2 _ >>> 71.79 Top Noz2 0 0

Flows IN: 350 gpm
Flows OUT: 350 gpm

NET FLOWS: 0 gpm

'HNF-2478, Rév. 0

PIPE-FLO ver 5.01 Calculation W320-27-048 - pg 1




LINEUP NODES 10/27/97 12:32 pm
: C-27 5 ¢-5%
NODE ELEVATION DEMAND PRESSURE H GRADE
ft gpm psig ft

Bot - 63549 1471 637.9
Bot Noz1 635.49 0 (source) 635.5
Bot Noz2 635.49 0 (source) 635.5
Bot1 635.49 0.976 637.5
Bot2 635.49 0.976 637.5
BP Discharge 638.42 98.72 843.1
BP Suction 639.11 41.76 7252
Distributor 673.59 =15 ¥ 6426
IP Discharge 603.5 62.04 736.5
Micro In 674.77 -2.853 668.9
Micro Out 674,77 -14.65 *** 644.6
Nozzle 8 54226 95.68 839.6
Nozzle U-11 ° 676.05 -2.869 669.9
Siphon 665.49 -11.53 6417
Tank 241-C-106 608 0 (source) 608
Top 636.14 1034 | 638.3
Top Noz1 636.14 0 (source) 636.1
Top Noz2 636.14 0 (source) 636.1
Transition 609 ) 59.57 7319

THNF-2478, Rev. 0

PIPE-FLO ver 5.01 Calculation W320-27-048 - pg 2




LINEUP PIPELINES 10/27/97 12:32 pm

C2% 68 ¢
PIPELINE FROM T0O FLOW VEL dP HL
gpm ft/sec psig ft
AY1 Nozzle U-11 Microln - 350 8.828 (0.1186) 1.041
AY2 Micro in Micro Out 350 15.2 11.79 24.33
- Micro-10% -——dP: 7.759 HL: 16
AY3 Micro Out Distributor 350 8.828 0.356 1.914
BN1 Bot Bot1 1032 2.883 0.194 | 0.401
BN2 Bot1 BotNozl 103.2 11.22 0.976 2.014
BN3 Bot Bot2 103.2 2.883 0.194 0.401
BN4 Bot2 Bot Noz2 103.2 11.22 0.976 2.014
Buried Nozzle 9 Nozzle U-11 350 8.828 98.65 169.7
c1 Tank 241-C-106 IP Discharge 350 152 (62.04) (128.5)
-~ Immersible Pmp —-- dP: (62.45) HL: (128.8)
c2 IP Discharge Transition 350 15.2 2.475 4.605
c3 Transition BP Suction 350 8.828 17.81 6.628
Cc4 " BP Suction 8P Discharge 350 15.2 0.741 1.22
-~ FCP@350 --—- dP: (57.71) HL: (119)
C5 BP Discharge Nozzle 9 350 8.828 3.045 3.441
D1 Distributor Siphon 350 9.778 (3.469) 0.945
D2 Siphon Top 350 9.775 (12.57) 3.429
D3 Top Bot 206.4 5.765 (0.137) 0.367
TNt Top Top Nozi 71.79 7.806 1.034 2.132

TN2 Top Top Noz2 71.79 7.808 1.034 2132

HNF-2478, Rev. 0

PIPE-FLO ver 5.01 Calculation W320-27-048 pg3
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Company: Fluor Daniel Northwest 10/27/97 12:32 pm &p
Project: W-320 System: SL-20 6'30 of C-L1
by: K Hayase rev: 10/22/97 9:52 am
SYSTEM REPORT
Created: 10/15/97 10:22 a o Pipes: 18
Design file: . ’ : Nodes: 19
Pipe Specs: 2 Pumps/Comps: 2
SYSTEM NODES
NODE ELEVATION PIPELINES IN PIPELINES OUT
ft
Bot 635.49 D3 BN1
BN3
Bot Noz1 635.49 BN2
Bot Noz2 635.49 BN4
Bot1 635.49 BN1 BN2
Bot2 o - 635.49 BN3 BN4
BP Discharge 639.42 C4 C5
BP Suction 639.11 Cc3 . C4
Distributor 673.59 AY3 ' D1
IP Discharge 6085 oot c2
Micro In 674.77 AY1 AY2
Micro Qut 674.77 AY2 AY3
Nozzle 9 642.26 C5 Buried
Nozzle U-11 676.05 Buried AY1
Siphon 66549 D1 D2
Tank 241-C-106 608 C1
Top 636.14 D2 D3 -
TN1
TN2
Top Noz1 636.14 TN1
Top Noz2 636.14 TN2
Transition 609 Cc2 C3

HNF-2478, Rev. 0
PIPE-FLO ver 5.01 . Calculation W320-27-048 pg1




PIPELINE

AY1
AY2
AY3
BN1
BN2
BN3
BN4
Buried
C1
cz
c3
c4
C5
D1
D2
D3
TN
TN2

PIPE-FLO ver 5.01

05
05
05
05
05
06
08

06-

06
06

SPEC

05
05
05
06
06
06
06
05

SYSTEM
FROM_NODE

Nozzle U-11
Micro In
Micro Out
Bot

Bot1

Bot

Bot2

Nozzle 9
Tank 241-C-106
IP Discharge
Transition

BP Suction
BP Discharge
Distributor
Siphon

Top

Top

Top

PIPES 10/27/97 12:32 me—"J l O'F C-54
TO_NODE PUMP/COMP
Micro In

Micro Out Micro-20%
Distributor

Bot1

Bot Noz1

Bot2

Bot Noz2

Nozzle U-11

IP Discharge Immersible Pmp
Transition

BP Suction

BP Discharge

Nozzle 8

Siphon

Top

Bot

Top Nozi

Top Noz2

HNF-2478, Rev. 0

Calculation W320-27-048 pg2




SYSTEM COMPONENTS 10/27/97 12:32 pm

(325 -5

SUMP/COMP PERFORMANCE DATA
nmersible Pmp apm: 0 185 292 370 486

ft: 145 138 133 127 - 119

eqn: 145 - 000325666 Q * 1.45285
Jicro-20% Ib/hr: 0 3000 180000 300000

psi: o] 0.017 7.78 17.2

eqn: 1.03379e-007 Q * 1.49988

HNF-2478, Rev. 0

2IPE-FLO ver 5.01 Calculation W320-27-048 pg 3




Company: Fiuor Daniel Northwest

Project: W-320

by: K Hayase
PIPELIST REPORT
Created: 10/15/97 10:22 am
Design file:
Pipe Specs: 2
SPECIFICATIONS
SPECIFICATION PIPE MATERIAL FLUID
Sch/ Roughness Temp / Pres
05 SL-20%-Schd08 SStee] 20% solids
rev: 10/21/97 11:59 am Sch 408 90 °F
0.0018in Opsig

068 SL-20%-Sch808
rev: 10/21/97 11:58 am

PIPE-FLQ ver 5.01

Tnn e

Size for: 6 ft/sec

Ssteel 20% solids

$ch 80§ 90 °F
0.0018 In Opsig

Size for: 6 ft/sec

- 10/27/97 12:32 pmy
System: SL20 (3% oF
rev: 10/22/97 9:52 am

VALVE TABLE

Standard
Standard

Standard
Standard

HNF- 24978, Rey, 0

Caloulation W320-27-048

TV AT TATT AT

Pipes: 18
Nodes: 19
Pumps/Comps: 2

DESIGN LIMITS
Vel / Pres

Q - 20 fifsec
-14.4-400 psig

0 - 20 ft/sec
~14.4-400psig

AzAan Ate AAnes Yo

-5

pg 1




PIPELINE

AY1

AY2

AY3

BN1

BN2

BN3

BN4

Buried

C1

c2

Cc3

c4

Cc5

D1

D2

D3

TN1

TN2

PIPE-FLO ver 5.01

SPEC

05

05

05

06

06

06

06

05

03

05

05

05

05

06

06

06

06

06

PIPELIST

MATERIAL
Size / Sch

SSteel
4in/408

SSteel
3in/40S

SSteel
4in/ 408

SSteel
4in/80S

SSteel
2in/80s

SSteel
4in/80S

SSteel
2in/80S

SSteel
4in/40S

SSteel
3in/408

SSteel
3in/40S8

SSteel
4in/40S

SSteel
3in/408

SSteel
4in/40S

SSteel
4in/80S

SSteel
4in/80S

SSteel
4in/80S

SSteel
2in/80S

SSteel
2in/80S

LENGTH
ft

25

5.5

8.1
29.4
0.6
0.5

0.5

10/27/87 12:32 pm

FLUID
Temp / Pres

20% solids
90°F/0psig
20% solids
80°F/0psig
20% solids
90°F/Qpsig
20% solids
90°F/0psig
20% solids
90°F/0psig
20% solids
90°F/0psig
20% solids
90°F/0Opsig
20% solids
90°F/0psig
20% solids
90°F/0psig
20% solids
90°F/0psig
20% solids
90°F/0psig
20% solids
90 °F/0psig
20% solids
90°F/0psig
20% solids
90°F/0psig
20% solids
90°F/0psig
20% solids
90°F/0psig
20% solids
90°F/0psig

20% solids
90°F/0psig

HNF-2478;Rev. &

Calculation W320-27-048

Co34.% c-52

VALVES
Total-K

0.6725
1.797
1.206

3.058

3.058

0.05435

1.565

0.6594
2.158

2.158

pg 2




Company: Fluor Daniel Northwest ’ 10/27/97 12:32 pm

Project: W-320 System: SL-20 25 &£ -2z
by: K Hayase rev: 10/22/97 9:52 am
MATERIALS REPORT
Created: 10/15/97 10:22 am Pipes: 18
Design file: Nodes: 19
Pipe Specs: 2 Pumps/Comps: 2
PIPE MATERIALS LIST
PIPELINE SPEC MATERIAL LENGTH VALVES & FITTINGS
Size / Sch ft
AY1' 05 SSteel 25 1-Elbow Long - r/d 1.5 @ 90°
4in/40S 1-Elbow Short-r/d 1 @ 90°

1-Reducer Contraction 4 X 3

AY2 ' 05 SSteel 55 1-Elbow Long - r/d 1.5 @ 90°
3in/40S 1-Fixed K 1.5
1-Reducer Enlargement 4 X 3

AY3 ’ 05 SSteel 5 1-Elbow Long - r/d 1.5 @ 90°
4in/40S ~ 3-Elbow Short-1/d 1 @ 90°
BN1 06 SSteel . 0.5 1-Tee Flow Thru Branch
4in/80S 1-Reducer Contraction 4 X 2
BN2 06 SSteel 0.17 1-Exit Sharp-Edged
2in/80S
BN3 06 SSteel 0.5 1-Tee Flow Thru Branch
- 4in/808 . 1-Reducer Contraction 4 X 2
BN4 06 SSteel 0.17 1-Exit Sharp-Edged
2in/ 808
Buried 05 SSteel 1718 21-Pipe Bend r/d 10 @ 90°
4in/40S 2-Pipe Bend r/d 10 @ 45°
C1 05 SSteel 1
3in/40S
Cc2 05 SSteel 2 3-Elbow Short-r/d 1 @ 90°
3in/40S 1-Reducer Enlargement 4 X 3
c3 05 SSteel 34 6-Elbow Short - r/d 1 @ 90°

4in/408 3-Elbow Long - r/d 1.5 @ 90°
a 1-Elbow Long - r/d 1.5 @ 45°
1-Reducer Contraction 4 X 3

C4 05 SSteel 3 1-Reducer Enlargement 4 X 3
3in/40S _ »

Cc5 05 SSteel 17 4-Elbow Long - r/d 1.5 @ 90°
4in/ 408 2-Elbow Short- r/d 1 @ 90°

HNF-2478, Rev. 0.

PIPE-FLO ver 5.01 Calculation W320-27-048 pg 1




PIPE MATERIALS LIST 10/27/87 12:32 pm

: 36 o -85
PIPELINE SPEC MATERIAL LENGTH VALVES & FITTINGS Co6 4 C %
* Size/Sch ft

D1 06 SSteel 8.1

4in/80S
D2 ' 06 SSteel 29.4

4in/80S
D3 06 SSteel 06 2-Tee Flow Thru Run
: 4in/80S
TN1 06 SSteel 0.5 1-Tee Flow Thru Branch

2in/80S 1-Exit Sharp-Edged
TN2 06 SSteel 0.5 1-Tee Flow Thru Branch

2in/80S 1-Exit Sharp-Edged

HNF-2478, Rev. O

PIPE-FLO ver 5.01 Calculation W320-27-048 . pg2




PIPE SUMMARY 10/27/97 12:32 pm

, 375 ¢c-or
PIPE MATERIAL SCHEDULE SIZE LENGTH —g Cor
SSteel . 408 3in 1151t
4in 1776.5 ft
SSteel 80S 2in 1.34 ft
4.in 39.1 ft
VALVE & FITTING SUMMARY
SPECIFICATION MATERIAL SCHEDULE  VALVES & FITTINGS
05 SL-20%-Sch40S SSteel 408
Size: 3 in 1-Elbow Long - 1/d 1.5 @ 90°
1-Fixed K 1.5

3-Reducer Enlargement 4 X 3
3-Elbow Short - r/d 1 @ 90°

Size: 4in 9-Elbow Long - 1/d 1.5 @ 90°
) 12-Elbow Short-r/d 1 @ 90°
2-Reducer Contraction 4 X 3
- 21-Pipe Bend r/d 10 @ 90°
2-Pipe Bend r/d 10 @ 45°
1-Elbow Long - r/d 1.5 @ 45°

06 SL-20%-Sch80S SSteel 808

Size: 2in 4-Exit Sharp-Edged
2-Tee Flow Thru Branch
Size: 4 in 2-Tee Flow Thru Branch

2-Reducer Contraction 4 X 2
2-Tee Flow Thru Run

HNF-2478, Rév.

PIPE-FLO ver 5.01 o Calculation W320-27-048 pg3



Company: Fluor Daniel Northwest
Project: W-320
- by: K Hayase

PIPING MATERIAL: SSteel
Schedule: 40S
abs roughness: 0.0018 in

PIPE SIZE: 4 in
dia: 4.026 in

LENGTH: 1718 ft
ELEVATION in: 642.26 ft

10/27/97 12:33 pm
System: SL-20

rev: 10/22/97 9:52 am
PIPELINE REPORT :

Buried rev: 10/22/97 9:50 am
' SPECIFICATION: SL-20%-Sch40S
SIZING Criteria: 6 ft'sec

LIMITS Velocity: 0 to 20 ft/sec
Pressure: -14.4 to 400 psi g

FLUID 20% solids at tmp: 90 °F
pres: 0 psig
den: 72.35 Ib/ft

C-3% % -5t

out: 676.05 ft vsc: 35.6 cpois

PIPELINE RESISTANCEI CURVE

Flow ffp Vel dP psi Re

gpm ‘ ftlsec  psi 450

350 0327 8.828 1251

0 .0000 0 16.97 400

66.08 0378 1 667 21.4 .

1322 0432 3333 3708

198.2 0382 5 5§7.23 300

264.3 .0352 6.667 832 o

3304 0332 8333 1147

396.5 0316 10 151.6 200

4625 0304 1167 1936 150

5286 0294 1333 2408

594.7 0286 15 2929 109

660.8 0279 1667 3499 50l |

726.8 0273 1833 4118 i | li ! : | ’ : :

792.9 .0268 20 478.5 80 160 240 320 400 480 560 640 720 gpm
VALVES and FITTINGS

VALVE/ FITTING K-VALUE VALVE/ FITTING K-VALUE

Pipe Bendr/d 10 90° 21@0.489 Pipe Bend 1/d 10 45° 2@0.3027

FFT:0.0163

PIPE-FLO ver 5.01

TOTAL K: 10.87

Avg Percent of Total Loss: 6 %

HNF-2478, Rey_ o
Calculation W320-27-048
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Company: Fluor Daniel Northwest 10/27/97 12:33 pm

Project: W-320 Lineup:SL20 £ Mo of -2
by: K Hayase rev: 10/27/97 12:33 pm ’ 7/Z l{/?‘
System: SL-20 Deviation: 0.00883 %
rev: 10/22/97 9:52 am after: 4 iterations

Volumetric flow rates require constant fluid properties in all pipelines. Fluid properties in the first specification
were used in this calculation.

LINEUP SUMMARIES
PIPELINE FLOW PRESSURE SET LEVEL
gpm SOURCE psig ft
BN2 >>>  103.2 Bot Nozi o] 1}
BN4 >>>  103.2 Bot Noz2 [+} 0
o3} <<< 350 Tank 241-C-106 0 [0}
TN1 >>> 7177 Top Noz1 0 4]
TN2 . >>> 7177 Top Noz2 ] 0

Flows IN: 350 gpm
Flows OUT: 348.9 gpm

NET FLOWS IN: 0.100 gpm

"HNF-2478, Rev. o,
PIPE-FLO ver 5.01 Calculation W320-27-048 pg 1



NODE

Bot

Bot Noz1

Bot Noz2
Bott

Bot2

BP Discharge
BP Suction
Distributor

IP Discharge
Micro In
Micro Out
Nozzle 8
Nozzle U-11
Siphon

Tank 241-C-106
Top

Toﬁ Noz1
Top Noz2

Transition

PIPE-FLO ver 5.01

LINEUP NODES

ELEVATION
ft

635.49
635.49
635.49
635.49
©35.49
639.42
639.11
673.59
608.5
674.77
674.77
642.26
676.05
665.49
608
636.14

. 635.14

636.14
609

DEMAND PRESSURE
gpm psig

1.223

0 {source)
0 (source)
1.021
1.021
127.8
42.67
-14.89 ***
64.22
-0.601
-14.46 ***
124.4
-0.688
-11.44

0 (source)
1.086

0 (source)
0 (source)
61.57

HNF-2478,Rev. 0.

