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ENGINEERING DESIGN CALCULATION SHEET SHEETS

TITLE: Check of Discharge to Sea line flow with new pipework extension | DATE:27/11/23
direct to sea.

CALCULATED BY: CHECKED BY: APPROVED BY DESIGN ) CALC, REF:
nave: NAME:ﬂ AUTHORITY: uua\-ggn.)m]cs
SIGNATURE: SIGNATURE: DAME; 1S5 6
) . - SIGNATURE: |/
DATE: (, l (1] 23 DATE: 72 [23 OATE. /
PURPOSE OF CALCULATION: N |

To determine the |mpact on ADT pump flow and pressure of extendmg the dlscharge to sealine
from the ‘Guinness pot' directly out to sea using new pipes.

This calculation is based on the original approved version HNA/2912/ED/CS/576, which
estimated the flows between 15 and 17 m3/hr. The actual average flow rate on completion of
current discharge is nearer 17 m3 per hour. This calculation demonstrates that the impact of the
extension is minimal on the current flow range.

REFERENCES

1. Drawmg HAD.HD0.2912.000006 (attached)

2. Crane — Flow of fluids —(Reference)

3. Dimensional drawings of extension pipework as supplied by EDF HNB (attached)
4, Pump curve for ADT DTS pumps (attached)

5. Data sheet for PE pipes (attached)

PURPOSE OF CHECK:

“To ensure that all formulae and assumptions made are valid. In addition, to ensure that the excel
spreadsheet format is valid.

Checklist:

Is the basis of the calculation clear? Yes

Is the basis of the calculation correct? yes | 0T

Are all the reference documents available? Yes | | | | O 1

Are all the reference documents valid? Yes e

T o=t coreci I i e O B o

Is the calculation technically correct? Yes ) T _

Are the results valid? Yes B ]

Are the conclusions valid? Yes —

Are alternative calculations required? No

* Delete where appropriate _
1 I v I o I

NOTES:
1) Calculations should either be printed or completed in ink. If calculation is completed in pencil then
checking and signing must be done in ink on a photocopy to give a true/unchangeable record.
2) Systems Engineering and ‘Safety Case Manager have delegated authority for the approval of
calculations. If not available then seek advice from Engineering Manager.

Master Anthorised by Parent Doc, Owner: Name: [ R < I Date: April 2019
Retention Period! 30 years subject to revicw — See RSE form No. 335 Document Marking
Trigger: Approval of Calc. Sheet Record Location: Lifetime Records Store
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HUNTERSTON 'A' DECOMMISSIONING SITE Sheet 3 of 4
ENGINEERING DESIGN CALCULATION SHEET
Tifle: Check of Discharge to Sea line flow with new pipework extension direct to sea.

Date: 27/11/23 I

I
Calculation Ref I Checked B Approved By / /! i
Hem)z‘m éolas] 1$sb %

Pump Suctlon Friction Losses Calculation

Flowrate 17.16 m3/hr
Density 1000 kg/m3
Viscosity 1.14 cP
Absolute Roughness 0.046 mm (Ref 3)
Gravitational Constant 9.81 kg/ms?
Line Section 1
Pipe Diameters 77.9 mm (Ref 8)
Relative Roughness 0.000591 (e/d)
Velocity 1.00 m/s
Reynolds Number (Re)  6.8E+04
Friction Factor (f) 0.02 From Crane A-24

' No off Total k
Length (m) 6.316 1.62
90° bend 5 3.00
T-Thru 1 0.40
T - Branch 0 0.00
Ball Valve 2 0.12
Gate Valve 0 0.00
Check Valve (Swing) 0.00
Expander - to 52.5 0.30
Pipe Inlet 1 0.78
Pipe Outlet 0 0.00
Other
Total K 6.22
Head Loss (m) 0.32 m
Total Head Loss 0.32 m
Pressure Loss 0.03 bar
Inlet Static Head 0.5 m Minimum working level - Low Level Switch

Inlet Pressure 0.0179139 barg




HUNTERSTON 'A' DECOMMISSIONING SITE
ENGINEERING DESIGN CALCULATION SHEET

Sheet4 of 4

Title: Check of Discharge to Sea line flow with new pipework extension direc

to sea.

