Water Supplies .




Water Supplies

* Adequacy

* Reliability




Reliability i




Water Supply Reliability

FM Data Sheet 3-29

 Types of reliable water supplies:

oGl s e

Direct connection to public or
industrial fire fighting water supply

On-site gravity tank

Fire pump and suction tank
Booster fire pump from from 1.
Fire pump pond, lake, or river

Fire pump and break tank

FM Property Loss Prevention Data Sheets

RELIABILITY OF FIRE PROTECTION WATER SUPPLIES
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Public Water Supply and Booster Pumps

 Direct connection to public supply maybe
adequate for offices and other low-hazard
occupancies

* Booster fire pump needed for manufacturing
and storage occupancies

* Limited capacity (flow)

* Incorrect pump selection and excessive churn
pressures

* Increasingissues with connecting to public
water system or doing full-flow testing (water
companies)
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* Water wastage during testing



Tank overflow outlet to drain
Automatic float
control valve

Break Tanks

e FM Data Sheet 3-2, Water Tanks for Fire
Protection

Manual control valve
(nomally closed)

Fill supply line—-

To drain ——

* Infill capacity from the public water supply rom s wel
Note: The tank is fully enclogtstad, '{é‘ne
should exceed 150% of the fire pump rated s e detats.
flow i.e., break tank should not be
. . . Usual problems:
depleated/d rained durmg the fire * Insuffcient or unknown capacity of public system

« Two redundant automatic in-fill lines, and O testfine on public system
* Tank overflow same size as in-fill (inadequate)

one manualfill line, each able to supply * Electric valves on the in-fill lines:

150% capacity * Fail-safe?
 Fed from one control panel (no redundancy)

* Automatic fill valves, mechanical float type * Electric supply?




Gravity Tanks

* Nottypicalin Europe




Water Supply from Open Body

 FM Data Sheet 3-7:
o Vertical turbine pump
o Dual suction screens

o Strainer on suction intake



Water Supply from Open Body

e EN12845:

o Arrangement 7, how and when to inspect
the end of the pipe?

o Horizontal fire pump and priming tanks
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Fire Pumps

Enhanced Water Supply
DS 3-29

1x100%

No. pumps & pump duty 2x100% + Backup Gen

Maximum pump rated flow to

110% 110%
meet Qmax

Diesel Diesel Diesel Diesel
Driver (diesel, electric) OR AND OR OR OR Electric
Electric Electric Electric Electric

Nonstorage occupancy Yes Yes Yes Yes Yes
Storage occupancy Yes No Yes Yes Yes

Identical pump sizing Does not apply Does not apply




Fire Pumps

* FM Approved package (pump, driver,
controller)

 Diesel orelectric driver is acceptable

 Suction under lift not acceptable. Use
vertical turbine pump, not priming tanks.

* Pump houses should be non-
combutsible and sprinklered (if diesel
fuel is present)




Fire Pumps

FM pumps are not
inherently larger
capacity

Usually have a flatter
curve and slower speed

When sizing, include
sprinkler demand +
hose streams +
monitors if fed from the

pump

Pressure bar

WATER SUPPLY GRAPH NO. N'85

EN12845 8000 L/mi

n@ 8.

5 bar,

2500

pm

56

80 L/m

bar, 2100 rpm

Flow [pm




Fire Pumps

* No plastic or rubber components

* All-elastomeric couplings should l’
be replaced .

* Rubber bellows should not be
needed. If present replace with FM
Approved all-metal flexible
coupling.




Electric Fire Pumps

* Do notrunthe power cable through the
protected area

* Arrange so power supply to pump is not
isolated when isolating power to the plant or
fire area

o Same conceptasin EN12845

o Same conceptinIEC 62091, Controllers for
drivers of stationary fire pumps

o Often not done (electrical contractors see the
motor like any other electrical load)




Electrical Feed

Poorly arranged Properly arranged




Electrical Feed

Dutch guidance (good):

1 decomber 2020

Technisch Bulletin 77B

Recommendations: POMPSETS VOOR VBB SYSTEMEN

o Rearrange electrical feed,
or

PI‘OVIde an automatIC ' 3 ] El'ectricalfeed

z ! from transformer
I~ Site main breaker

transfer switch and feed 1 L] : |
from a backup generator : ' '