Calculation W320-27-048

10/27/97 12:33 pm

637.9
635.5
635.5
637.5
6375
893.9
724.1
643.9
736.4
673.6
646

890

674.7
6427
608

638.3
636.1
636.1
731.6

C‘ﬁ’l o{\ C"S'c
H GRADE
ft

pg2




LINEUP PIPELINES 10/27/97 12:33 pm -
. C- A7 c‘QC"JC

PIPELINE FROM TO FLOW VEL dP HL

gpm ft/sec psig ft
AY1 Nozzle U-11 Micro [n 350 8.828 (0.087) 1.107
AY2 Micro In Micro Qut .350 15.2 13.86 276
-—-- Micro-20% —-- dP: 9.434 HL: 18.79
AY3 Micro Out Distributor 350 8.828 0.435 2.046
BN1 Bot Bot1 103.2 2.883 0.203 0.404
BN2 Bot1 Bot Noz1 103.2 11.22 1.021 2.033
BN3 Bot Bot2 103.2 2.883 0.203 0.404
BN4 Bot2 Bot Noz2 103.2 11.22 1.021 2.033
Buried Nozzle 9 : Nozzle U-11 ~ 350 8.828 125.1 2153
Cc1 Tank 241-C-106 IP Discharge 350 15.2 (64.22) (128.4)
-—-— Immersible Pmp -—- dP: (64.69) HL: (128.8)
Cc2 IP Discharge Transition 350 16.2 2.653 4783
c3 Transition BP Suction 350 8.828 18.9 7.531
Cc4 " BP Suction BP Discharge 350 15.2 0.902 1.487
---- FCP@350 - dP: (86.02) HL:(171.3)
c5 BP Discharge Nozzle 9 350 8.828 3.381 3.893
D1 . Distributor Siphon 350 9.775 (3.457) 1.21%
D2 " Siphon Top 350 9.775 (12.52) 4.41
D3 Top Bot 206.5 5.766 (0.137) 0.376
TN1 Top Top Noz1 71.77 7.805 1.086 2.163
TN2 Top Top Noz2 74.77 © 7805 1.086 2.162

HNF-2478, Rev. 0
PIPE-FLO ver 5.01 Calculation W320-27-048 pg3
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Company: Fluor Daniel Northwest

Project: W-320
by: K Hayase

SYSTEM REPORT

Created: 10/15/97 10:22 am

Design file:
Pipe Specs: 2

NODE
Bot

Bot Noz1

Bot Noz2
Bot1

Bot2

BP Discharge
BP Suction
Distributor

IP Discharge
Micro In
Micro Out
Nozzle 9
Nozzle U-11
Siphon

Tank 241-C-106

Top
Top Noz1

Top Noz2

Transition

PIPE-FLO ver 5.01

SYSTEM NODES

ELEVATION PIPELINES IN
635.49 D3
635.49 BN2
635.49 BN4
635.49 BN
635.49 BN3
639.42 C4
639.11 ’ Cc3

67359 AY3
608.5 C1
67477 AY1
674.77 AY2
642.26 c5
676.05 Buried
665.49 D1
6038 ‘
636.14 v D2
636.14 TN1
636.14 TN2

" 609 c2

HNF-2478, Rev. 0

Calculation W320-27-048

10/27/97 12:34 pm
System: SL-30
rev: 10/22/97 9:53 am

Nodes: 19
Pumps/Comps: 2

PIPELINES OUT

BN1
BN3

BN2
BN4
Cc5
C4
D1
Cc2
AY2
AY3
Buried
AY1
D2
C1
D3

TN1
TN2

C3

C-44 Lc-op

Zho

pg1



PIPELINE
AY1

AY2

AY3

BN1

BN2

BN3

BN4

Buried

c1 07
c2 07
c3 07
c4 07
c5 07
D4 08
D2 08
D3 08
TN1 08
TN2 08

PIPE-FLO ver 5.01

SPEC

07
07
07
08
08
08
08
07

SYSTEM PIPES

FROM_NODE

Nozzle U-11
Micro In
Micro Out
Bot

Bot1

Bot ‘

Bot2

Nozzle 9
Tank 241-C-106
IP Discharge
Transition

BP Suction
BP Discharge
Distributor
Siphon

Top

Top

Top

TO_NODE

Micro In
Micro Out
Distributor
Bot1

Bot Noz1
Bot2

Bot Noz2
Nozzle U-11
IP Discharge
Transition
BP Suction
BP Discharge
Nozzle 9
Siphon

Top

Bot

Top Nozi
Top Noz2

'HNF-2478Rev. 0

Calculation W320-27-048

10/27/97 12:34 pm
C’ %5 O{C"\

e

Via

pg2



PUMP/COMP

Immersible Pmp

Micre-30%

PIPE-FLO ver 5.01

SYSTEM COMPONENTS

PERFORMANCE DATA
gpm: 0 195 292

ft: 145 138 133
eqn: 145 - 0.00325666 Q * 1.45285
Ib/hr: 0 3000 180000
psi: 0 0.083 12,5
eqn: 4.24016e-006 Q * 1.23381

HNF-2478, Rev. 0

10/27/97 12:34 pm

370
127

300000
25

Calculation W320-27-048

C-46 -CC-EL

486
119

pg3



Company: Fluor Daniel Northwest

Project: W-320

by: K Hayase
PIPELIST REPORT
Created: 10/15/97 10:22 am
Design file:
Pipe Specs: 2
SPECIFICATIONS
SPECIFICATION PIPE MATERIAL FLUID
Sch / Roughness Temp / Pres
07 SL-30%-Sch40S SSteel 30% solids
rev: 10/21/97 12:01 pm Sch 408 90 °F .
0.0018 in Opsig

08 SL-30%-Sch80S
rev: 10/21/97 12:01 pm

PIPE-FLO ver 5.01

Size for: 6 ft/sec

SSteel
Sch 80S
0.0018 in

Size for: 6 ft/sec

30% solids
90 °F
Opsig

10/27/97 12:34 pm

System: SL-30 (- 47 of €~ 57

rev: 10/22/97 9:53 am
Pipes: 18

Nodes: 19
Pumps/Comps: 2

VALVE TABLE DESIGN LIMITS

Vel / Pres
Standard 0 - 20 ft/sec
Standard -14.4-400psig
Standard 0- 20 ft/sec
Standard -14.4 - 400 psig

HINF-2478, Rev. 0
Calculation W320-27-048

Pyt



PIPELINE
AY1
AY2
AY3
BN1
BN2
BN3
BN4
Buried
C1
c2
Cc3
c4
C5
D1
D2
D3
TN1

TN2

PIPE-FLO ver 5.01

SPEC

07

07

07

08

08

08

08

07

07

07

07

07

07

08

08

08

08

08

PIPELIST

MATERIAL
Size / Sch

SSteel
4in/ 408

SSteel
3in/40S

SSteel
4in/40S

SSteel
4in/80S

SSteel
2in/80S

SSteel
4in/80S

SSteel
2in/80S

SSteel
4in/408

SSteel
3in/40S

SSteel
3in/40S

SSteel
4in/40S
SSteel
3in/40S

SSteel
4in/408

SSteel
4in/80S

SSteel
4in/80S

SSteel
4in/80S

SSteel
2in/ 808

SSteel
2in/80S

LENGTH
ft

25

5.5

8.1

294

06

0.5

0.5

10/27/97 12:34 pm

FLUID
Temp / Pres

30% solids
90°F/0psig

30% solids
90°F/Qpsig

30% solids
S0°F/0psig

30% solids
90°F/0psig

30% solids
90°F/0psig

30% solids
90°F/0psig

30% solids
90°F/0psig

30% solids
90°F/0psig

30% solids
90 °F/OQpsig

30% solids

90°F/Opsig

30% solids
90°F/0psig

30% solids
90 °F /0 psig
30% solids
90°F/0psig
30% solids
90°F/0psig
30% solids
90.°F/Q psig
30% solids
90 °F /0 psig
30% solids
90 °F /0 psig

30% solids
90°F /0 psig

HNF-2478, Rev. 0
Calculation W320-27-048

C-49 % ¢-Bf

VALVES
Total-K

0.6725
1.797
1.206

3.058
3.058
10.87
1.094
2.92

0.05435

1.565

0.6594
2158

2.158

pg 2



Company: Fluor Daniel Northwest

Project: W-320

by: K Hayase
Created: 10/15/97 10:22 am
Design file:

Pipe Specs: 2

PIPELINE SPEC
AY1 07
AY2 07
AY3 ' o7
BN1 08
BN2 08
BN3 08
BN4 08
Buried 07
C1 07
c2 07
Cc3 07
C4 07
C5 07

P{PE-FLO ver 5.01

10/27/97 12:34 pm

System: SL-30

MATERIALS REPORT

Pumps/Comps: 2

PIPE MATERIALS LIST

MATERIAL
Size / Sch

SSteel
4in/40S

SSteel
3in/408

SSteel
4in/ 408

SSteel
4in/80S

SSteel
2in/80S
SStee!
4in/80S
SSteel
2in/80S
SSteel
4in/ 408
SSteel
3in/40S
SSteel
3in/40S

SSteel
4in/ 408

SSteel
3in/40S

SSteel
4in/40S

LENGTH
ft

25

55

05

34

VALVES & FITTINGS

1-Elbow Long - r/d 1.5 @ 90°
1-Elbow Short-rid 1 @ 90°
1-Reducer Contraction 4 X 3

1-Elbow Long - r/d 1.5 @ 90°
1-Fixed K 1.5
1-Reducer Enlargement 4 X 3

1-Elbow Long - r/d 1.5 @ 90°
3-Elbow Short - r/d 1 @ 90°

1-Tee Flow Thru Branch
1-Reducer Contraction 4 X 2

1-Exit Sharp-Edged

1-Tee Flow Thru Branch
1-Reducer Contraction 4 X 2

1-Exit Sharp-Edged

21-Pipe Bend r/d 10 @ 90°
2-Pipe Bend r/d 10 @ 45°

3-Elbow Short - r/d 1 @ 90°
1-Reducer Enlargement 4 X 3

6-Elbow Short-r/d 1 @ 90°

3-Elbow Long - r/d 1.5 @ 90°
1-Elbow Long - r/d 1.5 @ 45°
1-Reducer Contraction 4 X 3

1-Reducer Enlargément 4X3

4-Elbow Long - r/d 1.5 @ 90°
2-Elbow Short - r/d 1 @ 90°

HNF-2478, Rev. 0
Calculation W320-27-048

C’Arq c’g e 5({

rev: 10/22/97 9:53 am

pg1



PIPE MATERIALS LIST 10/27/97 12:34 pm = o
C - 5 [0} o’c C- 2~

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

D1 08 SSteel 8.1
4in/ 808

D2 08 SSteel 29.4
4in/80S

D3 08 SSteel 0.6 2-Tee Flow Thru Run
4in/ 808

TN1 08 SSteel 0.5 1-Tee Flow Thru Branch
2in/808 1-Exit Sharp-Edged

TN2 08 SSteel 05 1-Tee Flow Thru Branch

’ 2in/80S : 1-Exit Sharp-Edged

HNF-2478, Rev. 0
PIPE-FLO ver 5.01 ' Calculation W320-27-048 pg2



PIPE MATERIAL

SSteel

SStee!

SPECIFICATION

07 SL-30%-Sch40S

08 SL-30%-Sch80S

PIPE-FLO ver 5.01

MATERIAL
SSteel

Size: 3in

Size: 4in

SSteel

Size: 2in

Size: 4 in

PIPE SUMMARY 10/27/97 12:34 me
SCHEDULE SIZE LENGTH
408 3in 11.5 ft
4in 17765 ft
80S 2in 1.34 ft
4in 39.1 ft
VALVE & FITTING SUMMARY
SCHEDULE  VALVES & FITTINGS
40S
1-Elbow Long - r/d 1.5 @ 90°
1-Fixed K 1.5
3-Reducer Enlargement 4 X 3
3-Elbow Short - r/d 1 @ 90°
9-Elbow Long - r/d 1.5 @ 90°
12-Elbow Short -1/d 1 @ 90°
2-Reducer Contraction 4 X 3
21-Pipe Bend r/d 10 @ 90°
2-Pipe Bend r/d 10 @ 45°
1-Elbow Long - r/d 1.5 @ 45°
80S

4-Exit Sharp-Edged
2-Tee Flow Thru Branch
2-Tee Flow Thru Branch

2-Reducer Contraction 4 X 2
2-Tee Flow Thru Run

HNF-2478, Rev. 0
Calculation W320-27-048

—SJO'(;C'—\S;

pg3



Company: Fluor Daniel Northwest
Project: W-320
by: K Hayase

PIPING MATERIAL: SSteel
Schedule: 40S
abs roughness: 0.0018 in

PIPE SIZE: 4 in
dia: 4.026 in

LENGTH: 1718 ft
ELEVATION in: 642.26 ft

10/27/97 12:34 pm .
System: SL-30 C- 571 . £ - 5
rev: 10/22/97 9:53 am
PIPELINE REPORT
Buried rev: 10/22/97 8:58 am
SPECIFICATION: SL-30%-Sch40S
SIZING Criteria: 8 fi/sec

LIMITS Velocity: 0 to 20 ft/sec
Pressure: -14.4 to 400 psi g
FLUID 30% solids at tmp: 90 °F
pres: 0 psig
den: 74.84 Ib/ft?

out: 676.05 ft vsc: 93.45 cpois

PIPELINE RESISTANCE CURVE

Flow ffp Vel dP psi i Re

gpm ft/sec  psi 120 { s

350 0427 8.828 1616 :

0 0000 © 17.56 e40— 0 —{10°

66.08 .0960 1.667 28.81 el i i

132.2 .0480 3.333 4055

1982 0320 5 5277 e | 10°

2643 0467 6667  107.1 - i 2

330.4 .0435 8333 1482 :

396.5 0411 10 195.8 320 :

4525 0392 1167 2496 210 !

528.6 .0377 1333 3096 I

594.7 0364 15 3758 16 {

660.8 0354 1667 4474 . !

726.9 0345 1833 525 [ | ; | | | I | |

792.9 0337 20 608.2 80 160 240 320 400 480 560 640 720 gpm
VALVES and FITTINGS

VALVE /FITTING K-VALUE VALVE / FITTING K-VALUE

Pipe Bend r/d 10 90° 21@0.489 Pipe Bendr/d 10  45° 2@0.3027

FFT:0.0163

PIPE-FLO ver 5.01

TOTAL K: 10.87

Avg Percent of Total Loss: 5 %

HNF-2478, Rev. 0
Calculation W320-27-048
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Company: Fluor Daniel Northwest ) 10/27/97 12:35 pm

Project: W-320 Lineup: SL-30
by: K Hayase rev: 10/27/97 12:34 pm
System: SL-30 Deviation: 0.000485 %

rev: 10/22/97 9:53 am

after: § iterations

Volumetric flow rates require constant fluid properties in all pipelines. Fluid properties in the first specification

were used in this calculation.

LINEUP SUMMARIES

PIPELINE FLOW " PRESSURE SET

gpm SOURCE psig
BN2 >>>  102.9 o Bot Noz1 0
BN4 >>>  102.9 Bot Noz2 0
ci » <<< 350 Tank 241-C-106 0
TN1 >>> 7212 Top Noz1 o]
TN2 . >>> 7212 Top Noz2 o]

Flows IN: 350 gpm
Flows OUT: 350 gpm

NET FLOWS: 0 gpm

HNF-2478, Rev. 0
PIPE-FLO ver 5.01 Calculation W320-27-048

LEVEL

=4

o 0O O O o

C-54 K C-C

pg 1
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&



NODE

Bot

Bot Noz1

Bot Noz2
Bot1

Bot2

BP Discharge
BP Suction
Distributor

IP Discharge
Micro In
Micro Out
Nozzle 8
Nozzle U-11
Siphon
Tank 241-C-106
Top

Top Noz1
Top Noz2
Transition

PIPE-FLO ver 5.01

LINEUP NODES

ELEVATION
ft
635.49
635.49
635.49
635.48
63549
639.42
639.11
673.59
608.5
674.77
674.77
64226
676.05
665.49
608
636.14
636.14
636.14
609

DEMAND PRESSURE

gpm psig

1.272

0 (source)
0 (source)
1.062
1.062
171.9
43.31
-14.51 ***
66.37
6.577
-13.97
168.1
6.534
-11.43

0 (source)
1.134

0 (source)
0 (source)
63.49

HNF-2478, Rev. 0

Calculation W320-27-048

10/27/97 12:35 pm

637.9
635.5
635.5
637.5
637.5
970.5
7225
645.7
736.3
687.4
647.9
965.9
688.6
644.1
608

638.3
636.1
636.1
731.2

C-55 X (-Ef
H GRADE
ft

pg 2



LINEUP PIPELINES 10/27/97 12:35 pm = f
C’Sg o'? RPN

PIPELINE FROM TO FLOW VEL dP HL
gpm ft/sec psig ft
AY1 Nozzle U-11 - Micro In 350 8.828 (0.043) 1.197
AY2 Micro In Micro Out 350 15.2 20.55 39.55
—- Micro-30% -—- dP: 16.62 HL: 30.07
AY3 Micro Out Distributor 350 8.828 0.544 2227
BN1 Bot Bot1 102.9 2.873 0.210 0.403
BN2 Bot1 Bot Nozt 102.9 11.19 1.062 2.045
BN3 Bot Bot2 102.9 2.873 0.210 0.403
BN4 Bot2 Bot Noz2 102.9 11.19 1.062 2.045
Buried Nozzle 9 Nozzle U-11 350 8.828 161.6 277.3
c1 Tank 241-C-106 IP Discharge 350 152 (66.37) (128.3)
—— Immersible Pmp ----- dP: (66.91) HL: (128.8)
c2 IP Discharge Transition 350 16.2 2.872 5.028
c3 Transition BP Suction 350 8.828 20.19 8.758
C4 - BP Suction ~ BP Discharge 350 15.2 1.124 1.854
- FCP@350 -—--- dP: (129.8) HL: (249.8)
Cc5 BP Discharge Nozzle 9 350 8.828 3.816 4.506
D1 Distributor Siphon 350 9.775 (3.385) " 1583
D2 Siphon Top 350 9.775 (12.26) 5.744
D3 Top Bot 205.8 5.746 (0.137) 0.386
TN1 Top Top Noz1 7212 7.842 1.134 2.184
TN2 Top Top Noz2 72142 7.842 1.134 2.184

HNF-2478, Rev. 0

PIPE-FLO ver 5.01 Calculation W320-27-048 pg3



§ FLUOR DANIEL Calo. No W320-27-048

NORTHWEST INC. Revision: 0
DESIGN ANALYSIS Page No.: -Oof D-72
Client: Numatec ) WO/Job No.: E09141/W-320
Subject: Slurry/Supernate Hydraulic Analysis Date: By: Kelly Hayase,
Checked: 2/ <~ /95 By Kr.. L4
Location: 241-C/241-AY Revised: By:
APPENDIX D

Pipe-Flo Results (for system curves) SN-00 Page D-1

Pipe-Flo Results (for system curves) SN-05 Page D-25

Pipe-Flo Results (for system curves) SN-10 Page D-49

HNF-2478, Rev. 0,

FDNW CALCULATION SHEET

HYDRO.WFD



0 'A%y '8LYZ-ANH

Nozzle U-2 : 65.33

AY7:220

AYB : 220

BP Discharge : §7.71

Buried : 220

FCP@220 : {41.55)

Nozzle 6 : 44. AY5 : 220

BP Suction : 40.05

0@o0

AY4 : 220

$1:16.77 $2:15.77

L ]
Siphon1 : O Siphont 45.14 Siphon2 : 0

@ Pivot:50.94
Transition : 56.7

k220 A¥2:2515

1P Discharge : 58.15

o
Immersible Pmp : (135) ;
Noz Trans : 47.82 -
@ oz ) .
o@eo AY1:261.5 TK 241-AY-102: 0 (\3
~
N
Nozzle : 0
10/27/97 12:47 pm

