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Fire Pumps (NFPA 20)
Yangin Pompasi (NFPA 20)
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What is NFPA 20 Standard ?

The NFPA 20 standard is the most widely adopted and most detailed
standard used in fire extinguishing systems, which defines the require-
ments for the installation of stationary pumps for fire protection and is
the most widely adopted in the world.

The NFPA 20 standard covers the selection, installation, acceptance
testing and operation of fire pumps.

Sempa Pompa is a member of NFPA and constantly monitors the
studies and publications of NFPA.

The technical staff who design the fire extinguishing system in Turkey
design according to NFPA standards.

In addition, insurance companies do not take risks and do not reduce
their fire policy costs without seeing the fire extinguishing systems
designed in accordance with NFPA standards and the compliance of
selected fire pump groups with NFPA 20.

General Features of Fire Pump Systems Conforming to NFPA 20

Maximum reliability is prioritized throughout the working life of fire
pumps. For this reason, unlike other pumps, savings and efficiency are
not taken into account.

How Fire Pump Performance Characteristics Should Be According
to NFPA 20

Closed Valve Pressure Value: The closed valve pressure value of the
Fire Pump should not exceed 140% of the nominal value (the
maximum pressure that the pump can give at zero flow).

Rated Values: The point where the demanded flow and pressure
values intersect on the pump hydraulic curve.

Maximum load: The fire pump curve must provide a capacity value
of 150% of rated flow, and the pressure value at 150% flow capacity
cannot be less than 65% of rated pressure. Curve limit values are
displayed in “Curve 1”.

NFPA 20 Standardi Nedir?

NFPA 20 standardi, yangindan korunma icin sabit pompalarin tesisati ile
ilgili gerekenleri tanimlayan ve diinyada bu konuda en cok benimsenmis,
yangin séndirme sistemlerinde kullanilan en yaygin ve en aynntili olan bir
standarthir.

NFPA 20 standardi yangin pompalannin secimini, montaijini, kabul
deneylerini ve isletimini kapsamaktadir.

Sempa Pompa NFPA Gyesi olup, NFPA' in yirGttigo calismalan ve yaphg
yayinlan strekli olarak izlemektedir.

Torkiye’ de yangin séndirme sistemi tasarimini yapan teknik elemanlar
NFPA standartlarina gére tasarm yapmaktadirlar.

Ayrica, sigorta sirketleri NFPA standartlanna uygun fasarlanmig yangin
séndirme sistemlerini ve secilmis yangin pompa gruplarnin NFPA 20" ye
uygunlugunu gérmeden risk almamakta ve yangin police maliyetlerini
indirmemektedirler.

NFPA 20’ye Uygun Yangin Pompa Sistemleri Genel Ozellikleri

Yangin pompalannin calisma &morleri boyunca maksimum  givenirlik
birinci planda tutulur. Bu sebeple diger pompalardan farkli olarak tasarruf
ve verim géz éniinde bulundurulmaz.

NFPA 20’ye Gére Yangin Pompasi Performans Ozellikleri
Nasil Olmalidir

Kapali Vana Basing Degeri: Yangin Pompasinin kapali vana basing
degeri, (sifir debi de pompanin verebilecegi maksimum basing) anma
degerinin % 140"ini gegmemelidir.

Anma Degerleri: Talep edilen debi ve basing degerinin pompa hidrolik
egrisi Uzerinde kesistigi nokta.

Maksimum yUk: Yangin pompasi egrisi, anma debisinin %150 kapasite
degerini saglamalidir ve % 150 debi kapasitesindeki basing degeri, anma
basincinin %65’in den az olomaz. “Egri 1" de egri limit degerleri
gdzikmektedir.
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Curve 1: Characteristic Limit Value Curve
Egri 1: Karakteristik Limit Deger Egrisi
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Note: The pump closed valve

pressure can be maximum

1.4 times the nominal pressure.
The pump pressure at 150% flow
cannot be less than 65% of the
pump nominal pressure.

¢ According to NFPA 20, the rated flow rates of fire pumps are in the
range of 25-5000 gpm.