Date: 27/11/23

Calculation Ref

Hop\21feoles) 136

Pump Calculation Results

Discharge Pressure 3.21 Barg
Suction Pressure 0.02 barg
Differential Pressure 3.19 bar
NPSH Available 1.01 bar
NPSH Available 10.34 m
Conclusion

Pump flow will remain between 156 and 17.1 m3/hr
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FLQWSERVE Pump Division
S

Pricing Sheet /
Scope of supply

Customer: Magnox North Lid
Cust/ Proj Ref: E~mail Enquiry

ltem Number: 1

Service: ADT Pumps 1,2,34

fune S

Contact:

Address: Flowserve Pumps Ltd, Sulte 3/2, SP3,

Skypark, 14 Elliot Place, Glagow,
G3 8EP

Phone:  0141-223-9630

§50-32CPXM160 / 1
EB591/0007/1
0829-80239

Nov 12, 2008

Pump / Stg:
Curve Number:
FPD Reference:
Date:

Qty E Description

Average Unit PrlceE Extended Price

4 B50-32CPXM160 FPD -DJ
| Safe Area
| Motor Supplied by FPD
i 35 mm Seal
1 Fluid is not flammable
' Permissable Pump/Motor Combinations
I Levelling support not supplied
! Metallic components Individually earthed
' by the User during the Installation
! Alloy Surcharge
i Ducllle Iron Casing GGG40
i Klingersll 8200 Gasket
: Duplex Stalnless Steel Impeller
\ PTFE '0' Ring
'5 Ductile Iron GGG40 Seal Housing
1316 Stainless Sleef Shalft
i No Casing Gauge Connections
« Plugged Casing Drain
' Wetled Thread
| Statle Impeller Balancing to ESS 37
i 8emi Open Impeller
» Integral Shaft/impeller
1 Back Vane Hydraullc Balancing
i Seal Splash Guard
i PN20 (ASA150 RF) Flange Drllling
1 With standard surface
! 16 Bar Casing
1 AES CSSN SIC/SIG/IA
! External Close Clearance Throtlle
! Standard (no ¢onnections)
! Cylindrical Housing
| Garbon Steel Muff Coupling
y Hydro test to 1.6*Max Deslgn Pressure
i Unwitnessed test
» Test to Grade 2 requirements
t Test to 1ISO 9906 Grade 2

T
I
'
]
I
!
t
l
|
|
|
1
t
'
'
1
]
)
i
]
1
i
I
1
)
t
i
|
|
)
)
i
I
I
I
|
1
I
|
|
I
1
i
]
I
I
I
|
i
'
i
t
i
1
i
!
'
'
[}
|
I
I
|
I
t
t
1
1
I
!
!
1
I
I
I
I
!
1
i

UK £ 22283, UK £ 8892
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**+ addilional pricing to follow

Fealurg quanlitles match pump quaniity unless otherwlse noled.

1 of 2

Prices may be subject to exchange rate fluctuations, Proposal Is valld for 30 days,




Customer: Magnox North Ltd Pump / Sty: 50-32CPXM160 /1

Cust / Pro] Ref: E-mall Enquiry Curve Number: EB591/00071
itern Number: 1 FPD Reference:  0829-80239

Service: ADT Pumps 1,2,3,4 Date: Nov 12, 2006

1 Unwiinessed Performance Tests
i Nolse test to ESS 120
 Pump - Alkyd ESS 106
; Packing « UK delivery
1 Shipment times are current estimates in
1 working weeks ex-works, subject to
t confirmatlon at {ime of arder.
1 Two Copies of Instruction Book
» Material Certification to 2.2 on Casing, Impelier
) and Shaft
; In English

i
Driver
E Standard TEFV motor
o FPD Cholee of make & type [4.00 kW 3000 RPM
H12M])

Total: UK £ 2223 UK £ 8892

Options ; .
1) Shop Inspection - UK £ +360 each + Refer Wks

Comments
1) Shipment (after recelipt of order) Is 8 working weeks.

** - additional pricing to follow Fealure quantilies malch pump quanlity unlass otherwlse noted. 2 of 2
Prices may be subject to exchange rate fluctuations, Proposal Is valld for 30 days.