Company: Fluor Daniel Northwest
Project: W-320
by: KHayase
Comments: Calculation W320-27-048

Linelist: SN-00

Lineup: SN-00
flow rate: gpm
pressure: psig

Version: PIPE-FLO ver 5.01 level & grade: it




0:48Y ‘8L¥2-INH

Nozzle 6 ¢

49,

1230

@ Pivot: 55.81

C2: 230

0@o

Nozzle : 0

@ Noz Trans : 52.27

Nozzle U-2 : 62.65

AY7 :230

A6 :

AYS ¢

230

BP Discharge : 64.96

FCP@230 : {59.4)

230

@ BP Suction : 39.59

®
Siphon2 : 0

o@o AY4 : 230 o@o
$1:15.7 $2:15.7
[
Siphon1 : 0 Siphont 44,75
AY3:261.4

AY2:261.4

Immersible Pmp : {134.4)

1:261.4

@ Transition : 56.36

® P Discharge : 57.89

TK 241-AY-102: 0

-0

)

7L -0 5

Company:
Project:

by:
Comments:

Version:

Fluor Daniel Northwest
W-320

K Hayase

Calculation W320-27-048

PIPE-FLO ver 5.01

10/27/97 12:47 pm
Linelist: SN-00
Lineup: SN-00

flow rate: gpm
pressure: psig
level & grade: ft
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0 'A9Y ‘8.¥2-INH

Nozzle 6

171

1270

p Pivot: 77.44

2 : 270

0@0

@ Noz Trans : 72.04

Nozzle : 0

AY7:270

Nozzle U-2 : 94.5

BP Discharge : 97.04

FCP@270:1(138.2)

5:270

@ BP Suction : 37.64

Siphont : 0

0@o AY4 : 270 o@o
$1:15.4 $2:15.4
. 4
Siphont 43.09 Siphon2 : 0
AY3: 300.8
@ Transition : 54.95
AY2:300.8
® IP Discharge : 56.83
0@0

Immersible Pmp : {132}

AY1:300.8

TK 241-AY-102: 0

70-039-G

Company:
Project:

by:
Comments:

Version:

Fluor Daniel Northwest
W-320

K Hayase

Calculation W320-27-048

PIPE-FLO ver 5.01

10/27/97
Linelist:
Lineup:
flow rate:
pressure:

12:48 pm
SN-00
SN-00
gpm

psig

level & grade: it
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0 'A9Y ‘'8LY2-INH

Nozzle U-2 : 141.3

AY7 : 320

AY6 : 320

BP Discharge : 144
Buried : 320

FCP@320 : (253.2)
Nozzle 6 : 103, AYS5 : 320

L
@ BP Suction : 34.94

c1:320 o@o AY4 : 320 0@o

$2:14.99
Siphon1 : O Siphon|: 40.8 Siphon2 : 0
@ Pivot: 109.3 AY3: 350

@ Transition : 53.03

2320 AY2 : 350

"y IP Discharge : 55.42

Immersible Pmp : (128.8}
@ Noz Trans : 101.2

0@0

AY1:350

TK 241-AY-102: 0

Nozzle : 0

<L£-G ¥\

Company: Fluor Daniel Northwest
Project: W-320
by: K Hayase
Comments: Calculation W320-27-048

10/27/97 12:49 pm
Linelist: SN-00
Lineup: SN-00
flow rate: gpm
pressure: psig

Version: PIPE-FLO ver 5.01 fevel & grade: ft




0 "A%Y 'SLVZ':!NH

Buried : 330

Nozzte 6: 110,

@ Fivot: 116.4

2 : 330

@ Noz Trans : 107.6

0@0

Nozzle : O

AY7 1330

Nozzle U-2 : 151.6

AY6 : 330

AY5 : 330

@ BP Suction : 34.37

BP Discharge : 154.3

FCP@330 : {278.5)

o@o AY4 : 330 0@o
1 $1:14.9 $2:14.9
® ®
Siphon1 : 0 - Siphont 40.32 Siphon2 : 0
AY3:359.8
@ Transition : 52.63
AY2 :359.8
® 1P Discharge : 565.13
0@0

Immersible Pmp : (128.2)

AY1:359.8

TK 241-AY-102: 0

-4 y° U-0

~Jd

Company:
Project:

by:
Comments:

Version:

Fluor Daniel Northwest
W-320

K Hayase

Calculation W320-27-048

PIPE-FLO ver 5.01

10/27/97 12:50 pm
Linelist: SN-00
Lineup: SN-00
flow rate: gpm
pressure: psig
level & grade: ft




0 °A9Y ‘8/pZ-ANK

Nozzle 6 : 118,

Pivot : 123.6

€2 : 340

0@0

Nozzle : 0

@ NozTrans : 114.2

AY7 : 340

Nozzle U-2 : 162.1

AY[6 : 340

BP Discharge : 165

AYS : 340

@ BP Suction : 33.78

FCP@340 : {304.4}

0@o AY4 : 340 0@o
$1:14.81
[
Siphon1 : 0 Siphon}t 39.83 Siphon2 : 0
AY3 : 369.6
@ Transition : 52.22
AY2 : 369.6
® 1P Discharge : 54.83
()
[
Immersible Pmp : (127.5) o@o o)
o
A
&
1:369.6 TK 241-AY-102 : 0 \
-~

Company:
Project:

by:
Comments:

Version:

Fluor Daniel Northwest
W-320

K Hayase

Calculation W320-27-048

PIPE-FLO ver 5.01

10/27/97 12:50 pm
Linelist: SN-00
Lineup: SN-00
flow rate: gpm
pressure: psig
level & grade: ft
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Nozzle U-2 : 195.7

AY7 : 370

AY6 : 370

BP Discharge : 198.7

Buried : 370

/[\ FCP@370 : (386.6)
Nozzle 6 : 141 AY5 : 370

@ BP Suction: 31.95

el 370 AY4 : 370 0®@o
T ® $1:14.52 $2:14.52 °
'Izn Siphon1 : 0 Siphon|: 38.3 Siphon2 : 0
g
* @ Pivot: 146.6 AY3 : 399
P .
1] "
< @ Transition : 50.95
o
c2: 370 A2 : 399
@ P Discharge : 53.91 (@)
1
=
Immersible Pmp : {(125.4) o
@ Noz Trans : 135.3 4D
(]
il
0@o AY1: 399 TK 241-AY-102: 0 \t\‘
Nozzle : O
Company: Fluor Daniel Northwest 10/27/97 12:50 pm
Project: W-320 Linelist: SN-00 -
by: KHayase Lineup: SN-00
Comments: Calculation W320-27-048 flow rate: gpm

pressure: psig
Version: PIPE-FLO ver 5.01 level & grade: ft
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0 "A9Y ‘'821Z-dANH

0@0

Nozzle : 0

Nozzle 6 : 158,

@ Pivot: 163.1

CP : 390

@ Noz Trans : 150.3

Nozzle U-2 : 219.6

AY7 : 390

AV6: 390

8P Discharge : 222.6

/[\ FCP@390: (445.1)

AYS : 390
@ BP Suction : 30.68
o@o AY4 : 390 o@o
S1:14.32 52:14.32 °
Siphon1 : 0 Siphon} 37.24 Siphon2 ; 0
AY3:418.6
@ Transition : 50.07
AY2:418.6

@ P Discharge : 53.29 -]

Immersible Pmp : (124) o@o ?

A

(@)

AY1:418.6 TK 241-AY-102: 0 \‘5

N

Company: Fluor Daniel Northwest 10/27/97 12:51 pm
Project: W.320 Linelist: SN-00
by: KHayase Lineup: SN-00
Comments: Calculation W320-27-048 flow rate: gpm
pressure: psig
Version: PIPE-FLO ver 5.01

level & grade: ft
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0 'A%y '82pZ-4NH

Nozzle U-2 : 61.39
AY7: 220

A6 : 220

BP Discharge : 63.92
Buried : 220

FCP@220 : (47.76)

Nozzle 6 : 474 6 :220

@ BP Suction : 42.37

o®@o AY4: 220 o@o
C€1:220
S1:15.76 $2:15.76
[ @
Siphent : 0 Siphon|: 47.8 Siphon2 : 0
@ Pivot:54.13 AY3:251.5
@ Transition : 60.08
b ;220 A¥2:261.5

@ P Discharge : 61.63

o@o

Immersible Pmp : (135)
@ Noz Trans : 50.78

00 AY1:251.5 TK 241-AY-102: 0

Nozzle : 0
Company: Fiuor Daniel Northwest- ' 10/27/97 1:01 pm
Project: W-320 Linelist: SN-05
by: K Hayase Lineup: SN-05
Comments: Calculation W320-27-048 flow rate: gpm

pressure: psig
Version: PIPE-FLO ver 5.01 level & grade: 1t
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§ 'A9Y '8L¥E-INH

Nozzle 6
L

cp

®

0o@o0

1240

@ Pivot: 64.7

1240

Noz Trans : 60.43

Nozzle : O

AY7 : 240

Nozzle U-2 : 77.41

AY)6 : 240

BP Discharge : 80.01

FCP®240 : (85.08}

AYS : 240

@ BP Suction: 41.38

AY4 : 240 o@o

$1:15.62 $2:15.62
@ ®
Siphon1 : 0 Siphon} 46.95 Siphon2 : 0
AY3:271.2
@ Transition : 59.36
AY2:271.2
@ 'P Discharge : 61.09

Immersible Pmp : (133.8)

AY1:271.2

0@0

TK 241-AY-102: 0

2[-0 y LT-G

Company:
Project:

by:
Comments:

Version:

Fluor Daniel Northwest
W-320

K Hayase

Calculation W320-27-048

PIPE-FLO ver 5.01

10/27/97 1:01 pm
Linelist: SN-05
Lineup: SN-05

flow rate: gpm
pressure: psig
fevel & grade: ft
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0 "A9Y ‘8Ly2-dNH

Nozzle U-2 : 103.9
AY7:270

AY6 : 270

BP Discharge : 106.6
Buried : 270 ’

/r FCP@270 : {146.7)
Nozzle 6 : 75.7: AYXS5 : 270

@ BP Suction: 39.79

0@0 A
c1:270

41270 o@o
$1:15.39 $2:15.39
[ @
Siphont : 0 Siphon|: 45.6 Siphon2 : O
® Pivot : 82.27 AY3:300.8

@ Transition : 58.23

@270 AY2 :300.8

@ [P Discharge : 60.24

Immersible Pmp : (132}
@ NozTrans : 76.48 °

0@0

AY1:300.8

TK 241-AY-102: 0

Nozzle : 0

7L -0 ¥y 0%-(

Company: Fluor Daniel Northwest
Project: W-320
by: K Hayase
Comments: Calculation W320-27-048

10/27/97 1:02 pm
Linelist: SN-05
Lineup: SN-05
flow rate: gpm
pressure: psig

Version: PIPE-FLO ver 5.01 level & grade: ft
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0 °ASY ‘BLYZ-3NH

Nozzle U-2 : 123.2

AY7:290

AY6 : 290

8P Discharge : 126

FCP@290 : {191.4)
Nozzle 6 : 88,

p AYX5 : 290
@ BP Suction : 38.67
oA 250 0@o AY4 : 290 0®@o

$1:15.23 $2:15.23

® @
Siphont : O Siphon} 44.65 Siphon2 : 0

1. Pivot: 95.13 AY3:320.5

@ Transition : 57.43

cb - 290 AY2:320.5

o 1P Discharge : 59.65

Immersible Pmp : (130.8)
@ Noz Trans : 88.22

0@0

AY1:320.5

TK 241-AY-102: 0

Nozzle : 0

2L-Gye1e-Q

Company: Fluor Daniel Northwest 10/27/97 1:02 pm
Project: W-320 . Linelist: SN-05
by: KHayase Lineup: SN-05
Comments: Calculation W320-27-048 flow rate: gpm
pressure: psig

Version: PIPE-FLO ver 5.01 level & grade: ft




0 A% ‘9. pz-aniy

o@o

Nozzle 6 : 95,7.
[

300

@ Pivot: 1019

2 : 300

p Noz Trans : 94.4

Nozzle : 0

AY7 : 300

A

Nozzle U-2 : 133.3

6 : 300

BP Discharge : 136.2

FCP@300 : (214.9)

5 : 300

@ BP Suction : 38.09

L
Siphon1 : 0

0@o AY4 : 300 0@o
$1:15.15 $2:15.15
@
Siphon't 44.16 Siphon2 : 0
AY3:330.3

Immersible Pmp : {130.1)

@ Transition : 57.02

2:330.3

@ P Discharge : 59.35

AY1:330.3

TK 241-AY-102: 0

Company:
Project:

by:
Comments:

Version:

Fluor Daniel Northwest
W-320

K Hayase

Calculation W320-27-048

PIPE-FLO ver 5.01

10/27/97 1:02 pm
Linelist: SN-05
Lineup: SN-05
flow rate: gpm
pressure: psig
level & grade: ft




0 oY '8LYZ-ANH

Nozzle U-2: 143.8
AY7:310

AY6 : 310

BP Discharge : 146.7

FCP@310: (239.2)
Nozzle?ﬂoz AV : 310
@ BP Suction: 37.5
ol a0 o@o AY4 : 310 0@o
$1:15.06 $2:15.06
Siphen1 : 0 Siphon} 43.67 Siphon2 : 0
@ Pivot: 108.9 AY$:340.1
@ Transition : 56.61

c2: 310 AY2 : 340.1

@ P Discharge : 59.04 =)

S

g immersible Pmp ¢ (129.5) 0@o g

@ NozTrans : 100.8 o/\\

[}

t
o@o AY1:340.1 . TK 241-AY-102: 0 -
Nozzle : O
Company: Fluor Daniel Northwest 10/27/97 1:02 pm
Project: W-320 Linelist: SN-05
by: KHayase Lineup: SN-05
Comments: Calculation W320-27-048 flowrate: gpm
i pressure: psig
Version: PIPE-FLO ver 5.01 level & grade: ft




0°A%4 ‘814z 4Ny

Buried : 320

Nozzle 6 : 110,
4

@ Pivet: 116.1

2 320

@ NozTrans : 107.4

AY7:320

Nozzle U-2 : 154.6

AY6 : 320

BP Discharge : 157.5

FCP@320 : (264.2)

5:320

p BP Suction : 36,3

o@o AY4 : 320 0@o
$1:14.97 $2:14.97
[
Siphon1 : 0 Siphon} 43.16 Siphon2 : 0
AYZ:349.9

@ Transition : 56,19

AY2:349.9

. ) IP Discharge : 58,73

Immersible Pmp : (128.8)

AY1:349.9

zL-Q y° a¢-Q

o@o TK 241-AY-102: 0
Nozzle : O
Company: Fluor Daniel Northwest 10/27/97 1:11 pm
Project: W-320 Linelist: SN-05
by: K Hayase Lineup: SN-05
Comments: Calculation W320-27-048 flow rate: gpm
pressure: psig

Version:

PIPE-FLO ver 5.01

level & grade: fi
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0 'A3Y '8L¥Z-dNH

Nozzle U-2: 177.2
AY7: 340

AY6 : 340

BP Discharge : 180.2
Buried : 340

FCP@340 : (316.3)

Nozzle 6 : 125 AYS : 340
4
@ BP Suction : 35.66
o@o AY4: 340 o®o
Ct1:340
81:14.79 $2:14.79
[ 4 9
Siphon1t : O Siphon} 42.12 Siphon2 : 0
& Pivot: 131.3 AV : 369.6
@ Transition : 55.32
2 : 340 AY2:369.6
@ !P Discharge : 58.11

Immersible Pmp : {127.5)
@ NozTrans : 121.2

0@0

21 -C 3°1¢-(0

AY1:369.6 TK 241-AY-102: 0
_Noule 10
Company: Fiuor Daniel Northwest 10/27/97 1:12 pm

Project: W-320 Linelist: SN-05
by: KHayase Lineup: SN-05

Comments: Calculation W320-27-048 flow rate: gpm

pressure:  psig
Version: PIPE-FLO ver 5.01 level & grade: ft




0 A9y ‘8/¥2-dANH

Nozzle U-2 : 188.9

AY7 : 350

AY6 : 350

BP Discharge : 192
Buried : 350

FCP@350 : (343.6)

Nozzle 6 : 133 S - 350

@ BP Suction : 35.02

o@o AY4 : 350 0@o
C1:350
$1:14.7 S$2:14.7
L 4 ®
Siphon1 : 0 Siphont 41.59 Siphon2 : 0
AY3:379.4

@ Fivot:139.2

@ Transition : 54.88

RTT350 AY2 :379.4
r'Y IP Discharge : 57.79 )
0
Immersible Pmp : {126.8) 0
® Noz Trans : 128.6 o
S
O
0@o a AY1:379.4 TK 241-AY-102 : 0 \
B}
P
Nozzle : 0
Company: Fluor Daniel Northwest 10/27/97 1:12pm
Project: W-320 Linelist: SN-05
by: KHayase Lineup: SN-05
Comments: Calculation W320-27-048 flow rate: gpm

b pressure: psig
Version: PIPE-FLO ver 5.01 . | level & grade: ft




0°A%Y ‘'8/¥Z-4NH

Nozzle 6 : 14

@ Pivot: 147.3

CcR: 360

@ Noz Trans : 135.9

0@0

Nozzle : O

Nozale U-2 : 201

AY7 : 360

AY6 : 360

BP Discharge : 204.1

FCP@360 : (371.5)

AYS : 360

BP Suction : 34.36

0@0

0@0 AY4: 360

S$1:14.6 $2:14.6
Siphon}t 41.04

L 4 ®
Siphon1 : 0 Siphon2 : 0

Transition : 54.42

AY2:389.2

1P Discharge : 57.46

Immersible Pmp : {(126.1)

2L -0 3 L,g-(0

AY1T:389.2 TK 241-AY-102: 0
Company: Fluor Daniel Northwest 10/27/97 1:12pm
Project: W-320 Linelist: SN-05
by: KHayase Lineup: SN-05
Comments: Calculation W320-27-048 flow rate: gpm
pressure: psig
Version: PIPE-FLO ver 5.01 level & grade: ft




0 "A9Y 'BLYZ-ANH:

Nozzle 6 : 150,

@ Pivot: 155.7

R : 370

Nozzle U-2:213.4

AY7:370

AYi6 : 370

BP Discharge : 216.6

FCP@370 : {400.2)

AYS : 370

BP Suction : 33.7

0@0

AY4: 370 ' oe@o

$2:14.5

L4 @
Siphon1 : 0 Siphon'} 40.49 Siphon2 : 0
AY3: 399

Transition : 63.97

1P Discharge : 57.14

(@]
\
o
Immersible Pmp : {125.4) C
@ Noz Trans : 143.6 e
o
o
o@o Y1:399 TK 241-AY-102: 0 \
~
l\)
Nozzle : 0
Company: Fluor Daniel Northwest 10/27/197 1:12pm
Project: W-320 Linelist: SN-05
by: KHayase Lineup: SN-05
Comments: Calculation W320-27-048 flow rate: gpm
pressure: psig
Version: PIPE-FLO ver 5.01 level & grade: ft