* Nominal pressure value must be 40psi and above.

* Pump types; Horizontal end suction, in-line type, horizontal split case
and vertical shaft turbine are specified as type.

¢ Control panels of each pump must be separate.

* In NFPA 20, fire pump suction diameters are determined according
to the maximum velocity at 150% of the rated flow rate (4.6 m/s).

* Fire pumps must have a rising spindle valve between the suction line
and the suction collector.

¢ Itis absolutely necessary not to put a strainer on the suction line.

¢ NFPA 20 allows suction from negative elevation in fire pumps only
for “Vertical Turbine” pumps, end suction and split case pumps should
never be operated with negative suction.

¢ There should be check valves and butterfly valves in the discharge
line of fire pumps, respectively.

* If the fire pumps are selected as 2 electric, there must be a reliable
power source to feed the pumps and panels even if the electricity is cut
off. In the absence of a reliable power source, at least one of the
pumps must be selected with a diesel engine.

* The jockey pump is used to eliminate small pressure drops in the fire
installation before the main fire pumps are activated and its flow rate
is min. It should be 1/100th of it, and its pressure is min. of the main
fire pump pressure. It should be above 1 bar.

Not: Pompa kapali vana basinci,

anma degerde basincin maksimum
1,40 kadar olabilir. %150 debideki
pompa basinci, pompa anma
basincinin %65’inden kicuk olamaz.

* NFPA 20’ye gére yangin pompalarinin anma debileri 25-5000
gpm araligindadir.

* Anma basinc degeri 40psi ve daha Ustl olmak zorundadir.

* Pompa tipleri; yatay uctan emisli, hat tipi, yatay ayrilabilir gévdeli
ve dusey milli tirbin tip olarak belirtilmigtir.

* Her bir pompanin kontrol panolar ayr ayri olmalidir.

* NFPA 20’de yangin pompa emis caplar anma debisinin %150’de
ki maksimum hiz durumuna gére belirlenmistir (4,6 m/sn).

* Yangin pompalar emme hath ile emis kolektéri arasinda yikselen
milli vana olmalidir.

* Emme hattina kesinlikle pislik tutucu konulmamasi gereklidir.

* NFPA 20, yangin pompalarinda sadece “Dik Tirbin” pompalar
icin negatif kottan emise izin vermektedir, uctan emisli ve aynlabilir
govdeli pompalar kesinlikle negatif emis ile galishnlmamalidir

* Yangin pompalar basma hattinda sirasi ile ek vana ve kelebek
vana olmalidir.

* Yangin pompalan 2 elekirikli secildigi takdirde, elekirik kesilse bile
pompalari ve panolar besleyecek givenilir gic kaynagi olmasi
gerekmektedir. Givenilir giig kaynagi olmadigi takdirde, pompalar-
dan en az birinin dizel motorlu olarak secilmesi gerekmektedir.

* Jokey pompa, yangin tesisatindaki kiicik basing disuslerini ana
yangin pompalan devreye girmeden gidermek icin kullanilir ve debisi
ana yangin pompa debisinin min. 1/100’0 kadar olmalidir, basinci
ise ana yangin pompa basincinin min. 1 bar Gzerinde olmalidir.
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MATERIAL OPTIONS

pump

MALZEME SEGENEKLERI

Part List E:ast Iron / . Ductile Iron "Ca"sting / Bronze / Stainless Steel./ Parca Listesi
Dékme Demir Sfero Dokiim Bronz Paslanmaz Celik

Volute Casing o @) Salyangoz Gévde
Seal Box () O Salmastra Kutusu
Impeller (] @) Cark
Shaft [ ] Mil
Bearing Housing (] Rulman Yatag:
Sealing Five turns with soft packing or mechanical seal / Bes sarnm yumusak salmastra veya mekanik salmastra ile

(*) Options: Volute Casign should be Cast Iron or Ductile Iron according to the

pressure class.
"Note: Bearing must be with a bearing life of at least 5000 hours.

* Flanges are produced as TS EN 1092-2 PN 16."