._ ’f\ .
FLOWSERVE ‘Pump Digalon i
S

Hydraulic Datasheet

Capacity - mdfh

Gustomar : Magnox North Lid Pump / Stages 1 50-320PXM160 /1
Customer reference : E-mall Enquiry Based on curve no. 1 E591/00071
ltem number | Vendor reference 1 0829-80239
Service tADT Pumnps 1,2,3,4 Dale : November 12, 2008
Operating Gondillons Materlals { Spaclfication
Capaclly 117.2m3m Materlat solumn code 1 DI
Water Capacity (CQ=1.00) +17.2 m%/h Pump specification 1 150 5198
Normal capacity - Other Requirements
Total Developsd Head 130.96 m —
Water head  (GH=1.,00) £ 30,96 Hydraulle selectlon : No specification
NPSH avallable (NPSHa) 1103 m Construction ; No speclfication
NPSHa loss NPSH marg'n ‘. Test tolerance { 1SO 9906 Leve) 2
Maximum suction pressure 10.0 kPa.g Driver Slzing : Max Power(MGSF to EQC)wilh SF
Seal conflguration : Single Seal
Liquld
Liquid type  Other
Temperature / 8G ;60°C 7 1.000
Solld Size - Actual / Limit - / 8.00 mm
Viscosly / Vapor pressure Ak /-
Performance
Hydraulle power 11486 KW impeller dlameter
Pump speed : 2900 rpm Raled : 166.0 mm
Efficiancy (CE=1.00) 162.8% Maximum : 166,0 mm
Minimum 1133.0 mm
NPSH required (NPSHr) 12m Suotlon specific spead 1 9230 US units
Raled power 1275 kW Minimum continuous flow ;1.0 m3th
Maximum power i 363 kW Maximum head @ rated dla t34.6m
Driver power 14,00 KW/ 5,36 hp Flow at BEP £24.4 m3mh
Gaslng working pressure 1337.6 kPa.g Flow as % of BEP 180.5%
{based on shut off @ cut dia) Efficlency at normal flow -
Maximum allowable : 1600.0 kPa.g Impeller dla ratlo (rated/max) 1940 %
Hydrostatic test pressure 2 2400.0 kPa.g Head rise to shut off 1113 %
Est, rated seal chamb. press, ! 189.48 kPa.g Tolal head ratio (ratedimax) 186.7%
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FL?WSEEXE —

Gonstruction Datashest

Pump / Stages

b" dimzpslons are in piimetars unfoss olhorvdse spacified

’ Cuslomer + Magnox North Ltd : 50-32CPXM160 /1
Customer referance : E-mall Enquiry Based on curve no,  : E§91/0007/1
ltem number 1 Vendor reference  : 0829-80239
Service LADT Pumps 1,2,3,4 Dale i November 12, 2008
Construotion Driver Information
Nozzles Slze Face | Pos'n | Manufacturer 1 FPD Cholce of rake 4
S PR Power :4.00 kW /6.36 hp
Suellon 60 mm RF End Service faclor (raq'st / ac)  11.00 1 0,00
DIschergev 32 mm _TOL | Spaed £ 3000 rpm
Casing mounting ' Fool Orlentation  / Mounting  : Horlzontal / Foot and flange
Casing split : Radal Dilver Type HEC
Inpeller type  Seml Opon Frame-size / material S1iam ! FPD Cholos
Bearing Type (Rad/Th) . /- Enclosure : TEFV P54
Bearing lubrication i Groase Hazardoust area class o
Rotatlon (view from oplg)  : CW per Hyd. Institute Exploslon 'T' rating i
Volls / Phase / Hz 1415 13 /580
e Materlals | Amps-fullloadllocked rotor 16,81 /.
Caslng : Ductlle fron Motor starting * Direct on fine (DOL)
Impeller : Duplex St,5t, Insulaffon 1CIF
Seal chamber . Dugthle tron Temperalure riso 180 °C
Shaft : 316 Stalnless Stes| Motor mounted by : FPD-Newark
Slesve ¢ Not Avallable Seal, Gland and Piplng
Baseplate, Coupling arﬁiguard | Arrangsment : Carlridge
Baseplate type : Not Supptled Slze 135 rm
Baseplate material - Manufacturer 7 Type v /-
Baseplate slze H Material code (Man'ffAP)y ;. /=
Coupling manufacturer ' FPD Internal neck bushing -
Coupling size H Gland material i~
Coupling / Shaft guard 1= Flush -
Shaft/ seal guard ! Stainless Steel Vent L
Drain i None
X M_M_We_“lhwo_ﬂw ~——er| Atixlliary sealing device i Throflle Bush
Barashaft pump(natt) 134.0 kg Seal flush plan P-
Baseplate(nelt) e Seal flush materla) i
Driver(nett) 142.0 kg Aux seal flush plan e
Shipping gross welghtivol, ;98,8 kg /0,16 m3 Aux seal flush materfaf Le
Rp 14 todlro,
32 2 Qullel y
Withdrawal Distance Conn.q{ fited) Oiilled P:{EO(ANSHEO) ;1”’:;‘;23‘;312"2354“,#% s
107 Max 180 329 Max 212, 2
Temtnal box
Rp 174 Gags
conns, (ol filted) e {
50 @ infat 2
Drilled PNZO{AN ngo@ o
N L
50l poslifon -
B _‘*‘,—v‘
o " 48
130
-8 230
Nt To Seale Certified Draning avalleblo wity oy
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R