"0 °AeY ‘8L¥Z-INH

Nozzle 6 :

159

: 380

@ Pivot:164.3

€2 :380

0@0

Nozzle : O

@ NozTrans: 151.4

AY7

" Nozale U2 : 226.2

1 380

AY6 : 380

AYS5 : 380

BP Discharge : 228.4

FCP@380 : (429.6)

@ 5P Suction : 33.03'

Siphon1 : 0

. ]
Siphon2 : O

0@0 AY4:380 0@0
S1:14.4 $2:14.4
Siphont 39.93
AY3:408.8

Immersible Pmp : (124.7)

@ Transition : 63.5

A¥2:408.8

AY1:408.8

® iP Discharge : 56.81

TK 241-AY-102: 0

2L -0 y° \e-Q

Company:
.Project:
by:
Comments:

Version:

Fluor Daniel Northwest
W-320

K Hayase

Calcutation W320-27-048

PIPE-FLO ver 5.01

10/27/97 1:13 pm
Linelist: SN-05
Lineup: SN-05
flow ratez: gpm
pressure: psig
level & grade: ft




0 °A%Y ‘8L¥2-4NH

Nozzle U-2 : 239.2

AY7 : 390

AY|6 : 390

BP Discharge : 242.5

Buried : 390

/I\ FCP@390 : (459.8)

Nozzle 6 : 168, AY5 : 390

1. 8P Suction : 32,34

0@o AY4 : 390 o@o
C1:390
S$1:14.3 §2:14.3
L 4 @
Siphon1 : 0 Siphent 39.36 Siphon2 : 0
AY3:418.6

@ Pivot:173.1
@ Transition : 53.03

o : 390 AY¥2:418.6

@ P Discharge : 56.47

Immersible Prap : (124)
@ NozTrans : 159.5

0@0

AY1:418.6 TK 241:AY-102 : O

Y-Q

-
{
-

/-0 ¥

Nozzle : O
Company: Fiuor Daniel Northwest
Project: W-320 Linelist:
by: KHayase Lineup:
Comments: Calculation W320-27-048 flow rate:
pressure:

10/27/97 1:13pm

SN-05
SN-05
gpm
psig

Version: PIPE-FLO ver 5.01 level & grade: ft




0 ‘Ao '9LbZ-3NH

Nozzle U-2 : 252.6

AY7 : 400

A6 : 400

8P Discharge : 255.9
Buried :

FCP@400 : {490.6}
Nozzle 6 : 177,

5 : 400

@ BP Suction : 31.64

0@o . AV4 : 400 0@o
c1: 400
1:14.19 §2:14.19
Ad v
Siphon1 : 0 Siphon'} 38.78 Siphon2 : 0
@ Pivot: 182.2 AV} :428.4

@ Transition : 52.56

CR : 400 AX2:428.4

@ IP Discharge : 56.13

S%
s
Immersible Pmp : (123.3) oeo o
@ Noz Trans : 167.8 Q
A
<O
o@o AY1:428.4 TK 241-AY-102 : 0 \
-~
N
Nozzle : 0
Company: Fluor Daniel Northwest 10/27/97 1:13pm
Project: W-320 Linelist: SN-05
by: KHayase Lineup: SN-05
Comments: Calculation W320-27-048 flow rate: gpm
pressure: psig
Version: PIPE-FLO ver 5.01 level & grade: ft




0 "AsY ‘8L¥C-dNH

Nozzle 6 : 186,

@ Pivot:191.5

cp:410

@ NozTrans : 176.3

0@0

Nozzle : O

AY7 : 410

0@o

$1:14.08

Nozzle U-2 : 266.3

AY[6:410

BP Discharge : 269.7

FCP@410: (522.3)

AY5:410

B8P Suction : 30.93

AY4: 410 0@o

S2:14.08

L 4
Siphon1 : 0 Siphon|:

Immersible Pmp : {122.6)

AY:

®
38.2 Siphon2 : 0

:438.2

Transition : 52.07

AY2:438.2

IP Discharge : 65.79

2L -G e yi-()

AY1:438.2 TK 241-AY-102: 0
Company: Fluor Daniel Northwest 10/27/97 1:13 pm
Project: W-320 Linelist: SN-05
by: KHayase Lineup: SN-05
Comments: Calculation W320-27-048 flow rate: gpm
pressure: psig
Version: PIPE-FLO ver 5.01

level & grade: ft
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0 "A9Y '8L¥2-dNH

Nozzle 6 : 206,

@ Pivot: 210.7

€2 : 430

0@0

@ NozTrans: 193.9

Nozzle : 0

Nozzle U-2 : 294.7

AY7:430

AY6 : 430
BP Discharge : 298.2

FCP@430 : {587.7)

AXS : 430

BP Suction : 29.48

AY4 : 430 0®o

$2:13.86
®
: 37 Siphon2 : 0

@

Siphon1 : 0 Sipho

AY3:4567.7

Transition : 51.08

AY2:457.7

iP Discharge : 55.1

immersible Pmp : {121.1)

7/ -G 52 9u-(

AY1:467.7 TK 241-AY-102 : 0
Company: Fluor Daniel Northwest 10/27/97 1:13 pm
Project: W-320 Linelist: SN-05
by: KHayase Lineup: SN-05
Comments: ~ Calculation W320-27-048 flow rate: gpm
pressure: psig
Version: PIPE-FLO ver 5.01

level & grade: ft




0 "A9Y ‘8LFZ-3INH

Nozzle 6 : 216,

0@0

Nozzle : O

@ Pivot:220.7

2 : 440

@ Noz Trans : 203

AY7 : 440

o@o

Nozzle U-2 : 309.4

AY6 : 440

BP Discharge : 313

AY5 : 440

FCP@440: (621.6)

BP Suction : 28.73

AY4 : 440 0@o
$1:13.75 52:13.75 Iy
Siphorﬂ :0 Siphon} 36.38 Siphon2 : 0
AY3:467.5
Transition : 50.58
AY2 :467.5
IP Discharge : 54.75

(-

t
immersible Pmp : (120.4) o@o -
-3

Q
Ay

Y¥1:467.5 TK 241-AY-102 : 0 C\’

=

Company: Fluor Daniel Northwest 10/27/97 1:13pm
Project: W-320 Linelist: SN-05
. by: KHayase Lineup: SN-05
Comments: Calculation W320-27-048 flow rate: gpm
pressure: psig
Version: PIPE-FLO ver 5.01 {evel & grade: ft




0 "A9Y ‘8.¥2-4NH

Nozzle 6 : 227,

0@o

Nozzle : O

1450

@ Fivot

CR : 450

$230.9

@ NozTrans : 212.3

AY7 : 450

A

[

0@o0 A

1:13.63

Nozzle U-2 : 324.4

AY6 : 450

BP Discharge : 328

/I\ FCP@450 : (656.1}

5 : 450

p BP Suction : 27.98

4 : 450 0@o

$2:13.63

L4
Siphon1 : O Siphon
AY:

[

@
35.76 Siphon2 ; 0
1 477.3

p Transition : 50.07

2:477.3

> 1P Discharge : 54.39

(]
Immersible Pmp : {119.6) o@o ,_‘>
' o0
(=2
- anl
¥1:477.3 TK 241-AY-102: 0 o
\
~
\\\
Company: Fluor Daniel Northwest 10/27/97 1:14 pm
Project: W-320 Linelist: SN-05
; by: KHayase Lineup: SN-05
Comments: Calculation W320-27-048 flow rate: gpm
pressure: psig
Version: PIPE-FLO ver 5.01 level & grade: ft




0 'A9Y 8£¥Z-INH

Nozzle 6 : 49,

1220

Pivot: 57.38

2 :220

. @ NozTrans : 63.78

0@0

Nozzle : O

Nozzle U-.

AY7 1220

AY[6 : 220

AYS : 220

2 : 68.09

BP Discharge : 70.78

FCP@220 : {54.68)

@ BP Suction : 44.67

o@o AY4 : 220 0@o
$1:15.74 $2:15.74
[
Siphon1 : 0 Siphon} 50.44

AY3:251.5

AY2:261.5

Immersible Pmp : {135)

AY1: 251

®
Siphon2: 0

@ Transition : 63.46

® IP Discharge : 65.11

-5 TK 241-AY-102 : 0

L -G reby-Q

Company:
Project:

by:
Comments:

Version:

Fluor Daniel Northwest

W-320
K Hayase

Calculation W320-27-048

PIPE-FLO ver 5.01

10/27/97 1:19 pm
Linelist: SN-10
Lineup: SN-10
flow rate: gpm
pressure: psig
level & grade: ft




0 "A9Y ‘@L¥Z-dNH

0@0

Nozzle : 0

Nozzle 6 : 65

@ Pivot: 62.85

2 : 230

@ Noz Trans : 58.77

AY7: 230

Nozzle U-2 : 76.61

AY6 : 230

AYS5 : 230

BP Suction : 44.1

AY4 : 230

$2:15.67

BP Discharge : 79.33

FCP@230 : {73.45)

5

0®0

Siphon1 : 0 Siphon| 49.99

Immersible Pmp : (134.4)

Transition : 63.08

AY2:261.3

Y1:261.3

IP Discharge : 64.82

®
Siphon2 : 0

TK 241-AY-102: 0

7L -0 30 05-Q

Company:
Project:

by:
Comments:

Version:

Fluor Daniel Northwest
W-320

K Hayase

Calculation W320-27-048

PIPE-FLO ver 5.01

10/27/97 1:20 pm
Linelist: SN-10
Lineup: SN-10
flow rate: gpm
pressure: psig
level & grade: ft




0 "AeY ‘8L¥Z-dNH

Nozzle U-2 : 85.48

AY7 : 240

AY6 : 240

BP Discharge : 88.24

Buried : 240

FCP@240 : (92.98)

Nozzle 6 : 61.. AYXS : 240
p 8

BP Suction : 43.61

AY4 : 240 o@o

§2:15.6

L @
Siphon1 : 0 Siphon} 49.53 Siphon2 : 0

@ Pivot: 68.57

Transition : 62.7

R :240° AY2:271.2

IP Discharge : 64.53

Immersible Pmp : {(133.8)
@ Noz Trans : 63.99

0®0 AY1:271.2 TK 241-AY-102: 0

yeoig-0

<
A

L

Nozzle : O
Company: Fluor Daniel Northwest 10/27/97 1:20 pm
Project: W-320 Linelist: SN-10
by: KHayase Lineup: SN-10
Comments: Calculation W320-27-048 flow rate: gpm

pressure: psig
Version: PIPE-FLO ver 5.01 level & grade: ft
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Nozzle 6 : 67

@ Pivot:74.53

CR: 250

@ Noz Trans : 69.43

0@0

Nozzle : 0

Buried : 250

AY7 : 250

o@o

Nozzle U-2 : 94.71

AY|6 : 250

BP Discharge : 87.6
FCP@250:{113.3)
AX5 : 250

@ BP Suction : 43.06

AY4 : 250 0@o
S1:15.63 §2:15.53
[ ®
Siphon1 : O Siphon} 49.06 Siphon2 : 0
AY3:281.1

Immersible Pmp : (133.2)

AY1:281.1

@ Transition : 62.31

AY2:281.1

@ P Discharge : 64.24.

TK 241-AY-102: 0

7L -0 yo25-(

Company:
Project:

by:
Comments:

Version:

Fluor Daniel Northwest
W-320

K Hayase

Calculation W320-27-048

PIPE-FLO ver 5.01

10/27/87 1:20 pm
Linelist: SN-10
Lineup: SN-10
flow rate: gpm
pressure: psig
level & grade: ft




0 ‘A9 ‘BLb2-dNH

Nozzle 6 : 73.7

Buried : 260

1260

@ Pivot:80.73

R : 260

0@o

Nozzle : O

@ Noz Trans : 76.08

AY7 : 260

Nozzle U-2 : 104.3

AY6 : 260

AYXS : 260

@ BP Suction : 42.49

BP Discharge : 107,

FCP@260 : {134,

1

3)

L J
Siphon2 : 0

AY4 : 260 0@o
S1:15.45 $2:15.45
@
Siphont : 0 Siphon'} 48.59
AY3 : 290.9

Immersible Pmp : {132.6)

@ Transition: 61.9

AY2:290.9

AY1:290.9

® [P Discharge : 63.94

TK 241-AY-102: 0

2.-0 5 56-0

Company:
Project:

by:
Comments:

Version:

Fiuor Daniel Northwest
W-320

K Hayase

Calculation W320-27-048

PIPE-FLO ver 5.01

10/27/97 1:20 pm
Linelist: SN-10
Lineup: SN-10
flow rate: gpm
pressure: psig
level & grade: ft
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0 °AY ‘8L4Z-ANH

Nozzle 6 : 87,

R 280

0@0

Nozzle : 0

@ Fivot: 93.85

@ Noz Trans : 87.06

Noza2fe U-2: 124.5

AY7 :280

AY6 : 280

BP Discharge : 127.4

/!\ FCP@280: (178.7)

AYS5 : 280

@ BP Suction : 41.32

0®0 AY4 : 280

0@0

$1:15.29 $2:15.29
[ 4 . J
Siphon1 : 0 Siphon|: 47.6 Siphon2 : 0
AY3:310.6
@ Transition : 61.08
AY2:310.6
® 1P Discharge : 63.33
0@0

Immersible Pmp : {131.4)

AY1:310.6

TK 241-AY-102: 0

</, -0 3°65-G

Company:
Project:

by:
Comments:

Version:

Fluor Daniel Northwest
W-320

K Hayase

Calculation W320-27-048

PIPE-FLO ver 5.01

10/27/97 1:20 pm
Linelist: SN-10
Lineup: SN-10
flow rate: gpm
pressure: psig
tevel & grade: ft




0 "AeY ‘8L¥2-dNH

Nozzle 6 : 94.

C1:290

@ Pivot: 100.8

C2:290

@ NozTrans : 93.39

0@o

Nozzle : 0

AY7 : 280

Nozzle U-2 : 135.1

AYl6 : 290

0@o A

Siphon1 : 0 Siphon

AY:

4

4

5:290

4 :290

p—— =< 79
47.09

1 320.4

2:320.4

$2:15.21

BP Discharge : 138.1

FCP@290 : {202)

p BP Suction : 40.72

0@o

Siphon2 : 0

p Transition : 60.65

@ P Discharge : 63.01

Immersible Pmp : {130.8)

Y1:320.4

TK 241-AY-102: 0

-, -0 5 95-Q

Company:
Project:

by:
Commments:

Version:

Fluor Daniel Northwest
W-320

K Hayase

Calculation W320-27-048

PIPE-FLO ver 5.01

10/27/97 1:21 pm
Linelist: SN-10
Lineup: SN-10

flow rate: gpm
pressure: psig
level & grade: ft
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Nozzle 6 : 101

@ Pivor:107.9

Cz : 300

@ Noz Trans : 99.93

0@0

Nozzle : 0

Buried : 300

0®@0

Nozzle U-2 : 146.1

AY|6 : 300

BP Discharge : 143.1

FCP@300 : (226}

AYS : 300

@ BP Suction ; 40.1

AY4 : 300 0®0
52:15.13
Siphon1 : 0 Siphont 46.57 Siphon2 : O
AY3 :330.3
@ Transition : 60.22
AY2:330.3

F

IP Discharge : 62.7
® ischarge Ch
-3
Immersible Pmp : (130.1) o@o QAﬁ

__._____.. '
¥1:330.3 TK 241-AY-102 : 0 ~3
'\)
Company: Fluor Daniel Northwest 10/27/97 1:21 pm
Project: W-320 Linelist: SN-10
by: KHayase Lineup: SN-10
Comments: Calculation W320-27-048 flow rate: gpm
pressure: psig
Version: PIPE-FLO ver 5.01

level & grade: ft




0 A9y ‘8.¥2-ANH

0@o

Nozzle : 0

@ Fivot: 115.4

R : 310

@ NozTrans : 106.7

AY7:310

0@o0

$1:15.04

Nozzle U-2 : 167.4

AY6 : 310

BP Discharge : 160.5

FCP@310 : (250.8)

5:310

@ BP Suction : 39.47

AY4 : 310 0@o

$2:15.04

L4 L J
Siphon1: 0 Siphon} 46.04 Siphon2 : 0

AY3Z:340.1

@ Transition: 59.78

AY2 :340.1

<
@ 'P Discharge : 62.37 L‘S"
(e
Immersible Pmp : {129.5) 0@o Z’W
O
\
Y1:340.1 TK 241-AY-102 : 0 =
™
Company: Fluor Daniel Northwest 10/27/97 1:21 pm
Project: W-320 Linelist: SN-10
by: KHayase Lineup: SN-10
Comments: Calculation W320-27-048 flow rate: gpm
' pressure: psig
Version: PIPE-FLO ver 5.01

level & grade: ft




0 "A9Y ‘8.%2-4NH

Nozzle 6 : 116,

@ Fivot: 123

;320

@ NozTrans: 113.7

0@o

Nozzle : 0

AY7 : 320

1:14.95

Nozzle U-2 : 169.1

AY6 : 320
BP Discharge : 172.2

FCP@320 : (276.4)
AY5 : 320

BP Suction ; 38.82

AY4 : 320 0®0

$2:14.95

@
Siphont : O Siphon(: 45.5 Siphon2 : 0

Transition : $9.33

AY2:349.9

IP Discharge : 62.05 (?
(@)
-Q
Immersible Pmp : (128.8) \’\
Ay
(@]
A}
183009 TK 241-AY-102: 0 3
(\J
Company: Fluor Daniel Northwest 10/27/97 1:21 pm
Project: W-320 Linelist: SN-10
by: KHayase Lineup: SN-10
Comments: Calculation W320-27-048 flow raté: gpm
pressure: psig
Version: PIPE-FLO ver 5.01

level & grade: it




0 "A8Y ‘82¥2-dINH

Nozzle 6 : 124,

0@o0

Nozzle : O

: 330

@ Pivor:130.9

Cp : 330

@ Noz Trans : 120.9

AY7 :330

Nozzfe U-2 : 181.1

AY6 : 330

BP Discharge : 184.2

/l\ FCP@330 : (302.7}

A

5 :330

@ BP Suction: 38.17

AY4 : 330 0@®0
51:14.86 $2:14.86
®
Siphon1 : 0 Siphon'} 44.95 Siphon2 : 0
AY3 : 350.7

b

@ Transition : 58.88

2:359.7

@ [P Discharge : 61.72 —
A
N
Immersible Pmp : {128.2) e}
g
P
AY1:359.7 TK 241-AY-102 : 0 C‘)
~d
N
Company: Fluor Daniel Northwest 10/27/97 1:21 pm
Project: W-320 Linelist: SN-10
by: KHayase Lineup: SN-10
Comments: Calculation W320-27-048 flow rate: gpm
pressure: psig
Version: PIPE-FLO ver 5.01 level & grade: ft
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0 ‘A3 ‘8LFZ-dNH