PUMP EQUIPMENT

* Air release valve (for both electric and diesel pumps)
* Casing relief valve (only for electric pumps)
* Manometer in the discharge line, vacuum meter in the suction line

*The pump room must be above +4°C against the danger of
freezing.

Note: Suction and discharge lines of fire pumps must be fixed to
the fixed surface with seismic protectors to protect them against
earthquake and vibration.

(*) Secenekler : Salyangoz Gévde basing sinfina gére Dékme Demir
veya Sfero dékim olmalidir.
"Not: Yataklama en az 5000 saat mirli rulman ile olmalidir

* Flanglar TS EN 1092-2 PN 16 olarak tretilirler."

POMPA EKiIPMANLARI

* Hava atma ventili (hem elekirik hem dizel pompalar icin)
* Gévde rahatlatma vanasi (sadece elekirikli pompalar igin)
* Basma hattinda manometre, emme hatinda vakum metre

* Donma tehlikesine karsi pompa dairesinin +4°C zerinde olmasi
gerekmektedir.

Not: Yangin pompalarinin emme ve basma hatlar, deprem ve

titresime karsi korumak lizere sismik koruyucularla sabit yiizeye
sabitlenmelidir.
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FIRE PUMPS VERSIONS YANGIN POMPALARI VERSIYONLARI

Explanation / Agiklama

Pump set with diesel engine, electric motor and jockey pump /

Dizel motorlu, elekirik motorlu ve jokey pompall pompa sefi

Diesel engine and jockey pump fire pump set /

Dizel motorlu ve jokey pompali yangin pompa seti

Pump set with electric motor pump and jockey pump /

Elektrik motorlu pompali ve jokey pompali pompa sefi

Pump set with two electric pumps and jockey pumps /

iki elektrik pompali ve jokey pompali pompa sefi

Table 1 : NFPA 20 Fire Pump Versions
Tablo 1 : NFPA 20 Yangin Pompasi Versiyonlan
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Horizontal pump module

Module with diesel pump
Yatay pompali modiil

@ Electric main pump module / Dizel pompali modiil
Elektrikli ana pompa moduili
® Jockey pump module /
Jokey pompa modiili
Diesel main pump module /
Dizel ana pompa modli

Figure 1: Modular System
Sekil 1: Moduler Sistem
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CONNECTION TYPES

¢ The diameter of the line between the fire pump and the suction
collector must be straight, with a minimum length of 10 times the
suction diameter of the pump in NFPA 20. “Figure 2” indicates the
correct and incorrect connection types of this connection.

BAGLANTI SEKILLERI

* Yangin pompasi ile emis kolektéri arasindaki hattin capi pompanin
NFPA 20 ‘deki emme capi degerinin minimum 10 kati uzunlugunda diiz
bir sekilde olmalidir. “Sekil 2” bu baglantinin dogru ve yanlis baglant
sekillerini belitrmektedir.

TRUE / DOGRU

WRONG / YANLIS

2

Air Duct /
Hava Cebi
——

Sl

TRUE / DOGRU WRONG / YANLIS
The distance between
Suction / The distance between ) the pump flange and
Emme the pump flange and Suction / the elbow/T-flange is
A the elbow/T-flange is Emme less than 10 times the
2 greater than 10 times p pump diameter /
th diamet =
e pump diemeter/ R Pompa flansi ile dirsek/
<— Pompa flang! ile dirsek/ T flangt arasindaki
T flangt arasindaki mesafe pompa capinin
mesafe pompa capinin 10 katindan kiguk
p. 10 katindan biyuk %
7 RN
/ T/Elbow
T/Elbow T/Dirsek
T/Dirsek /
R L/ Disch / Discharge /
le 2 Discharge Basma

Basma

TRUE / DOGRU

WRONG / YANLIS

Suction /

The distance between the ST

£33
pump flange and the elbow/ ¢ ‘ 7
T-flange is greater than 10 @ r(‘_

)
times the pump diameter / ( < )