— ‘CPX CRX P USERINSTRUCTIONS ENGLISH 715691717 08-06
FLOWSERVE ) R, CPXN andt cPxp . RINSTR . 9

1.8 Specific m
For performance pa

condtions, Where pe

Separalely to the pu
and refalriod with th

1.9 Noise leve

Altention must be given to 1
to the naise, and local legls
guidance fo personnel onp

and when noise ex

achine performance

rameters see seation 1.8, Duly

!

rformance data has bsen
rehaser these shoyid be obt
ese User Instructions if requ

This Is typleally 80 10 85 dBA,

Pump nolse leval I depsndent o

rements we
o the following ta

& acllon In your plant,

operalional factors, flow rate,

acoustle characterlstios of the

Motor slza
and spaed

KW (hp)

<0.55(<0,76)
0.75 {1)
1.1(1.8)
1.8 (2)
22(3)
3(4)
4 (&)
B.6 (7.5)
7.5 (10)
11(16)
18 (20)
18,6 (26)
22 (30)
30 (40)
87 (60)
48 (80)
56 (76)
78 {100)
90 (120)
110 (150}
160 (200)
200 (270)
300 (400)
O The nolse level of fa

Note: for 1 180 and 60 tlmin redu

Page 9 of 44

" a number of

he exposure of persontyel
lation will define when
olsa limitaion

I$ required,
posure reduction Is ma

ndatory,

re defined, then
ble to glve an
nolse level so that you can

pipework deslgn and

bullding, and so the

—a

P

LSy
values glven are subject to g 3 aBA tolerance ang poiatid|
cahnot be guarantead,

supplled
alned
Ired,

Similarly the motor nojee assumed In the "pump and
motor” nolse Js that typleally expected from slandard
and high efficlency motors when on load direclly driving
the pump. Note that q motor driven by an inverier may
show an Increased nalse at some speads,

obtalned from the suppller, Gonsult Flowserve o
nolse speclalist if asslstance Is required In comblning
the valuss,

ItIs recommended that where expostire approaches
the prescribed limit, then slte nolse Mmeasuremenis
should bs made,

The values are in sound pressura level Loaalim
(3.3 1) from the machine, for “free flsld condlitons
over areflecting plane®,

For estimating sound power level Ly, (re 1pW) then
add 14 dBA 1o the sound pressure valye,

Typleal sound pressure fovel Lo at 4 teference 20 upa, dBa

8 650 vimin
Pump Pump and
anly molor
72 74
72 72
74 74
74 74
78 76
- 76 78
78 76
76 77
76 77
80 81
80 81
81 81
a1 a1
a3 83
a3 83
86 86
86 6
a7 87
a7 48
B89 90
89 90
o ®
chinea in s

range will mostiikely ba of vali
A, For BBO and 790 Hovn reduce 1 460 il values by 3 dBA,

2 800 r/min 1 750 vy 1 450 vimin
Pump | Pump and Pump T Pump and Pump | Pump and
only molor only totor only molor

64 66 62 a4 62 64
84 I ¢ 62 a4 62 64
66 87 84 84 62 63
66 71 84 64 62 63
68 72 66 66 63 L
70 73 65 66 63 64
71 73 65 66 83 64
72 - 78 86 67 64 65
72 76 66 67 64 66
76 78 70 71 88 68
76 78 70 71 68 69
77 78 7 71 69 71
77 79 71 71 69 71
79 81 73 73 71 73
79 81 73 73 71 73
042 84 76 76 74 76
82 84 76 76 74 76
83 86 i 77 75 77
83 86 77 78 76 78
88 87 79 80 77 80
48 87 ¢ 79 80 77 80
0] @ il a7 a3 36