0@0

Nozzle : 0

Nozzle 6 : 150,

-

@ Fivot: 156

C2: 360

@ NozTrans: 143.8

Nozzle U-2 :219.2

AY7 : 360

AY6 : 360

BP Discharge : 222.5

FCP@360 : (386.1)

AYS : 360
@ BP Suction: 36.12
0o@o AY4 : 360 o@o
$1:14.58 $2:14.58
L 4 ®
Siphon1 : 0 - Siphon} 43.24 Siphon2 : 0
AY3:389.2
@ Transition : 57.47
AY2:389.2
® IP Discharge : 60.7
0@0

Immersible Pmp : (126.1)

7L-0 ¥° ¢9-Q4

AY1:389.2 TK 241-AY-102: 0
Company: Fluor Daniel Northwest 10/27/97 1:22 pm
Project: W-320 Linelist: SN-10
by: KHayase Lineup: SN-10
Comments: Calculation W320-27-048 flow rate: gpm
pressure: psig
Version: PIPE-FLO ver 5.01

tevel & grade: ft
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0-A%Y ‘gLYT 4NH

Nozzle 6 : 168,

@ Pivot: 174

Cp : 380

@ Noz Trans : 160.2

0@0

Nozzle : 0

AY7 : 380

Nozzle U-2 : 246.4

AY6 : 380

BP Discharge : 249.8

FCP@380 : (445.5)

5:380

@ BP Suction : 34.69

o@o AY4 : 380 o@o
$1:14.38 $2:14.38
L g
Siphon1 : 0 Siphon't 42.06 Siphon2 : 0
AY3:408.8
@ Transition : 56.49

AY2:408.8
® IP Discharge : 60.01

Immersible Prmp : (124.7) o@o

AY1:408.8

TK 241-AY-102: 0

Company: Fluor Daniel Northwest 10/27/97 1:22 pm
Project: W-320 Linelist: SN-10
by: KHayase Lineup: SN-10
. Comments: Calculation W320-27-048 flow rate: gpm
pressure: psig
Version: PIPE-FLO ver 5.01 level & grade: ft




0 "A9Y ‘gL¥2-dNH

Nozzle U-2 : 260.5

AY7 : 390

AY6 : 390

BP Discharge : 264

Buried : 390

FCP@390: (476.3}

Nozzle 6 : 178,
L

5: 390

@ BP Suction : 33.95

AY4 : 390 o@o
ct: 380
51:14.27 $2:14.27
o ®
Siphon1 : 0 Siphon} 41.45 Siphon2 : 0
AY3:418.5

@ Fivot: 1833

@ Transition : 55.99

€2 : 390 AY2:418.5
@ [P Discharge : 69.65 ij‘
(O]
o
Immersible Pmp : {124} Yy
® Noz Trans : 168.8
O
o@o : AY1:418.5 TK 241-AY-102 : 0 ~
‘\\
Nozzle : 0
Company: Fluor Daniel Northwest 10/27/97 1:22 pm
Project: W-320 Linelist: SN-10
by: KHayase Lineup: SN-10
Comments: Calculation W320-27-048 flow rate: gpm
pressure: psig
Version: PIPE-FLO ver 5.01 level & grade: ft
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Nozz2le 6 : 229

@ Pivot: 233.7

0 °A%Y ‘8LYT-ANH

C2: 440

@ NozTrans: 214.7

o@o

Nozzle : 0

AY7 : 440

o@o0

$1

:13.71

Nozzle U-2 : 336.2

AY[6 : 440

8P Discharge : 340

AY5 : 440

@ BP Suction : 30.1

AY4 : 440

$2:13.71

FCP@440 : (641.4)

0@0

L 4
Siphont : 0

Immersible Pmp : (120.4}

Siphon} 38.28

AY3:467.4

@ Transition: 53.39

AX2:467.4

AY1:467.4

® IP Discharge : 57.83

@
Siphon2 : 0

TK 241-AY-102: 0

zL Gye |L-(

Company:
Project:
by:
Comments:

Version:

Fluor Daniel Northwest
W-320

K Hayase

Calculation W320-27-048

PIPE-FLO ver 5.01

10/27/97 1:23 pm
Linelist: SN-10
Linsup: SN-10
flow rate: gpm
pressure: psig
level & grade: ft
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Client: Numatec

g FLUOR DANIEL Cale. No.. W320-27-048
NORTHWEST INC. Revision: 0

DESIGN ANALYSIS Page No.: E-Oof £-107
WO/Job No.: E09141/W-320

Subject: Slurry/Supernate Hydraulic Analysis Date: By: Kelly Hayase

Checked: 3 /& 298 By: Kol

Location: 241-C/241-AY Revised: By:
APPENDIX E
Pipe-Flo Results (for system curves) SL-00 Page E-1
Pipe-Flo Results (for system curves) SL-10 Page E-25
Pipe-Flo Results (for system curves) SL-20 Page E-51
Pipe-Flo Results (for system curves) SL-30 Page E-79

FONW CALCULATION SHEET

HNF-2478, Rev. 0 - HYDRO.WPD




Nozzle 9 : 43.83

3
~4°°
P
K]
[=4

o@o

ank 241-C-106: 0

BP Discharge : 45.9

FCP@270 : (10.82)
4 : 270

@ BP Suction : 41.63

d3:270

@ Transition : 56.28

£2:270

® IP Discharge : 57.67

Immersible Pmp : {133.9)

Y1:270

2:270

AY3:270

Nozzle U-11 : -9.844

Micro in : -9.651

Micro-0% : 3.11

3 Micro Out: -14.76

Distributor : -14,72

pj : 270
® Siphon : -11.43
0@0 42 : 270 0@0
Ui 8 RRE) TN2 :52.33 =
[ ® o
Top Nozt : O Top : 0.488 Top Noz2 : 0 ®
N
— D3|: 166.3 200 \_‘“
BN2 : 82.67 - BN1 : 82.67 BN3 : 82.67 - BN4 : 82.67 Q:
® & ® -
Bot Noz1: 0 Bot1:0.657 Bot : 0.668 Bot2: 0.557 Bot Noz2 : 0
Company: Fiuor Daniel Northwest 10/27/97 1:46 pm
Project: W-320 Linelist: SL-00
by: KHayase Lineup: SL-00
Comments: Calculation W320-27-048 flow rate: gpm
pressure: psig
Version: PIPE-FL.O ver 5.01 level & grade: ft




3 :o9peib g [2A3}

fisd :ainssaxd

wdb  :aj1el mojy
00-7s :dnaury

0018  snBury
wd sy 26/22/0)

L0°'G IPA OT4-Idid  :uoIsiap

8¥0-/2-0ZEM UORNdOlED  IsjudIWIOD
oseheH ) :Aq
0Ze-M  3oafoad
JSaMUUoN [alueq ton)4  :Auedwiod

0:901-O- LT yue

0 zzoN 108 26570 Ziog 60£°0 ¢ 08 265°0 ¢ Liog 0 LzoN Jog
Py Py Py Py (£'£€1) : dwy a|qisiowu)
31581 NG hd 5198 eNg 3168 INg hd BL'58 7 ¢Ng
—
(o) o
= oL1 ied ¥'£8 : ab1eyasiq d|
L0@0 odo
AN
S ' 0 zzoN doy ge5°q s doy 0 LzoN dog o8eiz
P °
[ T8'YS 1 TNL 28VS INL
(SN £6766 ¢ Uopsues]
0®0 08z:zh 0®0
08Z:¢
<
€11~ : voydis @ >
i3
&
91’1yt uopong gg <
5
08z : {a . CERBC S
(9°61) : 082@d04 m

L9'pL- ¢ Jonamsiq

082 : gav

9'vL- 1IN0 0NN

08Z : TAV

ETE°E * %00

€076~ : uj o1y

08Z: LA

¥0€'6- ¢ LL-N d1z20N

L2 6% : abieyosig dg

B8O'LY : 6 31220N




E'?? o'g E/!O'/

1 :apeib @ as) 10°G 1A OT4-3dId  :uolisaap
6isd  :aunssoid B
wdb  :ajes moy 8¥0-LZ-0ZSAA UORRINOIED  :Sjuatuwion
00-18 :dnauyy osefe 3 :Aq 0
0018 IsiBun 02¢-M :103foag
wd Jyi) J6/22/04 1SaMUHON [alued tonj :Aueduton
03 901-0-112 ue
0 zzoN 1og £29°0 : g10g 2620308 £29°0: 1108 0 L20N 108
@ Py - & (£°2E 1) & dwy 3iqissaww
1087 vNa e L8 ENa LL778 7 NG e LL2872Ng
LA TAR ] m—..nm : aBieyosiq 4l
0d®o 0®0
0:gzondor ¥85°Q < doyt 0 120N do). ) 062 : 29
@®- @
62'L5 1 TNL 624G INL
090 06220 0d0 s
062 : €p o
£z'L1-: uoydig @ 3
~
89°0p : uonong gg @ 2
s
: Q
06z : ta 062 : ¥ W

ERop- B &) (59'82) : 0620404 ( -

29's : 9breyasiq ag
062 : ghv
SbyL-:ing ooy @

062 1 ZAV E£¥°0G : 6 32Z0N

£9S°E : %0-00N

T6P'8- 1 U 0IdIN

062 : 1A

9PL8- ¢ LI-N 9ZZON



69L°E * %00

LEG'L- 1 U UIOIN

FAR: 20

00€ ¢ LA

L1-n 212Z0N

Y :apeib g [9A9) 10°G 19A O714-3dId  :uoIsIBsp
6isd  :aunssaid
wdf  :ayer moyy 870-L2-0ZSM UCHEINORD  ISJUBWIIOYD i
00-1S :dnaur] aseAeH ) :Aq
0018 Istsun] 0ze-m  399loud
wd /4L 26//2/0L 1SaMULION [alueq Jon)d :Auedwod
07 901-0-L+Z ue
0 Z20N 108 990 : 2108 96L°0 108 7990 : 110G 0:120N109
e @ y' ‘ id
= 92°06 * YN b 92°06 | ENE 97°06 ¢ ING C 92°06  ¢N8 * {1zen i o siasiowmy
\
. S°08L |€ea 98'95 : abreyosiq 4|
o 0@0 0do
[e]
<&« 0t zzoN do). se9'd: doy 0: 120N doy, oog e
v [ ry
Wy $L°68 ¢ ZNL T
2'gg : uowsuest
0®o 008 : z8 0d0
. 008 g
=3
Z1 L1 voydis @ =
Q
~
61°0% : uonong da <3
: S
00¢: fa 00E T b Gy
9g'pL- : Jongmsig @ (86°LE) : 00EDAD3 E
v1°95 : 9bleyosiq dg
00 * gAY
8z'pL-:Ing ooy @
00€ : Z. 88'6S 6 91720N



y :opesb @ [oas| L0'G 19A ON4-adid  ueiSIoA
sisd  -eunssasd
wdb  :ajes mop 8¥0-22-0ZEM UoRINORD  SJUSWMIOD
0018 :dnaury osefe ) :Aq
00-18 :sipury 0zZe-M  asfoig
wd £p:]  16/22/0) 1SOMYUON felue( Jonj4 :Aueduson
0: 220N 308 20L°0 : Tyog zv8'0 1 308 2020 1308 0 t2oNYog
= €8'26° YN8 hd €826 ENg €826 ING ® €8'26: CNE *
Ny —
W 0@ £'s81 42a 0®0
e
o 0:ZzoN doL 889°(: doL 0: tzon dog
N b L1Z9 T INL *
f £1°29% INL
ey
090 ote:zh 0®0

L0°LL- ¢ uoydig @

YT b1 3 Jongusig ®

QLE : ERV

ZUpL- 100 ooy @

OLE i TAV

200°'% ¢ %0-010N |:

§9€°L- 1 Ul oo

0LE ¢ LA

9LG°L 7 LL-N QRZON

{r'LEL) 7 dwg sjqisiawuy

8696 : abreyosiq ) @

01£: 2]

78'tG : uonisues; @

oLe ep

89°6¢ : uopong 4g @

olg: v

(LS'L¥) : 018@dOA

££°6 : 9breyosig dg

03 901-0-14T yue

o®o

=Y

>

Q
~
3
2
<
Q

$¥°LG ¢ 6 a1zZON



Nozzle 9: 61.11

0 "A%Y “8LYT-INH

ank 241-C-106: 0

BP Discharge : 63.5

FCP@320 : {57.44)

4 ; 320

BP Suction : 38.17

Y1 : 320

AY2:320

AY3: 320

D} : 320

Nozzle U-11 : -6.965

Micro In : -6.776

Micro-0% : 4.241

@ Micro Out:-13.94

@ Distributor : -14.1

® Siphon : -10.89

3: 320
0@0 H2L1520 0@o0 ¥
Transition : 54.44 \
Y
WY BGA0 TN2:64.6 o
[ ®
2 : 320 Top Noz1 : 0 Top : p.742 Top Noz2 : 0 Q
Ay
o@o 0o __
1P Discharge : 56.29 EE)p e [§)
-J
BN2 : 95.4 - BN1 : 95.4 BN3 : 95.4 a BN4 : 95.4
Immersible Pmp : (130.8) L 4 @ @
Bot Noz1 : 0 Bot1 : 0.742 Bot : 0.890 Bot2 : 0,742 Bot Noz2 : 0
Company: Fluor Daniel Northwest 10/27/97 1:47 pm
Project: W-320 Linelist: SL-00
by: KHayase Lineup: SL-00
Comments: Calculation W320-27-048 flow rate: gpm

Version:

PIPE-FLO ver 5.01

pressure: psig
level & grade: ft




Nozzle 9 : 64.87

0 'A% ‘8LYT-INH

ank 241-C-106: 0

BP Discharge : 67.34

FCP@330 : (67.58)

4 : 330

BP Suction : 38.64

Transition : 64.05

IP Discharge : 56.01

Immersible Pmp : {130.1)

Nozzle U-11 : -6.338

YT : 330

Micro In: -6.17
Micro-0% : 4.486

AY2 : 330

@ Micro Out:-13.77

AY3:330

@ Distributor : -13.97

D] : 330

® Siphon : -10.77

0@0 02 : 330 0@0 1
Al
<A
i 8GIEH TN2 : 67.01 ®
® ®
Top Nozl : 0 Top : 0.799 Top Noz2 : 0 4D
AR
0@0 o@o ..
D3: 196 S
)
BN2 : 97.99 - 1:97.99 BN3 : 97.99 - BN4 : 97.99 °
Bot Nozi : 0 Bot1:0.782 Bot: 0.938 Bot2 : 0.782 Bot Noz2 : 0
Company: Fluor Daniel Northwest 10/27/97 1:47 pm
Project: W-320 Linelist: SL-00
by: KHayase Lineup: SL-00
Comments: Calculation W320-27-048 flow rate: gpm
pressure: psig
Version: PIPE-FLO ver 5.01 level & grade: ft
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Nozzle 9 : 128.3

%
Y
2
&3
~
2
=3

0@0

ank 241-C-106 : 0

BP Discharge : 132

FCP@470 : (237.5)

4: 470

@ BP Suction : 30.1

g3:470

@ Transition : 47.86

£2:470

'y 1P Discharge : 51.58

Immersible Pmp : {120.2)

AY2:470

AY3:470

D] :470

Nozzle U-11 : 4,297

Micro In : 4.072

Micro-0% : 8.566

@ Micro Out:-10.74

@ Distributor : -11.66

@ Siphon : -8.752

\’\V\
0@0 02:470 0@0 &
U0 8 £ TN2 :99.86 C
@ ® ]
Top Noz1 : O Top :§1.77 Top Noz2 : 0
Ayt
0@0 0@0
D3 270.3 =
\l‘
—
BN2 : 135.1 ° 1:135.1 BN3 : 135.1 - BN4 : 135.1
Bot Nozt : 0 Bot1:1.486 Bot:1.783 Bot2 : 1.486 Bot Noz2 : 0
Company: Fluor Daniel Northwest 10/27/97 1:50 pm
Project: W-320 Linelist: SL-00
by: KHayase Lineup: SL-00
Comments: Calculation W320-27-048 flow rate: gpm

Version:

PIPE-FLO ver 5.01

pressure: psig
fevel & grade: ft
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Nozzle 9 : 51

0 'A%y ‘$LYT-ANH

ank 241-C-106 : 0

BP Discharge : 53.26

FCP@250: {12.91)
4 : 250

BP Suction : 47.46

Transition : 63.76

IP Discharge : 65.15

Iromersible Pmp : {135.1)

Nozzle U-11 : -10.27

1:250

Micro in : -9.91
Micro-10% : 4.634

AY2:250

Micro Out : -16.63

AY3: 250

Distributor : -16.54

@ Siphon:-12.87

Ay 8
0@0 02 : 250 0@0 .
)
UL B TN : 47.3 W
- A d 0
Top Noz1 : 0 Top : 0.451 Top Noz2 : 0 N
™
o@eo 0@o '
D3| 155.4 —_
3
-
BN2:77.7 a 8N1:77.7 BN3:77.7 - BN4 :77.7
& ® ® L]
Bot Noz1 : 0 Bot1 : 0.554 Bot : 0.665 Bot2 : 0.554 Bot Noz2 : 0
Company: Fluor Daniel Northwest 10/27/97 1:51 pm
Project: W-320 Linelist: SL-10
by: K Hayase Lineup: SL-10
Comments: Calculation W320-27-048 flow rate: gpm

Version:

PIPE-FLO ver 5.01

pressure: psig
level & grade: ft
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Nozzle 9 : 63.12

BP Discharge : 65.59

FCP@280 : (41.75)
4 : 280

@ B8P Suction : 45.89

%
S
2
&2
g
53
(=

o@o

g3 : 280

@ Transition : 62.59

£2:280

Y IP Discharge : 64.27

Immersible Pmp : {(133.3}

ank 241-C-106: 0

1:280

Y2 : 280

AY3: 280

Nozzle U-11 : -8.275

Micro In : -7.981

Micro-10% : 5.512

Micro Out : -16.1

Distributor : -16.13

® Siphon : -12.51

o 02 : 280 0®0 Dk
@o @ o
ch
UsE3ED TN2 : 54.83 )
[ 2 ®
Top Nozi : 0 Top : D.605 Top Noz2 : 0 AN
AY
oee D34:170.3 2OC 3
BN2 : 85.17 - BN1:85.17 BN3 : 85.17 - BN4 :85.17
& L ® L g
Bot Nozl : 0 Bot1 : 0.666 Bot: 0.798 Bot2 : 0.666 Bot Noz2 : 0
Company: Fluor Danie! Northwest 10/27/97 1:52 pm
Project: W-320 Linelist: SL-10
by: K Hayase Lineup: SL-10
Comments: Calculation W320-27-048 flow rate: gpm
pressure: psig
Version: PIPE-FLO ver 5.01 level & grade: ft
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Nozzle U-11:-2.138