Pompa flans ile dirsek/T

The distance between the

Suction / pump flange and the elbow/

Tflange is less than 10 times
the pump diameter /

Pompa flanst ile dirsek/T
flansi arasindaki mesafe
pompa capinin 10 katindan

flansi arasindaki mesafe y B kigtk
pompa capinin 10 katindan Discharge / , 5% Discharge /
buytk Basma Basma
TRUE / DOGRU WRONG / YANLIS
Suction /
_Emme
Optional /-
Opsiyonel
Discharge /
Basma ischarge /
Basma
Figure 2: Pump Suction Line Connection Examples
Sekil 2: Pompa Emme Hath Baglanti Ornekleri
pump www.sempapompa.com @




CONNECTION TYPES

* |f the fire pumps are sucking directly from the tank without a suction
collector, a vortex plate should be placed. Vortex plate dimensions
should be as follows. Vortex plate dimensions are indicated in “Figure
&7

¢ If needed, an eccentric reduction should be placed at the pump inlet
in the suction line, and a concentric reduction should be placed on the
discharge section if needed. The top of the eccentric reduction must
be flat. The use of reduction in the suction and discharge lines should
be determined according to the “Table 1” according to the pump flow
rate.

* Forexample, if a 750 gpm pump has a suction diameter of 6” at the
manufacturer, it is not necessary to use an eccentric reducer, but if it is
4" an eccentric reduction from 4” to 6" is required.

¢ The flow meter diameter should be selected according to the “Table
1" according fo the pump flow. In addition, the flow meter should be
connected fo the pump discharge line between the butterfly valve and
the check valve as in “Figure 4” in NFPA 20.

BAGLANTI SEKILLERI

Water Tank /Su Deposu

* Yangin pompalar emis kolekt&ri olmadan direk depodan emis yapiyor
ise vorteks plakasinin konulmasi gerekmektedir. Vorteks plakasi slcileri
asagidaki gibi olmalidir. Vorteks plakasi lctleri “Sekil 3” te belirtilmistir.

» Ihtiyac duyulmasi halinde emme hattinda, pompa girisine eksantrik
rediksiyon, basma kisminda ise yine ihtiyac duyulmasi halinde konsantrik
rediksiyon konulmasi gereklidir. Eksantrik rediksiyonun Ust kisminin diiz
olmasi gerekmektedi. Emme ve basma hattinda rediksiyon kullanimi
pompa debisine gére “Tablo 1” e gére belirlenmelidir.

» Ormegin 750 gpm bir pompanin treficideki emis capr 6” ise eksantrik
rediksiyon kullanilmasina gerek yoktur, fakat 4" ise 4” ‘ten 6” ‘e eksantrik
rediksiyon kullanilmasi gereklidir

* Debi mefre capi pompa debisine gére “Tablo 1”’e gére secilmesi
gerekmektedir. Ayrica debi metre, NFPA 20’de pompa basma hattina
kelebek vana ve cek vana arasina “Sekil 4” deki gibi baglanmasi
gerekmektedir.

Wide Angle Elbow /
/ Genis Agili Dirsek

D— - — |

Anti-Vortex Plate
(minimum 2D x 2D) /
Vorteks Onleyici Plaka
(minimum 2D x 2D)

Minimum 1/2 D or 152.4 mm
(whichever is greater) /
Minimum 1/2 D veya 152.4
mm (hangi mesafe daha

buyiik ise)

Water Tank Surface /
Depo Yiizeyi

Figure 3: Vortex Plate Dimensions
Sekil 3: Vorteks Plakasi Olguleri

Minimum 5 Times
the Pipe Diameter /
Boru Capinin

Minimum 5 Kati

Minimum 2 Times of
Pipe Diameter /
Boru Capinin
Minimum 2 Kati

Line to water tank /

@0

.