New fire pump
feed cabinet




Electrical Feed

e Size cable for 150% of full load current

H NN

* Breaker or fuses set for: l‘l...ll
B VNEEEEESIN

o 8to 20 second trip time at 720% of full load .\“lll.l

current (= locked rotor current) NGl | [ ]

o 3 minute trip time at 300% of full load current -lk “!l
(= single phasing current) : -l. Inl

o No ground fault protection

* If more than one electric fire pump, e e
ensure/test protection does not trip if Multiples of rated current
multiple pumps start at the same time Tripping Curve




Adequacy




Adequacy

Flow — - = Pump Curve Sprinkler Demand

Pressure
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Pump Selection

* Pump churn pressure plus static suction pressure should not exceed
12 bar

* Usually no problem for a pump and tank system

* If sprinkler pressure demands are high, e.g., high-rise buildings or top-
loading ASRS (K360, 12 heads at 8.3 bar) beware of excessive churn
pressure



Poor Choice

atterson Pump Comp2any - Ireland
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TEST INFORMATION
Positive Pressure Test
Ventun Meter: 8"
Venturi Constant; 492.18
Discharge Dia: 20.32
Suction Dia: 25.40
Discharge Guage Elev.(Zd): 55.00
Suction Guage Elev. (Zs): 55.00
Pressure Ga: P106/P136
Panel No.: VFD
WaterTemp

Test Data : :
NoPd (BAR)| PsIBAR} RWit] N

_h_ I

1 1325 ) 1049) 164.72) _2106.00| _ 000
2| 123 046 19653 210300 4300|
3| 1260 044 21500] 2,10200| 116.00|
4] 123 {}:n, _241.50] 2,100.00] 23700
S| 1210 | o3 256.80| 2,099.00| 313,00]
6| 1.gg {:-_35 26740| 2.097.00] 400,00
;' o Joss| 27720| 2,097.00] 532,09

?oﬁui&a;“iq(:m quriv _27890] 207,00 55500

PUMP DATA
Pump Size & Type: 10x8 M-H
Impeller Pattern: C-4070
Impeller Diameter; 420.00
Vane Tips: 12

Stages: 1.00
TEST DRIVER INFORMATION
KW: 400
RPM: 2985
Manufacturer; OMEC
Serial No.: OMP-355-2

RATING (Design)
LPM: 7570
M HD: 120.4
RPM (N2): 2,100.00

SECONDARY RATINGS
LPM: 11,355.00, 0.00
M HD: 78.26, 0.00

Data Collected by : GC

Volts: 400
Amps: 679
SEul
Eff(.00): 0.96
| : _Callcu_lated.Da_la__-_ = i |
QI (LPM) | H1 (M) KWpu | KWo | npump |
| |
o] 13041 0.00] 157.80 | 0.00|
2992 621] . ozs]  nasos | 373
530094] 124.50 ;o?.sp; 20597/ 52.34|
e e ST 65.25
8,707.55 | 12038] 1122 246.01| 6;_60_
5 : - el i 2 i
”_;s;u.o_o_ 117.79| 18939 255.17J. S 73.93|
e S T YY) 7 .71
| 11,594.99]  jy1339] 214.75 | 2 | =
= _ORDEn

Test Date :
Test No.: 1

Plotted: Net RPM

Adjusted
h, Ca[cuj@d Data at H:ﬂbc SpeeKW.?:
|_02 (LPM) | H2 (M) | Kw2 |
|
— _OEDL__ 129, 611 i 15646|
== 105,048 Hios SSJ _187.47]
| 5:295.90 124, 7q | 205.38
L__7;5_73-t11___ §121. S:ﬁ L 231 36,
|
‘- 246.37
[
| 257.27|




atterson Pump Comp2any - Ireland
<> LPM:7570

M. Head:1 20.4

Serial No: [FP-C0241 14-001
;J:r:;a T;';:c: 10x8 M-H Test [}?\;{vc‘;(gMEC N
Imp Pattern:C-4070 : G VED 2 A2 1(
Imp Dia:420 Ef1%:0.958 Ratechs M 2
Vane Tips:12 Test RPM:2985 est Num-
No. Stages:1 Test Type: Performance Test
Certified By: LR Approved By: Witnessed By: L Ll
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. 4000 6000
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Pump Selection

* Do notuse apressure relief valve to manage
high churn pressures

* Do notuse pressure reducing valves

* Options for high pressure demands:

o Diesel driver with FM Approved variable speed
pressure limiting device

o Electric motor with FM Approved variable speed
electric fire pump controller

o 3x50% pumps

* For high-rise buildings use a multi-stage pump
or pumps on multiple floors

Three Pumpsin parallel

System curve




Suction Tanks

 Earthquake zone rated tanks available (see FM Approval Guide)

(Cannot normally be retrofitted)