1:360

Micro In : -2.05

Micro-10% : 8.101

Nozzle 9 : 100.8 AY2 : 360

Micro Out: -14.41

AY[3: 360

BP Discharge : 104

Distributor : -14.82

% FCP@360 : (131.2)
': 4 : 360 8| semm
~X
&I @ BP Suction : 41.12
g
= @ Siphon:-11.38
<
' 43: 360
(ppt
02 : 360 D
o °@o 0@0 s
@ Transition : 69.1 &~
TN1:74.16 . @
Iy TN2 : 74.16 ° Sy
£2: 360 Top Noz1 : 0 Top :11.103 Top Noz2 : 0 o
7
0@0 o@o *
@ !P Discharge : 61.71 D3} 211.7 . =3
0@0
BN2 : 105.8 - BN1 : 105.8 BN3 : 105.8 - 8N4 : 105.8
Immersible Pmp : {(128.1) L 4 @ L L ]
Bot Noz1 : 0 Bot1 : 1.026 : Bot: 1.231 Bot2 : 1.026 Bot Noz2 : 0
ank 241-C-106: 0
Company: Fluor Daniel Northwest 10/27/97 1:53 pm
Project: W-320 Linelist: SL-10
by: K Hayase Lineup: SL-10
Comments: Calculation W320-27-048 flow rate: gpm
pressure: psig
Version: PIPE-FLO ver 5.01 . fevel & grade: ft
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Nozzle 9: 111.4

0 'A% ‘SLYT-ANH

ank 241-C-106: 0

BP Discharge : 114.8

FCP@380 : (156.4)

@ BP Suction : 39.8

d3:380

@ Transition : 58.15

2 : 380

@ P Discharge : 61.02

Immersible Pmp : (126.8)

Buried : 38

Nozzle U-11 : -0.421

1:380

Micro In : -0.393
Micro-10% : 8.8
AY2 : 380

@ Micro Out:-13.93

AY3:380

y Distributor : -14.45

D} :380

® Siphon : -11.05

Lt
0@0 521580 0@o Go
S
TN1:78.89 TNZ : 78.80 My
[ L )
Top Noz1 : 0 Top :[1.247 Top Noz2 : 0 WA
0@o o@o ©
D3| 222.2 —3
BN2: 111.1 - BNT: 111.1 BN3:111.1 - BN4: 111.1
Bot Noz1 : 0 Bot1 : 1,131 Bot : 1.356 Bot2: 1,131 8ot Noz2 : 0
Company: Fluor Daniel Northwest 10/27/97 1:53 pm
Project: W-320 Linelist: SL-10
by: K Hayase Lineup: SL-10
Comments: Calculation W320-27-048 flow rate: gpm

Version:

PIPE-FLO ver 5.01

pressure: psig
level & grade: ft




Y :9peib 3 |aAa) i - H
5sd  :ainsseird J§ N0l suosion
wdb ww—E mopy 8V0-L2-02€M UoBejnoe)  :sjustuog
0118 :dnaurqy aseAeH ) :Aq
ao 18 fstpury 0Ze-M “uom_.ohn
wdeg'L /6/42/01 ISemyIoN alueq Jon)4 S:m.ano
0 * ZZON 104 ‘iz AN 8
g 981l i ziog 1zt°L tl0g sgL'L: Log 0 120N 10g
8ELL: bNG d g€l ‘ ENg 8'ELL: ING * 8ELL NG ®
§'L22 ea
- 0®o
s 0t d s
L. NNMZ of zzet|:doy 0: LZoN doj
“y pei skl vZL8E INL ?
G
R 0®0 068 :20 0®0
NN

68°01- : uoydis ®

06g: {a

9Z'vL-: sonquasig @

06€ : €AV

89°¢1- 100 ooy @

06€ : TAY

8GL'6  %OL-030W

L9Y°0 : uf osouN

06E * LA

S9P°0 ¢ Li-n atzzoN

0:90L-0-1pZ djue

{1°9Z1) : dwd a|qisiaww; A‘\

£9°09 : abreyosig o) @

06¢€ : 2]

£9°LS : vomsues) @

06E - €D

Z1°6€ : wonong 4g @

06 : ¥

=
3
&
od
2
S
a@

67911 : 6 3RZON



Y :opesb @ ars) 10'G 9A O4-Adid  ‘UOISIBA
6isd  :aunssoxd
wdb :ajes mopy 8Y0-£2-02EM UOENOjD  ISIUBLILOD ‘
01-1s  :dnaurq oseAeH ) :Aq
0118 Asgaun 02e-M  13aafoay
wd $Gy  26/22/01 IS9MULION [alueq Jonjy :Auedwiod
07 801-0-1vZ Aue
0% 220N 109 LyT'L ¢ giog 88b°L 1109 b2l ¢ Liog 0: LzoN 108
PY ° —
9LL: vNg hd v'9LL I ENG ¥'9LLY INg d T ¢ AR AR
0®0
8'2¢z {€a 2£°09 * 9618Y281Q d)
0®0
0 :gzoN dog 66" - doy 0: LzoN do) 00% - &
i ® . d
& 8568 1 INL e [
ke
X £1°LG : uomisuel}
v 0®0 8 0do
BT Ad]
AN
00v: €
LL01- t voydis @ 2
-
Q
~
£'8€ ¢ uonong dg 5
oot : g S
00F : ¥ N
aopte :somamsg ® (£°Z81) : 0OY@dOA m
1'921 : 8Baeydsiq 48
007 : EAV
£vg1-1an0 ooy @ 00v : 52
00Y : ZAY §'TTL ¢ 6 3ZON

26°6 * %0L-00mN

€EE7L : U oJIN

00% ¢ LA

89€°1L ¢ LI-N BRRZON



Y :3pesb @ [oaa) 10°G A O7T4-3dId  :uoisiap
sisd :ainssaid
wdb  :ages mop 890-/2-0ZEM UolleioR)  isjueuwiwon
01-18 :dnaury aseheH ) :Aq
0l-18  sipuly 0Ze-M  :1oafoaq
wd $6:) 26/22/0) ISOIMULION jalueq Jonjy  :Aueduiog

98°¢L- : Jonquisig @

0:901-0-112 que
0 zzoNJog 862°L : giog £66°L <109 86Z°L : Lo 0 Lz0N 108
- 7Y Py Y (9'PZ1) ¢ dwg qisiaww
L'BLL: ¢N8 1’611  £Na L'BLL * ING hd 1'6LL 7 ZNg evel) h '
2'8gz feq 96°65 : abreyosig g1 ¢
odo
S 0% zzoN doy, 8Lp7 1 doy, 0 LzoN do), oLtz
© Py pat
== 26'58 1 ZNL on .
- 26°58 1 INL
R
A £9°95 : uopisuesy, @
odo0 oLy :zh odo '
oLy i gD .
501~ : uoudi @ ' . Z
9
€228 s vonons ag @ 4
. <+
: N
e Olp: ¥ E‘

Oly i e/Y

L1l tang ooy @

oLy : TA

€821 ¢ 6 91220N
£88°6 : %01-010N

2TT°T v oo

68272 1 11N sjz2oN



¥ :opeib g joAa) 10°G 19A O14-3did  :uoISIap
6isd  :aunssaid
wdb  :ajes mopy 890-12-0ZEM UOlBINOED  :SJUdWIWOY ’
0118 Wdnaurq oseheH )| :Aq
0118 ISIPuUry 0zZe-M  :393foad
wd $G:L  L6/L2/0L 1SaMULON [aleq Jonld  :Aueduiod
0:901-0-1b2 yue
0 z20N 108 £9€°1  giog Lz9'L 2309 £5€°1 2 1og 0: 120N 08
® ®- A HE
12l oNg v 121 ENg 121 1N ® CigiieNa ® TEADEE SRR
od0
s'eve fea 9'65 : sbieyosig ot @
Wy 0@0 00
o 0 zzoN do). 665"l : doy, 0 Lzon doy, ozv: el
\ Py °
- S2'88 ZNL g :
< 81 1IN
% 14 1
2 " 91°95 : uomisues @
[N !
0@0 ozv:zh 0®0
0zy i €D
(=3
9¢°01- : uoydig @ =
Q
24
10°£¢ : uopong 4g @ 3
. <t
ozv: la
oz ¥ W
S9'gl- ¢ sonquisig @ 012} : 0TP®dOd /_\
§'L81 * 9breyosia dg
0zy: ghy
6'Z1- 100 ooy @ 0zy : 59|
0¥ ZA L'vEL ¢ 6 opzzoN

9T°0L : %OL-0N

Ly s u oy

0z : LA

L3T’E ¢ 11N 3jz2Z0N



Y :opesb » joaa)
6isd  :aunssaud
wdb  :a3ex moyy

0118  :dnaupy
0L-18  Jsieury

LG PAQT4-IdId  uoIsIBp

8¥0-/2-0ZEM UCHEINOED  SIUBWIUWIOD
oseheq ) :Aq
0Z¢-M  39afoud

wd ygiL 26/22/01 JSOMULION [olueq Jonjy :Auedwon
01901-0-14Z Jue
0: 20N 08 Liv°L: ziog 669'L 1 10g Liy'L s Log 0 tzoN 108
— @& ® ° Py (Z'ez1) : dwg aigissawuy
W AR b vZL ENg A hd YYEL T ZNS
L
= 0®0
N 897 : £2°65 1 abiewosig g1 @
Wi 8852 4¢a !
0®0 0®0
W
© 0 gzoN doy, 29 () : doy 0:tzoNdop 013 2 e
<) L4 ®
< SSl0SKICL 85°06 1 INL
\,\l_\ v9°5S : uonsues; @
090 oev: 20 0®0 )
ocy:Ep
(=1
81°01- : voydis @ i
~
8Z'9€ : uopong gg @ o8
S
oev:1a 0Et : b @
(222 : 08v@dod E
vye1- tsonquisig @
6'EbL : 96ieyosiq dg
08p : EAY
£9°ZL- 2 np ooy @
08t : TAY 10bL ¢ 6 320N

£9°0L * %0100

6Y0°F : U 0OIN

OEP : LA

P8L'Y ¢ 1IN 8RZON



Y :opeib @ jana)
sisd  ainssaud
wdb  :ajes moy
01-1S  :dnaury
0118 Istjpuny
wd yg:)  16//2/01

10’6 48A OT4-3did  :uoisiapn

8Y0-L-0ZEM UOREINOIED  :SjUBIWIOD
aseAeH ) Aq
0Ze-M  :poaloayg
1SIMULION [Blueq Jonj4  :Aueduron

0 gzoN 10g 6411 < giog €441 1308 64471 Log 0 120N308
— @ S L g L 9
N 221 NE LZZL T ENg L'ZZL 7 INg v L'ZZL T NG
=7 .

N Z¥5z {ea
W\ odo 0d0
<
o 01 g2oN doyg £zL7|: doy 0 120N doj.
a4 [ L
z 6261 T4 6267 INL
N
W
00 oy zh od®o
66'6-  uoydig @
ovv: ta

ZTEL- 1 Joinquisig @

oy - €

Se°Z1-:Ing osopy @

Oy - CA]

COLL : %O0t-o1N

886'¢ : uj a0y

ovy L

LS1°G ¢ LN 8sjzzoN

- paung

0:901-0-LpyZ Hue

'ZZL) : dwd aqisiawwy

985 : obieyasig 41 @

o¥¥ : 2]

L1°6G : uonysuesy @

(22250

95 : uopong 4g @

[

HNF-2478, Rev. 0

{5'8€2) : 0¥ DDA

10§ : abieyosig gg

Ob¥ - 69

91 : 6 3zzON




3 :apesb 3 [ans LO'G 9A OTT4-dId  :uotsIap
5isd  :aunssoud
wdb  :a3es mojy 850-12-0ZCM LojenoeD  sjuswiwion
0118 :dnaur oseheHy :Aq
0118 Isyaury oze-m  fpoafoly
wd gt} 26/42/0L ISIMUUON (alueq Jonld  :Auedwiony
TYs'L < Ziog 6v8'L 1209 TYs'L : Liog 0: tzoNlog
8°6CL 1 YN ® 8621 : tNE 8621 ING . 8'6CL <N *
w0 ooa 9'652 1£Q -
(g
° 0 zzon doj vigtl:dog Q: LZoN do),
7 ® 2T°G6 1 CNL 'G6 : *
a4 TTG6 ¢ INL
juEY

0@0

66L°6- : uoudis @

oSt ¢

£1- : Joinquisiy @

0Sp : £

90°ZL- 10 oy @

0S¥ * TA]

oSy zg

4

YLl %0L-0o

YY6°G ¢ uj oIy

QY 1 LA

BY1'9 : L1 3z20N

0®0

{L°1T1) ¢ dug ajqissaww)

6v°89 : abreyosi 4 @

osv 1 ZJ

861G : uomsuzs) @

oSy - €D

6L°v : uonong gg @

0S¥ ¢ ¥

{2'€92) : 0Sv®d0d

961 : 86)e40s1q del

0:901-0-1pT Yue

00

=
>
Q
~
&
2
=+
Q

¥'CSL ¢ 6 2N



Y :opeib g jaas| LO'G POA O14-AdId  suoisIon
fisd  :aunssoud
wdf  :ajes mop 8¥0-/2-0ZEM UoneNojed  ispuamIoD
0118 dnsury oseAeH ) :Aq
0l-18  fsnaur 0Z€-M  :399foid
wd 661 26/42/01L IS3MULION jalueq Jon|  :Auedutog
0:901-0- 142 que
0 gzoN 08 909°1 * Zi0g 926°1 1308 909'L : Log 0+ 1ZoN10g
®- Y Py 'y {6°0Z 1) : dwd s|gisiowwy
— STEL : ING b S'ZEL : ENG SZEL T INg v §°C€L* INg
> o®o
§ 6992 7| 1188  3bieyosia a1
W 0@0 0®0
[ .
o 0 : zzoN do), €06°1]: doy. 0: 1zoN dog 09y : Z:
© Py
S ¥ :
et £6°£6: TNL a8 O
: $0'¥G : vopisuel|
e 090 09t : 20 0®0
09% : €] e
$09°6- : uoudis ® 2
«
£0'PE : uoONS dg x
: S
09v: la 09v : b m.
' (1°892) : 09v@dO4
8L°ZL- t sonquisig @ .
6'291 ¢ 9bieyosig 4g
0ov s ehy .
27 LL- 200 sy @ 09t : G|
099 1 ZA £'8S1 1 6 ORZON

BLLL * %OL-c1omN

L1679 - Uj oIy

8GL°L ¢ L I-N 3)zZON



Nozzle U-11: 8.184

Micro in : 7.906

Micro-10% : 12.19

Nozzle 9 : 165.1 AY2:470

@ Micro Out:-11.47

AY3:470

BP Discharge : 169.4

@ Distributor : -12.55
FCP@470 : (283.3)

BP Suction : 33.26

0 'A% ‘$LYT-AINH

® Siphon : -9.405
g3:470

00 02:470 0@0

Transition : 53.49 \_\T‘
(%0 8EB3S TNZ : 99.84 'i
[ 4 ®
2 : 470 Top Nozt : 0 Top : [1.993 Top Noz2: 0 fh
0@o
IP Discharge : 57.73 031:270.3 .
. BN2: 135.2 a BN1:136.2 BN3 : 135.2 a BN4 : 135.2
Immersible Pmp : {120.2) ® : ® ® @
Bot Noz1 : 0 Bot1 : 1.672 Bot : 2.005 Bot2 : 1.672 Bot Noz2 : 0
ank 241-C-106: 0
Company: Fluor Daniel Northwest 10/27/97 1:55 pm
Project: W-320 Linelist: SL-10
by: KHayase - ‘Lineup: SL-10
. Comments: Caiculation W320-27-048 flow rate: gpm
pressure: psig
Version: PIPE-FLO ver 5.01 - | level & grade: ft
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Nozzle 9: 178.3

ADY ‘SL¥C-ANH

O3

0@0

ank 241-C-106: 0

BP Discharge : 182.9

FCP@490 : (314.5)
4 : 490

@ BP Suction : 31.67

d3: 490

@ Trensition : 52.38

£2: 490

p P Discharge : 56.96

Immersible Pmp : (118.6)

Buried - /

Nozzle U-11 : 10.29

Y1:490

Micro in : 9.934

Micro-10% : 12.99

AY2: 490

A3 : 490

@ Micro Out: -10.86

@ Distributor : -12.08

@ Siphon : -8.995

° g2 : 490 0®0
0@ @ o~
\
TN : 104.4 . =P
P TN2 : 104.4 ° o
Top Noz1: 0 Top : R.181 Top Noz2 : 0 [~
AN
0@o
D3f: 281.1
BN2: 140.6 - BN1:140.6 BN3: 140.6 a BNd : 140.6 °
Bot Noz1: 0 Bot1:1.807 Bot: 2.167 Bot2 : 1,807 Bot Noz2: 0
Company: Fluor Daniel Northwest 10/27/97 1:55 pm
Project: W-320 Linelist: SL-10
by: K Hayase Lineup: SL-10
Comments: Calculation W320-27-048 flow rate: gpm
pressure: psig
Version: PIPE-FLO ver 5.01 level & grade: ft




p Nozzle U-11:11.37-

AY1: 500

@ Micro In: 10.97

H Micro-10% : 13.4

AY2 : 500

Nozzle 9 : 185.1

@ Micro Out : -10.55

AY3:500
BP Discharge : 189.8
@ Distributor : -11.84
FCP@500 : (330.5)
0
Z .
o #1500 Df : 500
N
] 8P Suction : 30.86
3 . BERY
&
g © Siphon : -8.784
<. 43 : 500
o

0@0 02 : 500

0@0

@ Transition: 51,81

TH
\
TNT : 106.7 L
TN2 : 106.7
w A4 O
£2:500 . Top Noz1: 0 . . Top : R.277 Top Noz2 : 0 o
)
o0@o0 000 vy
@ P Discharge : 56.57 D3[: 286.5 .
s S
BN2:143.3 BN1:143.3 BN3:143.3 BN4 :143.3
Immersible Pmp : {(117.8) [ ® ® ¢ !
Bot Noz1 : 0 Bot1: 1.877 Bot : 2.251 Bot2 : 1.877 Bot Noz2 : 0
ank 241-C-106: 0
Company: Fluor Daniel Northwest 10/27/97 1:56 pm

Project: W-320 Linelist: SL-10

by: K Hayase Lineup: SL-10
Comments: Calculation W320-27-048 v flow rate: gpm
° pressure: psig

Version: PIPE-FLO ver 5.01 level & grade: ft
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Nozzle 8 : 83.35

I
zZ
a
s
®
T
(]
53
o

0@o

ank 241-C-106 : 0

BP Discharge : 86.06

FCP@280 : (78.87)
4 : 280

@ BP Suction:47.12

d3:280

@ Transition : 64.73

£2:280

@ P Discharge : 66.54

Immersible Pmp : (133.3}

Buried :