S

6 Su deposuna giden hat

Butterfly Valve /
Kelebek Vana

Cek Vana

System Supply /
Sistem Beslemesi

Check Valve /

Flowmeter / Debimetre/”

0OS&Y Valve
Yiikselen Milli Vana

Line from the
water tank /

Su deposundan
gelen hat

=

Figure 4: Flowmeter Connection Diagram
Sekil 4: Debimetre Baglanti Semasi

www.sempapompad.com
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CONNECTION DIMENSIONS

BAGLANTI OLGULERI

Pump Capacity / Pornpa Debisi Minimum Pipe Diameters (Nominal) {inch) / Minimum Boru Caplan (Nominal) (ing)
m/h (GPM) Sudion / Emme | Discharge/ Basma R;:i{\(‘/’;ﬁ/ | Sﬁ:iﬁ;e/ Megslzgggg:;i;e/
Relief Vana Bogalima

| 6 25 1 1 3/4 1 1 Ve |
| 1 50 1 14 1 Vs 1% 2 |
| 23 100 2 2 1% 2 2% |
| 34 150 2V 2% 2 2 3 |
| 45 200 3 3 2 2 3 |
| 57 250 3% 3 2 2V 3V |
| 68 300 4 4 2% 3% 3V |
| 91 400 4 4 3 5 4 |
| 102 450 5 5 3 5 4 |
| 114 500 5 5 3 5 5 |
| 170 750 6 6 4 6 5 |
| 227 1000 8 6 4 8 6 |
| 284 1250 8 8 6 8 6 |
| 341 1500 8 8 6 8 8 |
| 455 2000 10 10 6 10 8 |
| 568 2500 10 10 6 10 8 |
| 682 3000 12 12 8 12 8 |
| 795 3500 12 12 8 12 10 |
| 909 4000 14 12 8 14 10 |
| 1023 4500 16 14 8 14 10 |
| 1136 5000 16 14 8 14 10 |

Table 2: Diameter Table
Tablo 2: Caplandrma Tablosu

8 | pump
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SYSTEM FLOW DIAGRAM SISTEM AKIS DiYAGRAMI

=

4 Q t/ T r
1.Pump (Diesel 2. Pump / Jockey Pump
Engine) / Pompa Jokey Pompa
Pompo (Dizel

CE) X Pompal)

X

O
/

WT
Butterfly Valve with
DQ Monitoring Switch / —  Check Valve /
lzleme Anahtarli ™~ Cek Vana
Kelebek Vana
Flowmeter /
@ Debimetre @ Pump /- Pompa
<] _?verﬂolzv C;(?ne /
RO?'W:‘OV |onl7 Monitoring Switch
elief Valve OS&Y Valve /
ﬁ Relief Vana % IZleme Anahtarli

Yikselen Milli Vana
DC: Discharge Collector / Basma Kollektéri

SC: Sudtion Collector / Emis Kollektéri
WT: Water Tank / Su Deposu

Figure 5: Fire Pumps Flow Diagram Conforming to NFPA 20
Sekil 5: NFPA 20’ye Uygun Yangin Pompasi Akis Diagrami
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SYSTEM CODING

10

pump

FP N20 TKF 100-315 / 1

SISTEM KODLAMASI

/132 /| D150 / SPL-C 50/08

]

Y

\

\

\

\

Jokey Pompa Modeli
Dizel Motor Glict (kW)
Elektrik Motor Gucu (kW)

Elektrikli Pompa Adedi

Pompa Tipi

Norm ——> N20 - NFPA 20

SEMPA Grup Kodu
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SYSTEM PERSPECTIVE

Discharge Collector / Jokey Pump /
Basma Kollektori Jokey Pompa

Butterfly Valve /
Kelebek Vana

Pilot Pump /
Pilot Pompa

OS&Y Valve /
Yikselen Milli Vana

Suction Collector /
Emis Kollektori

Eccentric Reducer /
Eksantrik Rediiksiyon

@ www.sempapompa.com

Base Plate /
Sase

Electric Motor /
Elekirik Motoru

Check Valve /
Cekvalf

Diesel Fuel Tank /
Dizel Yakit Deposu

Concentric Reduction /
Konsantrik Rediksiyon

SISTEM PERSPEKTIFi

Main Pump Electrical Panel /
Ana Pompa Elektrik Panosu

Diesel Engine /
Dizel Motoru

Diesel Pump
Electrical Panel /
Dizel Pompa
Elekirik Panosu

Manometer /
Manometre

Pressure Transmitter /
Basing Transmitteri

Pilot Pump
Electrical Panel /
Pilot Pompa
Elekirik Panosu

Battery /
AkU

pump | 11




Fire Pump Control Panels According

12

to NFPA 20

Electric Driven Pump Protection-Control Panel

* All output connections except motor are low voltage (12/24 Vdc)
* 3 Voltmeters

* 3 Ammeters (max.1000 A)