87 90 88 86

€9 1 460 1/min values by 2 da

s vihich require rioksg OXpastite oonlrof, bt typleal values are Inappropriate,

Howserve,com




A R e TS

e

T,

«Thermal protection!
- Thermistors: frame 132M and bslow
~ Thgrmostats
« RT0-PT 100

+Space heaters

+Daslgn H

- «Glass *H" Insulalion

“¢Roller bearings for frame 160M and abave
. Maiq ‘opllons avaitabls, on request

*«Machine tools

Gonveyors

“Miling machines

«Centrifugal machines
+Presses

+Elpvators

«Looms

= Grindars

+Waoodworking

+Coollng

+ Packaging squipment

«Other Severe Duly applfcations

R ety




HA ST

(c24) 16/4

SEATING ==
CeveL 359
o

A2

LANOSHART COVIR aND #52v
KEYREZTION EQIIPMEN" o GROURD LEVEL

0D {LIVERPDOL}

M|¢m.8‘)ﬂ SHAFY TUMNEL CRADE 1 IR 200 UP TO £ SEAL -PIT SHAFT ~eewiman BT AT £

[ > \ - SRAFT

MI - — - 1206507
3

SECTION EAST OF LAND-SHAFT
CAST 1RO RICS WiTy CONCRETE LINING

PROYISION FOR GF6mm (ZTinJACCESS/ VENT PIFE

SRAFT Crispgs MAIR ACCESS ROAD
o SIATION

CONCRETE SEGMENY |
TINING DOWN To__J-

REIWFONCED CORCREYE Om STEEL Pil

September 1979 ;
Fig 4/3 LONGITUDINAZL SECTION OF CIRCULATING
WATER OUTLET TUNNEL



{e24) 10/5

BRACKET 3

T o

ool

ad

_WWWW‘@ BRACXET §

4534 rrs 34 oia rop
g = Z £ | . o x .
w £ [ iL._ o Fus AL PO A YoEw AL OGO,
457 () B - k1
3 DIk RODS PASSED THAOUGH ik FLATS < >
AND WELDED WITH 4 BUET WELD AT Ty g Ty

SECTION 4A-A EACH SIDE OF EACH FLAT

o .
e

RECESSES FOR RUBBEA SEALS

PLAR

Fig4/5 ARRANGEMENT OF CW OUTLET COARSE SCREEN

954 (go{@bum bory]