Nozzle U-11 : -6.829

Y1:280

Micro In : -6.6548

Micro-20% : 6.751

AY2 : 280

Micro Out : -16.17

AY3:280

Distributor : -16.25

@ Siphon :-12.6

0®@o 02 : 280 0@0 ‘T\
n
TN1 : 54.84 TN2 : 54.84 N
Top Nozt : 0 Top : 0.637 Top Noz2: 0 O’ﬂ
0@0 0@0
D3| 170.3
BN2:85.16 - BN1:85.16 BN3 : 85.16 s BN4 : 85.16 °
Bot Noz1 : 0 Bot1 : 0.696 Bot : 0.834 Bot2 : 0.696 Bot Noz2 :
Company: Fluor Daniel Northwest 10/27/97 1:57 pm
Project: W-320 Linefist: SL-20
by: KHayase Lineup: SL-20
Comments: Calculation W320-27-048 flow rate: gpm
pressure: psig
Version: PIPE-FLO ver 5.01 ievel & grade: ft
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Nozzle 9 : 100.1

0 °A9Y ‘8.$Z-dINH

0@0

ank 241-C-106: 0

BP Discharge : 103.1

FCP@310: (116.6}
4 : 310

@ BP Suction : 45,29

gd3:310
@ Transition : 63.43
£2:310

@ P Discharge : 65.57

Immersible Pmp : {131.4)

Buried :

Nozzle U-11:-4.319

Y1:310

Micro In:-4.116

Micro-20% : 7.864

AY2: 310

Micro Out : -15.48

AY3: 310

3 Distributor : -15.7

Dft : 310

@ Siphon : 12.13

0@0 42:310 0@o e
w
U 8 (R TNZ 1 62.18 =
o 4 Qo
Top Noz1: 0 Top:0.817 Top Noz2 : O Yy
\'\“\
0@0 0®@0 .
D3| 185.6
BN2 : 92.82 - BN1 : 92.82 BN3 : 92.82 - BN4 : 92.82 Py
Bot Noz1: 0 Bot1: 0.826 Bot: 0.990 Bot2 : 0.826 Bot Noz2 : 0
Company: Fluor Daniel Northwest 10/27/97 1:58 pm
Project: W-320 Linelist: SL-20
by: K Hayase Lineup: SL-20
Comments: Calculation W320-27-048 flow rate: gpm
pressure: psig
Version: PIPE-FLO ver 5.01 level & grade: ft
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Nozzle 9 : 118.1

I
4
o
N
>
b
&
?
S
(=]

0@0

ank 241-C-106: 0

BP Discharge : 121.4

FCP@340: (157.1)

@ BP Suction : 43.34

d3:340

@ Transition : 62,04

£2:340

p IP Discharge : 64.67

Immersible Pmp : (129.5)

A2 : 340

AY3 : 340

Nozzle U-11 : -1.626

Y1:340

Micro In : -1.509

Micro-20% : 9.033

& Micro Qut : -14:72

5 Distributor : -16.1

Dil : 340
@ Siphon : -11.62
02 : 340
o@o 0@o -
TN1:69.39 TNZ : 69.39 6,\\\
[ 4 L ]
Top Nozl : 0 Top: 11.016 Top Noz2 : 0 R
)
0@0 0@0
D3): 201.2 q
=Y
Py BN2: 100.6 . BN1: 100.6 BN3 : 100.6 ° 8N4 : 100.6 ey
Bot Noz1 : 0 Bot1 : 0.970 Bot: 1.162 Bot2 : 0.970 Bot Noz2: 0
Company: Fluor Daniel Northwest 10/27/97 1:58 pm
Project: W-320 Linelist: SL-20
by: K Hayase Lineup: SL-20
Comments: Calculation W320-27-048 flow rate: gpm
pressure: psig
Version: PIPE-FLO ver 5.01 level & grade: ft
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ank 241-C-106: 0

Nozzle 9 : 151

BP Discharge : 154.8

FCP@390 : (231.1)
4 : 390

BP Suction : 39.83

Transition : 59.57

IP Discharge : 62.79

Immersible Pmp : (126,1)

Nozzle U-11 : 3.261

Y1 : 390

Micro In : 3.219

Micro-20% : 11.1

A2 : 390

@ Micro Out:-13.33

AY[3: 390

@ Uistributor : -14.01

pjt : 390

@ Siphon: -10.68

0@0 02 :390 o@o0 -
TN
TN1 : 81.22 e )
Top Nozt : O Top :{1.388 Top Noz2 : 0 Q
Ea)
oe0 D3|: 227.6 0O0
BN2:113.8 ° BN1:113.8 BN3: 113.8 ° BN4: 113.8 ° _3
Bot Noz1 : 0 Bot1: 1.239 Bot: 1.485 Bot2 : 1.239 Bot Noz2: O
Company: Fluor Danief Northwest 10/27/97 1:59 pm
Project: W-320 Linelist: SL-20
by: KHayase Lineup: SL-20
Comments: Calculation W320-27-048 flow rate: gpm
pressure: psig
Version: PIPE-FLO ver 5.01 level & grade: ft
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Nozzle U-11 : 5.353

1:410

Micro In : 5.241

Micro-20% : 11.96

Nozzle 9 : 165.1 AN2:410

C5 : 410 @ Micro OQut:-12.73

AY3:410

BP Discharge : 169.2

Xz
Z ® Distributor : -13.53
7 FCP@410 : (262.8)
b
3 4:410 ol : 410
P BP Suction : 38.33
@
<
o ® Siphon : -10.27
3:410
. ™
0@o g2:410 0@0 !
Transition : 58.53 o
O
0 8EAED TN2 : 85.89 N
@ et ey
2 : 410 Top Nozi : O Top : [1.681 Top Noz2 : O
ASNY
0@o 0o@o
1P Discharge : 62.05 D3 238.2 —
BN2 : 119.1 BN1:119.1 BN3: 119.1 BN4 : 119.
Immersible Pmp : {124.6) [ L 4 L 1921 @
Bot Noz1: 0 Bot1 : 1.357 Bot: 1.626 Bot2 : 1.357 Bot Noz2 : 0
ank 241-C-106: 0
Company: Fluor Daniel Northwest 10/27/97 1:59 pm
Project: W-320 Linelist: SL-20
by: KHayase Lineup: SL-20
Comments: Calculation W320-27-048 flow rate: gpm
pressure: psig
Version: PIPE-FLO ver 5.01 level & grade: ft




Y :apesb 2 jaaal 10°'G 19A OT7d-AdId  :UOISIdA
Sisd  asnssaid
wdf  :ajes mopy 8¥0-LZ-0ZEAA UolEN2(ED  ISJuatoD
0218 :dnaun oseAeq ) :Aq
0218 “Isipun] 0zZe-M :393foad
wd 6gL  L6//2/01 JSIMULION [aiueq Jonj4  :Auedwion
0 ZZoN0g 81¥'L ¢ glog JATRRC:] 81t71 ¢ Log 0 120N 308
™~ ¢ §1ZL: YN8 C 81zl ENg gLTL: INg o 8lzl:gNg *®
o
= Yo o€z iea PO
[A5Y
0: gzoNdoy Ge9°Y: doy 0: LzonN doy
e ®- Py
° CEESECL 22’88 INL
N
v 0®0 ozy iz 090
i

.

90°01- : voydig ®

L4 (e]

62°€1- 1 0INqUISIQ

ozy+

TY'TL- S IN0 ORI

[4 24

¥'TL ¢ %OT-0RIN

82°9 Ul GO

82¥'9 ¢ L1-N 3220N

®

EAV

0:901-0-1Z jue

(6°€T1) ¢ duid 2jqIssauiw)

0®o
£9°19 : 9610408Iq dI

66°£ : vonisues]

9G°LE F WORINS dg
0zZy - b

(2'642) 1 0Zv®d0d

§'9L1 * 0BleyYdsI] g

0Ty 8§

¥'2L1 ;6 8IRZON

-HNF-2478, Rev. 0



Y. :opeib g jars] 10'G 397 O71d-Idid  uOISIap
6isd  :aunssaid
wdb  :ayes moy 8%0-/2-0ZEM UOHEND|BD  ISJUBLLILIOD )
0Z-1s :dnaury osefeH Y :Aq
0218 “syaun 0zZe-M  s399foad
wd 00z 26/22/01 1S9MUMON [alueq Jonj4 :Auedwo)
. 0 90L-0-Lb2 due
0 zzoN 108 1801t Ziog SLL7L 08 . 18p°L: L0 0: 120 log
¢ ® * © (521 ¢ dwd alqissoww
AL hd Szl :ENE Tzl INg SvCl ¢ eND 4
DN 090
(e} i
- 6'8+2 :|€Q 62719 : 9Bieyosig di
\ o0®0 0®0
WA )
0 gzoNdoy ZgL Y doy 0: izoN doy [ols 4
[ P — ° .
° S5°06 : ZNL e —
- GP'LS : uomIsuel)
5 080 osvizn 0®0
wa
oy g
(=4
v86-: voydis @ 3
’ k2]
~
8L°9€ : uoRoNg da o
S
oev: (a gyt ¥ @
(3'562) 1 0£4®d0d m
$0'g L~ : Jonguisig @
1'v8L : 96eydsig dg
05y T EAV .
1'z1-:p ooy @
ogv ~J< $'6L1 1 6 9R20N

S8°ZL : %0T-0IN

9E¢°L Ul oIoIN :

OEP ¢ LA

€25°L ¢ LN 3RZON



3 :opeib (3] 10°G A OT14-AdId  “UOISISA
Gisd :ainssaid
wdf  :ajes moyy 8Y0-/2-0ZEM Uojenojed  ISJUIURUOY )
0z-1s  :dnauig aseheq )| :hq
| 0218 Jshsun oze-m :3aefoud
| wd 00:2  26//2Z/01 JSBMULION jolueq Jonfy :Auedwod
|
‘ 0:90L-0-1+Z Yue
0 Z20N J0g Svg'L 1 Zw0g 268°L s 308 §pg'L 7 1og 0 LzoN 108
@ & . .
ULz oNE e vzl eNg UZZLT NG o V221 ENE ® A AT

— )

S

N {8 4: T4 b 1609 : 2B1eyssiqg d|

v 0®0 0®0
w\
o 0: ZZZN doy. 1§°Lf: doy 0: LZ:N doy ovv:e
© CSICELACN L8261 INL
\Q 6796 * uonisueLy
. odo ovy:zh o®o
JETN

629'6- : uoydis @

oy

8LZ1-: sowngusig €

Oy : €

8711~ ng ooy €

Ovb i TAV

€€l ¢ %0Z-0N

£Ly'8 : uj oo

Oby i LA

9€9°8 : L1-N 312ZON

86°G€ - UONING 4g

ObY ¥

HNF-2478, Rev. 0

(8°TLE} : OYYDdOd

L4161 = 9Breyosig 4g

€481 1 6 920N




%

1 :opeib g jaas) 10°S 487 OT14-IdId  :uoISIdap
6isd  :aunssasd
wdb  :ajes mopy 8¥0-/2-0ZSM LONBINOJED  :SJUBWMIWOD
02-18 :dnaury asefeH) :hq
02-1S  ‘sipuly 0Z8-M  :yoafoad
wd 00:Z £6/22/01 1SSMULION jaiueq fonj4  :Auedwod
0 90L-0-L¥2 due
0:zz0N 108 119°L ¢ Ziog 1671 308 119°L: nog 0 170N 208
L L Y ® {£°121) ¢ dwg qis1awuy
86217 NG hd 8621 ENg 86C1 7 INg e T6C1 1 eNg
— 0d®0
S 652 2500 : 96:24081Q i
9652 {£Q !
T 0d0 0®0
AN 0: z20N doy. 106°Y| : doy. 0: 120N doy 08 : 2
° a .
. 8L'G6 1 eNL 038 I
o L uonisue)
o YE"9G © uonisuely,
— 0®0 . o®0
AN 08y : €|
<
10176~ : uoydig @ -
Q
~
L1°SE  uondng g 5
$
osv: i 05t t ¥ @
(0£€) : 05v@do4 E
25zl s soinquasig @
9'661 : 9B1eYosI g
08t £V
St'L1- 200 oony @ 0st : 69
oav T 61 * 6 9TzON

SL'EL ¢ %0T-0PIN

£0§°6 U 00N

89L°6 2 L1-(} 3j220N



.Y iopeib g PAs)
5isd  aunssaad
wdb  :ayes moyy
0215 :dnoury
0218 sipuiy

wd 00:2_16/42/0}

10°G J9A OT4-3dId  ruoIsIap

8¥0-LC-02EM Uoiejnoje)  :sjuduiwod
oseAeH ) :Kq
0zZe-M  :3o9foid
JSOMULION |alueq Jonj4 . :Auedwogy

0:zzoN 108 849'L : Ziog 110z 108 8L9°L ¢ Log 0 120N 08
. . . .
SZEL e SeELeng SZeL T ING ~ SZEL i gNg
=
[e) 9z ta
= o0@o0 odo
1
&3 0 : zzoN doy 661 dog 0: 120N dot
° S
o L6
5 CHCELICT 6Y°L6 ¢ LNL
N
A 0d®0 o9y : 20 0®0
R
W

yLi6- : uoydis @

09% : Ka

9z°zL- s Jonquistg @

09¥ : EAV

L1ttt ang ooy @

08¥ - CAV

LZ¥L 1 %OT-0ON

C9'01 ¢ U osvIy

09% : LA’

26°0L - Li-n 3)RZON

0:801-0-1yZ ue

(6702 1) : dwid 3jqisauiwy

0odo
£1°09 : 96:eyd510 di
TR 4
LL°GS : uomisuer
09p:g
<
>
Q&
o~
SE'YE * Uonong dg &
3
09y : ¥ 2
(9°L¥E) : 09v@dDd m
§'£0¢ : oBieyosiq dg
09t : 69|
8'20Z : 6 3|ZZON



Nozzle 9 : 210.8

0 'A%y “8LYT-INH

ank 241-C-106: 0

BP Discharge : 215.6

FCP@470 : {365.4)
4:470

BP Suction : 33.52

IP Discharge : 59.73

Immersible Pmp : (120.2)

AY2:470

AY3:470

Nozzle U-11 : 12.09

Micro In: 11.75

Micro-20% : 14.68

@ Micro Out: -10.77

@ Distributor : -11.99

@ Siphon : -8.941

¥y
0@0 02 : 470 0@0 ;\‘
[@x}
TN1:99.8 TN2: 998 ®
i e k!
Top Noz1: 0 Top : R.08Y Top Noz2: 0
Ayal
0@0 0@o \
D3}: 270.4 -
QO
® BN2 : 135.2 o BN1:135.2 BN3 : 135.2 ° BN4:135.2 ° s~
8ot Noz1 ;: 0 Bot1 : 1.746 Bot: 2.093 Bot2 : 1.746 Bot Noz2 : 0
Company: Fluor Daniel Northwest 10/27/97 2:00 pm
Project: W-320 Linelist: SL-20
by: K Hayase Lineup: SL-20
Comments: Calculation W320-27-048 flow rate: gpm
pressure: psig
Version: PIPE-FLO ver 5.01 level & grade: ft
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Nozzle U-11 : -6.118

Y1:230

Micro In : -5.735

Micro-30% : 9.304

Nozzle 9 : 82.31 AY2:230

5 Micro Out:-17.26

AY3 : 230
BP Discharge : 84.88
Distributor : -17.17
FCP@230 : (66.14) istributor
Dy : 230

@ Siphon:-13.37

0 'A% ‘SLYT-ANH

B
0@0 02 : 230 0@0 ~
Transition : 68.93 <
il 8cHlEs TN2: 4193 %
21230 Top Nozl: 0 Top: 0.399 Top Noz2 : 0 ™
1
0o@o0 0@0 —
IP Discharge : 70.35 D3|: 146.1 3
BN2 : 73.07 - BN1 : 73.07 BN3 : 73.07 - BN4 : 73.07
fmmersible Pmp : (136.2) @ A 4 L 4
Bot Noz1 : 0 Bot1 : 0.531 8ot : 0.638 Bot2 : 0.531 Bot No22 : 0
ank 241-C-106: 0
Company: Fluor Daniel Northwest 10/27/87 2:01 pm
Project: W-320 Linelist: SL-30
by: KHayase Lineup: SL-30
B ' Comments: Calculation W320-27-048 flow rate: gpm
pressure: psig
Version: PIPE-FLO ver 5.01 level & grade: ft




Nozzle 9 : 88.49

0 'A% ‘8LYT-ANH

ank 241-C-106: 0

FCP@240 : (79.38)

4 ; 240

8P Suction : 50.58

Transition : 68.53

IP Discharge : 70.05

Immersible Pmp : (136.6)}

Nozzle U-11: -5.177

Y1 :240

Micro In : -4.817
Micro-30% : 9.806

AY2:240

3 Micro Out: -17.03

AY3: 240

¢y Distributor : -16.99

® Siphon : -13.21

™
0@0 U21280 0@o s
o
TN1 : 44.52 . °
Iy TN2 : 44.52 Py -
Top Nozi : 0 Top : 0.448 " Top Noz2:0
[ya!
0@0 ) 0o '
D3: 151 >
. -3
BN2 : 75.48 - BN1 : 75.48 BN3 : 75.48 - 8N4 : 75.48
8ot Noz1: 0 Bot1 : 0.566 Bot : 0.680 Bot2 : 0.566 Bot Noz2 : 0
Company: Fluor Daniel Northwest 10/27/97 2:01 pm
Project: W-320 Linelist: SL-30
by: KHayase Lineup: SL-30
Comments: Calculation W320-27-048 flow rate: gpm
pressure: psig
Version: PIPE-FLO ver 5.01 level & grade: ft
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Nozzle U-11 : -3.232

Y1 : 260

Micro In : -2.921

Micro-30% : 10.82

Nozzle 9 : 101.4 AY2: 260
C5 : 260 5 Micro Qut : -16.55
AY3 : 260
BP Discharge : 104.2
istributor : -16.
% FCP@260 : (107) Distributor : -16.59
o 4 : 260 D] : 260
-
-1
Rl BP Suction : 49.4
g .
B ® Siphon : -12.88
<
3: 260
0@0 02 : 260 c@o0 o
Transition : 67.7 3
o]
TNT : 49.6
TN2 : 49.6
w A 4 k/\)
Top Noz1: 0 Top : 0.551 Top Noz2: 0 ]
2: 260 o
0@0
IP Discharge : 69.43 : 08 (RIE0S
BN2 : 80.4 - BN1 : 80.4 8N3 : 80.4 - BN4: 80.4
Immersible Pmp : {134.5) L 4 @ & @
Bot Noz1 : 0 Bot1 : 0,641 Bot: 0.770 Bo12 : 0.641 Bot Noz2 : 0
ank 241-C-106: 0
o Company: Fluor Daniel Northwest 10/27/97 2:02 pm
Project: W-320 Linelist: SL-30
by: KHayase Lineup: SL-30
Comments: Calculation W320-27-048 1 flow rate: gpm
pressure: psig
level & grade: ft