* Mains phase meter 50/60 Hz * Phase sequencing

* Wattmeter (Active power)

* Varmeter (Reactive power)

* Voltammeter (Available power) ¢ Cosinemeter (Power factor)

* Total working time

* Partial working time

e Auto - Manual start and stop when the manual switch is in the
manual position

Electric Driven Pump Protection-Control Panel

* All output connections except motor are low voltage (12/24 Vdc)
* 2 Batteries

* 2 Voltmeters

* 2 pieces of battery ammeter

* Tachometer

* Temperature indicator

* Oil temperature indicator

* Oil pressure gauge

* Fuel level indicator

* 2 battery chargers

* Battery efficiency control

* Reporting an operating error

* Manual operation buttons

* Warning lamps test button

* Test commissioning

* Monitoring whether the batteries can be charged separately

* 3+3 fotal 6 cycles automatic start attempt from batteries

e Auto - Manual start and stop when the manual switch is in the
manual position

pump

NFPA 20’ye Uygun Yangin Pompa

Kontrol Panolari

Elektrik Tahrikli Pompa Koruma-Kontrol Panosu

* Motor harig bitin gikis baglantilan diisik voltaili (12/24 Vdc)
* 3 Adet Voltmetre

* 3 Adet Ampermetre (max.1000 A)

* Sebeke faz metre 50/60 Hz

* Faz sralama

* Watmetre (Akfif giig)

* Varmetre (Reakiif giic)

* Voltampermetre (Mevcut giig)

e Kosintismetre (Guc faktori)

* Toplam calisma suresi

* Kismi calisma siresi

¢ Otomatik - Manuel anahtari, manuel
konumunda iken elle calishrma ve durdurma

Elekirik Tahrikli Pompa Koruma-Kontrol Panosu

* Motor harig bitin cikis baglantilan distk voltaili (12/24 Vdc)

* 2 Adet Ak

* 2 Adet Voltmetresi

* 2 Adet Ak ampermetresi

* Takometre

* Hararet gostergesi

* Yag 1si gostergesi

* Yag basinal géstergesi

* Yokit seviye gostergesi

* 2 Adet Aki sarj redreséri

* Akilerin verim kontrol

* Calisma hatasi bildirme

* Elle manuel calishrma butonlan

* ikaz lambalan test butonu

* Test amacl devreye alma

e Akilerin ayn ayn sarj edilebildiginin izlenebilmesi Akilerden 3+3
toplam 6 sar gevrimlik otomatik baslatma tesebbisy

e Otomatik - Manuel anahtan, manuel konumunda iken elle calishirma
ve durdurma
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Fire Pump Control Panels NFPA 20'ye Uygun Yangin
According to NFPA 20 Pompa Kontrol Panolari

BMS Control /
BMS Kontrol

Control Panel /
Kontrol Paneli

Auto / Manual

Contactors / Selection Switch

Kontakt&rler Otomatik /Manuel

Secim Anahtan

Main Breaker /
Ana Kesici

Terminal
Connections /
Terminal

Baglantilan

Control Unit /
Kontrol Unitesi

Figure 6: NFPA 20 Electrical Fire Panel Interior View
Sekil 6: NFPA 20 Elekirikli Yangin Panosu ic Gérinim

Battery Chargers /

Control Paneli / Ak Sarj Aletleri

Kontrol Paneli

Control Buttons /
Kontrol Digmeleri

Control Card /
Kontrol Karti

Terminal Connections /
Terminal Baglantilan

Starter Relays /
Mars Réleleri

Figure 7: NFPA 20 Diesel Fire Panel Interior View
Sekil 7: NFPA 20 Dizel Yangin Panosu Ic Gérinim
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FP SERIES
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