155,

|

|ee

Have] 24 \ 9

gooL g m.mm Vs Lt oS

gos ¢ T 9lEL SES BE8 6T SET8

oog v U T 0089 €8S TE0L ¥Ir  OSeL 1'SE 8BEL

oLz o oot U UR03 TTS €978 LTy TLY9 6EE 97559

pgg v Tt T EWS TIS TSES €99 IWSS TLE SB9S 006 88S

pgs v v "t gSSp 80§ C 95y Ty vIeY TEE L'90S [9T TLLS

00§ T T [VBE 8'SS  §90V ¥Sv 92y §9€  L68F 96C LISy 6€2 L9y

0Sy §TE€E S19  O9pE EFO0S  BSIE 50y  LTBE L'EE  9G6E L9 S0y Sz §Sly

00V 0487 VS 9U0E [¥y  TSTE €96 LSEE 6T LISE LT €196 LSl E£69E

SSE  9YST S8y TELL 96€  LBST TTE - SU0E L'ST  OTE LT GOZE 69 BLTE

SIE 19Tz 0%y TTHT TSE V9T 98Z  VIST TEL 6912 [8L  L98T OSL 067 I

082 [007 EBE €517 EUE [T ¥ST . R 90T T 99l 62T vEL  98se [0l 08z

0T TBLL TYE €6l 647 TEOZ LTC TUL ¥8lL 96T 8% 65T &1L [0 96 0SZ

7z €lSL 808 Ol LSt [7T8 SOZ  GO06L 99l UEL ¥EL LT 80L  [L0C 98 | Su2

002 YEpL €47 9'ESl ¥7TZ  vT9L TBL  ®ESL L%l [SLL 6Ll S08L 6 SPRL L 00Z

08L  UBZL 9%Z  ¥'8EL 10T  T9PL Y9l  £TSL CEL TESL (0L 979 9B  TISL 69 . o8l

09L [viL Elz  OEZl 640 G67L 9L ¥SEL ®LL | S0rl s8] vwl L& Sl 79 : o091

OpL  TOOL TEL  SUOL ISl ®EL (2L ®BLL EOL ORL E® YL [T L6ZL ¥S | opl

sZL S8 LuL 0% O vi0L ¥Il 0901 76 960l ¥ gZLL 09 ESLL 8% szl

0LL  9BL LSL  F¥B €70 €68 00l TS 18 ¥ 99 66 €S TI0L £ | 0L

06 S¥9 ETL 989 L0l 62 TB  E9L 99 ¥8L ¥S 18 €% 8T Sf 06

SL  9ES €01 SIS ¥E 609 89 9Ee S5 LS8 §Y  9U9 T 16 &T . SL

€9 1Sy 98 I8y L 605 &S T [y LSS £ €9 OF 08 T €

0s 9SE &9  £8 95 Y0y $v €Tw [€ €& 0L 0y ¥Z 6% 07 0§

ov S8 §5  90E S¥Y €78 L€ §EE 0L 0SE 97 '%E &L L9 9L ov

%€ §W v¥  SW 9 . 0% 6T 0L v v &L [ 9L w9l

se i Se Tel ®C  Tor £z Yz 6L LI 9L [1e 9L £l 9% sz

0z 7yl gz TSL EZ L9l &L oL gL L9l 91 rol gL r9l 9L oz

JZ2IS a1 TITM a1l Tivm ‘a1 TIYMm a1l TIvM . TidM ‘al TivM “al ﬁdgw 743
NVIIN NI NVIW NN Nydle NI NYIW NI NYIIAN RIA NYIWN  NIA NVIN NN

00lad  SzNd wNd sina szmd oimd snd £9Nd | 003

7' [4ds suds 11¥ds 3ELyas 1805 17405 374as

suoistUaliiq odid 2USJAUISA[O4

asb

A

swissAg Buidid Uyosi-noy

SWILSAS ONIdid Soged]

j984-nae]




Calculation (Appendix 1) HNA-2912-ED-C$-1556

A calculation check is required to determine if the existing pumps in the Additional Delay
Tanks on the HNA site, used for discharging the contents to sea, are suitable for a proposed
modification to the pipeline.

Currently HNA discharge the active liquor into a land shaft within the EDF site. The liquor
from HNA is then propelled from the bottom of the land shaft out into the Firth of Clyde by
continuous high-volume pumps from the EDF Main Cooling, and Reactor Cooling water
systems.

Now that the cooling requirements are no longer required to the same capacity, the high-
volume pumps are being switched off and therefore there would be insufficient water
available to discharge the liquor from the HNA site out into the Firth of Clyde. To ensure that
the liquor from the HNA site reaches at the final discharge point, an extension to the existing
pipepline, at the culvert, will be installed by EDF.

This calculation is a modification of the original, when installing the delay tanks at HNA, that
was verified by measuring the time taken to discharge the tank contents into the land shaft,
and comparing the calculated volume flow figure with that on the pump curve. This revised
calculation is presented in excel spreadsheet format and split into four discharge sections
and a suction section, with the existing pipework covering the first three and the suction
sections, and the extension is given in section 4. Section 1 consists of a small part of the
discharge pipework that is made from 2” stainless steel. Section 2, which is most of the
discharge line is 4’ ABS. Section 3 is some small fittings at the discharge point into the
culvert, and Section 4 is the extension pipework which is 8” polyethylene. The nominal 3’
stainless steel suction line losses are given on a separate sheet.

The calculation is made using the original flow rate which results in the pressure drop being
above the pump operating curve. When computing the flow rate of 15 m3/hr the operating
point is on or slightly below the curve. The centrifugal pumps are fixed speed and can only
operate on this curve.

Methodology:

e Calculate head loss in each of the four sections of the system based on the frictional
losses using the Crane ‘two friction factor’ method. Note: frictional losses are
calculated based on water flowing through the specific pipe material used in each
section of the system and includes losses due to fittings (eg. 900 bends, Non-return
valves, reducer)

e Determine required pressure on discharge and suction sides of the pump

e Calculate Net Positive Suction Head (NPSH) for the system

o Use pump curve to determine if appropriate flowrate can be achieved based on
system properties calculated above

Each of the formula used in the spreadsheet has been checked and verified.

The conclusion is that fitting the new extension pipework will have little impact on flow rate,
by dropping it from averaging 17m3/hr to around 15 m3/hr.

The assumptions on this calculation is that the future installed pipes follow the profile of the
tunnel from the land shaft to the final discharge point and that there will be no further losses
in the pipes due to any additional devices put on the end of the new pipe at the discharge
point.