Version: PIPE-FLO ver 5.01
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Nozzle U-11 : -1,208

1:280

Micro In : -0.947

Micro-30% : 11.86

Nozzle 9: 115 : Anaemm
C5 : 280 3 Micro Out : -16.03
AY3 : 280
BP Discharge : 118.1
2 FCP@280 : (136.2) 3 Distributor : -16.18
'ﬁ 4 : 280 D : 280
~1
= @ BP Suction : 48.15
Il
[¢]
< ® Siphen : -12.53
(=1
d3: 280
0@0 02 : 280 0@0
® Transition : 66.83 . ¥
1
TN1:54.59 N2 : 54.50 o
[ A U1
£2:280 Top Noz1: 0 Top : D.662 Top Noz2: 0
rF2: ®
0@0 0@o
@ P Discharge : 68.78 D8 (A0S AN
. AY
0@0 =
BN2 : 85.41 - BN1 : 85.41 BN3 : 85.41 a BN4 : 85.41 S
Immersibte Pmp : {133.3) A d hd A A hd A
Bot Noz1 : 0 Bot1 : 0.721 Bot: 0.866 Bot2 : 0.721 Bot No22 : O
ank 241-C-106: 0
Company: Fluor Daniel Northwest 10/27/97 2:02 pm
Project: W-320 Linelist: SL-30
by: K Hayase Lineup: SL-30
Comments: Calculation W320-27-048 flow rate: gpm
pressure: psig
Version: PIPE-FLO ver 5.01 - : level & grade: ft




Nozzle U-11: -0,161

Y1 : 290

Micro In : 0.069
Micro-30% : 12.38

Nozzle'9 : 122.1 AY2:290

& Micro Qut:-16.76

AY3: 290

BP Discharge : 126.2

FCP@290: (151.3) ¢ Distributor : -15.96

°Lol-2 y° 934

.ﬁ 4 : 290 pi: 290
-~
& BP Suction : 47.5
g
§ @ Siphon :-12.35
<
3:290
0@0 5251250 0@o
Transition : 66.38
TN1:67.06 . TN2 : 57.06
[ 4 ®
2 : 200 Top Noz1: 0 Top:D.721 Top Noz2 : 0
0o@o0
1P Discharge : 68.45 ) 1280
o 4 BN2 :87.94 ~ BN1:87.94 BN3 : 87.94 —~ BN4 : 87.94
tmmersible Pmp : (132.7) &> \ 4 3 L 4 ®
Bot Noz1: 0 Bot1: 0.764 Bot:0.918 Bot2 : 0.764 Bot Noz2 :

10/27/97 2:02 pm
Linelist: SL-30

ank 241-C-106: 0
Company: Fiuor Daniel Northwest

Project: W-320
by: K Hayase Lineup: SL-30
Comments: Calculation W320-27-048 flow rate: gpm

pressure: psig
fevel & grade: ft

Version: PIPE-FLO ver 5.01
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Nozzle 9: 136.8

049y ‘$LYT-INH

0@o0

ank 241-C-106 : 0

C5: 310

BP Discharge : 140.1

A/ FCP@310: (182.7)
4:310

@ BP Suction : 46.16

qg3:310
@ Transition : 65.45
£2:310

® 1P Discharge : 67.78

Immersible Pmp : (131.4)

Nozzle U-11 : 1.987

Y1:310

Micro In : 2.158
Micro-30% : 13.45

2:310

iy Micro Out:-15.2

AY3: 310

Distributor : -15.51

@ Siphon:-11.97

0@0 02:310 0@0
Ui 8 G633 TN2 : 61.94
Top Nozl : O Top : D.845 Top Noz2 : O
e D3|: 186.1
BN2 : 93.06 a BN1 : 93.06 BN3 : 93.06 ° BN4 : 93.06 °
Bot Noz1 : O Bot1 : 0.854 Bot: 1.026 Bot2 : 0.854 Bot Noz2 :
Company: Fluor Daniel Northwest 10/27/97 2:03 pm
Project: W-320 Linelist: SL-30
by: KHayase Lineup: SL-30
Comments: Calculation W320-27-048 flow rate: gpm
pressure: psig
Version: PIPE-FLO ver 5.01 level & grade: ft

°LO[/3 ye 3%-4
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Nozzle U-11 : 12.63

Microin:12.5

Micro-30% : 18.42

Nozzle 9: 211.1 . AY2: 400

§ Micro Out: -12.28

AY3: 400

BP Discharge : 215.5

Distributor : -13.15
FCP@400 : (341.7) @ Distributor

% 4 : 400 D} : 400
-
-~
R BP Suction : 39.41
g
< @ Siphon : -9.976
[=
3 : 400 ™y
\
0@0 02 : 400 0G0 9
Transition : 60.85 ~
. o
TNT : 84.04 TNZ : 84.04 ey
[ : L)
Aaaws Top Noz1 : 0 Top :[1.528 Top Noz2 : 0 YY\
0@0 =)
IP Discharge : 64.49 D512
’ BN2:116 - BN1:116 BN3:116 - BN4: 116
Immersible Pmp : (125.4) @ 4 L @
BotNoz1: 0 Bot1 : 1.347 Bot: 1.612 Bot2: 1.347 Bot No22: 0
ank 241-C-106: 0 )
Company: Fluor Daniel Northwest 10/27/97 2:04 pm
Project: W-320 Linelist: SL-30
by: K Hayase Lineup: SL-30
Comments: Calculation W320-27-048 flow rate: gpm
pressure: psig
Version: PIPE-FLO ver 5.01 level & grade: ft




Nozzle 9 : 220.2

0 "A%Y ‘RLYT-ANH

ank 241-C-106: 0

BP Discharge : 224.8

FCP@410: {361.2)

4 : 410

BP Suction : 38.59

Transition : 60.3

IP Discharge : 64.11

Immersible Pmp ; (124.6)

Nozzle U-11: 13.91

Micro In : 13.73
Micro-30% : 18.99

AY2:410

@ Micro Out:-11.91

AY3:410

@ Distributor : -12.86

D} : 410

® Siphon : -9.731

ARM
0@0 02:410 0@0 _‘9
oQ
TN1 : 86.4 TN : 86.4 'o
Top Noz1: 0 Top:[1.613 Top Neoz2: 0 2
A a g
0@0 0@o0 |
D3} 237.2
BN2: 118.6 - BN1:118.6 BN3:118.6 a BN4 : 118.6
Bot Noz1 : 0 Bot1 : 1.408 Bot : 1.686 Bot2 : 1.408 Bot Noz2 : 0
Company: Fluor Daniel Northwest 10/27/97 2:04 pm
Project: W-320 Linelist: SL-30
by: KHayase Lineup: SL-30
Comments: Calculation W320-27-048 flow rate: gpm
pressure: psig
Version: PIPE-FLO ver 5.01 level & grade: ft
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Nozzle 9 : 268

0 'A% ‘$LYT-INH

ank 241-C-106: 0

BP Discharge : 273.3

FCP@460 : {463.5)
4 : 460

BP Suction : 34.28

Transition : 7.4

IP Discharge : 62.1

Immersible Pmp : {120.9}

Nozzle U-11 : 20,87

Y1 : 460

Micro In : 20.19

Micro-30% : 21.88

AY2 : 460

AY|3:460

D] : 460

@ Micro Out:-10

@ Distributor : -11.33

® Siphon : -8.431 m
Ay
S
0@0 d2 : 460 0@0 Gy
o
TNT:98.13 TNZ: 88.13 -
Top Noz1: 0 Top : 2.068 Top Noz2 : O YV\‘
<
0@ D3} 263.7 O@O_A
BN2:131.9 . BN1: 131.9 BN3:131.9 o EN4:131.9
Bot Noz1 : 0 Bot1 : 1.738 Bot: 2.08 Bot2 : 1.738 Bot Noz2 : 0
Company: Fluor Daniel Northwest 10/27/97 2:05 pm
Project: W-320 Linelist: SL-30
by: K Hayase Lineup: SL-30
Comments: Calculation W320-27-048 flow rate: gpm
pressure: psig
Version: PIPE-FLO ver 5.01 level & grade: ft




Nozzle 9 : 278

0 'A% ‘8LHC-ANH

ank 241-C-106: 0

BP Discharge : 283.5

FCP@470 : (484.9)

4: 470

BP Suction : 33.38

Transition : 66.8

IP Discharge : 61.68

Immersible Pmp : {120.2}

Nozzle U-11: 21.92

Y1:470

Micro In : 21.5

Micro-30% : 22.47

AY2:470

@ Micro Out: -9.627

AY3: 470

D} :470

@ Distributor : -11.04

® Siphon : -8,187
0@0 02:470 00
il BEklzes N2 : 99.72
L 9
Top Noz1: 0 Top:2.134 Top Noz2 : O
0@0
D3} 270.6
BN2:135.3 1:135.3 BN3:135.3 —~ 8N4 : 135.3
L L4 & S
Bot Noz1: 0 Bot1:1.829 . Bot:2.188 Bot2: 1.829

™y
-~
o

5~
°
A5
BN

\

8ot Noz2: 0

Company: Fluor Daniel Northwest
Project: W-320
by: KHayase
‘Comments: Calculation W320-27-048

Version: PIPE-FLO ver 5.01

-10/27/97 2:05 pm

Linelist: SL-30

Lineup: SL-30
flow rate: gpm
pressure: psig
level & grade: ft
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Nozzle U-11 : 26.26

1:500

Micro in : 26.69

Micro-30% : 24.25

Nozzle 9 : 309.1 AY2:500

@ Micro Out: -8.304

AY3: 500

BP Discharge : 315.1

Distribs :-9.968
FCP@500 : (551.5) @ Distributor

o 4 : 500 . i : 500
£
-1
° BP Suction : 30.58
Pl
<«
= @ Siphon : -7.269
pa .
3 : 500
02 : 500 0@0
Transition : §4.94
8 TECHS TNZ : 106.6
®
2 : 500 Top Noz1: 0 Top : 2.504 Top Noz2 : 0
0@0
P Discharge : 60.42 DS 12868
BN2 : 143.4 - BN1:143.4 BN3 : 143.4 - BN4; 143.4
Immersible Pmp : (117.8} @ @ A hd
Bot Noz1 : 0 Bot1:2.053 Bot : 2.457 Bot2 : 2.053 Bot Noz2: 0
ank 241-C-106: 0
Company: Fluor Daniel Northwest 10/27/97 2:06 pm
Project: W-320 Linelist: SL-30
by: K Hayase Lineup: SL-30
: Comments: Calculation W320-27-048 flow rate: gpm
pressure: psig
Version: PIPE-FLO ver 5.01 level & grade: ft
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DESIGN ANALYSIS PageNo: F-Oof F-12
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Subject: Slurry/Supernate Hydraulic Analysis Date: By: Kelly Hayase
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Coaloletion W320-27-04% Fl o€ F-1¢

_ Flow Rate vs. Pressure Drop

Prassure Drop (psid)

50 300
Flow Rate {tb/min)

1000 . 3000 5000 10,000

Finding pressure drop of process fluids with a viscosity
near 1 centipoise (1 ¢p)

1. The pressure drop charts shown above have several
curves, which represent different viscosity (cp) values. For
fluids with a viscosity similar to water, use the curve
fabeled 1 cp.

2. Locate the point on the English Units or Metric Units graph
where the vertical line representing the desired flow rate
intersects the curve labeled 1 cp.

3. From that point, focate the nearest horizontal line, then
refer to the left side of the graph, which indicates pressure
drop (in psi or bar) at the desired flow rate.

4. Divide the pressure drop indicated on the graph by the
specific gravity (S) of the process fluid relative to water:

Apm = Aprcneaj sulatwe 1o water

Mi—uo Metion, Mode| CMF 300

o

Pressure Drop (bar)
o o

0.01 i,

0.005 ;
0.003 ;

0001
0.0005

0.0003

0.0001
1

360 10,000
Flow Rate (kghr)

50,000 272,100

Finding pressure drop of process fluids with a viscosity
above 1 centipoise (1 ¢p)

1.The pressure drop charts shown above have several
curves, which represent different viscosity {cp) values. Use
method a or b, below, to find the process fluid viscosity

(fviscosiry)'

a. For fluids with a viscosity between any two values plotted
on the English Units or Metric Units graph, interpolate the
approximate f,. .. location.

b. For fluids with a viscosity above the highest value plotted
on the graph, find the ratio of actual viscosity to plotted
viscosity:

fscosiy = CPacna/Potes
2. Multiply the pressure drop indicated on the left side of the
graph by the fwmm value from step 1:

AP = AP o X sty
3.To find the actual pressure drop, divide the AP from step 2
by the specific gravity (S) of the process fluid refative to

water:

AP, =AP/S

relatve lo water

HNF-2478, Rev. 0




C, FACTORs FOR SP-SERIES VALVES

C, s defined as the number of U.S. gallons of water per minute, of ambient
temperature water that will flow through a valve at 1 psi pressure drop.

Pipe Size | Port Size SP Series
R " 20
3" et 36
1" 1" 58

1 ot ;100

1-lp" 1" 160

2 1-B6" " 300

2-1p 24 540

3" 2-%s" 625

_ 2 3.1 675
6" 5-1s 1950

8 6-Va" . 2150

PBM TeST INFORMATION

‘acuum Performance

PBM valves excel under vacuum conditions as
well as under pressure conditions. An independent

laboratory routinely tests selected PBM valves : Valve Size PBM Code | Body Leakage | Seat Leakage’
using Helium at an absolute test pressure of (cc/sec)) . (ec/secy)
10X Torr and measuring leakage using a helium "
mass spectrometer. 2 1° SPH-34-TT2 7 x10° 6x10%

2 SPH-37-F152 3x107 1x107

4 SPH-40-F152 2x10° 8x10°
Cycle Testing

The lifetime of a ball valve is dependent on the service conditions, and therefore impossible to predict. However, PBM cycle
tests valves at about 300 times per hour using 100 psid of ambient temperature yater pressure across the seats when the valve
is in the closed position — this simulates a force on the seats which causes wear. .
The lifetime of small valves (under 2% is about 50,000 cycles. This lifetime allows for adjustment of the seat preload using the
Adjust-O-Seal feature. Generally, the seats will last 10,000 to 20,000 cycles without adjustment. Larger valves (2-'2" and
greater) have about half the wear lifetimes (about 25,000 cycles) due to the greater weights and forces on the seats and packings.
Replacement of gaskets or O-rings is recommended at each disassembly. Replacement of other non-moving parts of the valve
would only be dictated by the corrosion caused by the flow media — in most applications, your PBM will operate trouble-
free for mariy years.

HNF-2478, Rev. 0
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DRAWINGS ARE FOR ILLUSTRATION PURPOSES
PLEASE CONSULT FACTORY PRIOR TO
ANY FABRICATION OR INSTALLATION WORK

SWayhass
Blank Side Fitilng
PIPE A B B3 c ] 3-Way
SHE Port Center { Centerfo | Cenler | Centerto E F W, (Lbs.)**
{Inch) Dia. lo ke { Blank Side | 1o End Boltem Helght | Handle Bronze
1 1.06" | 2947 1757 | 2.757) 178" | 380" | 6.12° 13
1 ] 1067 | 2941 1787 | 275" | 178" | 3.80" | 6.127 16
%" | 1627 395~ | 284~ | 3.67%( 269" | 4757 | 12.00° 30
2" 1627 383 | 2847 | 35371 2697 | 4.75°] 12.00" 35
PORT B 3] ] J X L 3-Way
SRE Center Center FIE, Dla. No. Bolt Bolt WL (Lbs)**
{iach) 1o Side 1o End 0.0. 8.C. Holes Dla. Bronze
Ak 4.95% 5.707 5.00" 3.88° 4 50~ 46
27 5.02 5.77°_|.-6.007 4757 4 82" 59

“L-Port shown. See Flow Charts, pages 5 & 6, for other possibilties.
**Weights for Aluminum aod lfor 4-Way supplied upon request.
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ST ] o478, Rov. 0 Caledgtion wW320- 27-04% F’AX o_( F-13

CONNECTIONS'
E WA MOTOR POWCR LEADS (40 TOOT LINGTHY

WEIGHTS:

P 500 L3S

woTOR 1500 LBS.

TOTA 2300 L83 UPPAOXIMATD)
NOTES! ’

1. FOR LIST OF PARTS SEE PSP PAATS LIST ALASUT. .
£ TACK WCLO PAAT HO.3 J7 AnD 82 AT ASSLMBLY.
3 012 FILLLY WD PART NO. $0 TO PAAT NO. 52

AT_ASIENELY,
& ALL WELDS 10 BE GAOWND 10 125 AMS WINIMI
S PP NAMEPLATL SHALL BC MAOC OF STARLLIS 3TLCL

QPI STO HAMLPLATE) AND IS 1O B WIRLD O THE 5

s SHALL ALSQ B STAMPLO USING LOW INPACT STAMPS.

PP TAQ NO:  P-1341
MAP SERIAL NO 912311
% AR CATACITY! J18-350 USOOM
o Tou 120-123 FT
rap SPLLY 1740 AP
POWLR: =30 e
PAP TaAS 1
A Purs SERIM NG $12312
Pr CAPACITT 350 S ‘
T 28 FT
g M SHCED 1740 RPN
t -

NOZZLE LOADS:

OISCHARGE _FLANCE

Y

1
)
. i I
- I :
i
LIOUID. I
BETECIoR
ASITNEY
]
|
—V 1
H DA !
: ! 3 ! N
= i T
g D . T .
O : | DISCHARGE
'1 “TH= FOR TAUE LOCATION OF ,
= - T DISCIARGE FLANGE SCE
D 2 Tor view
[ ] \ T "
! - &
ATE mIKE
] j( g l
-
J It
T
§ uvr:s—-.—/ t -
I N0 ® SCREENED SUCTION ;z:
G19 MAXIMAM $ORI0% b4
fr LA
b 1375 D14 MOTE 2 ;g: i
L NOTE 2 s NOTC &

bl 87 joarc

[ ez V. ezt 1 ASSMELY 7 LLIVATION Of 43413
Fey oYy = VERTICAL SUSMCRSIELE PU

LEGEND sooa, e
FAS BCAIN. NO |  OROCR NO. | i 1TCH WO. — ’, = T I Do avaEhCE)
Do T X wo. e oo [on0, 305 [ee 4081 PUMPS INC.
g FeR KTULSK BT WAL $61 -0 A Aaeg ucT, Wall
’c_‘) .:“Ef.‘.. CUSTOMER WESTINGHOUSE HANFORD CO. o e nE o T2 Paloanit
TS JICH AND, WASHIKCTON Arant L GG o ot e 43087 _bw WY
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Performance correction chart
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