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SUERRP(M)EIFKHEBEFED-_—XICBMALTLET,

Our FRP (M) pipes are developed to meet the needs of the hydroelectric power industry.

BAEARET RILF—DBHEICEIF T Towards the Age of Renewable Energy

HHAKREKUR  KNDEBPABAREE VW OIcBETRELIRILF—DEESNTVET . ZUERRP(M)
'J:'[g\7J<jj%5€,Pﬁ®r:Et£(LL1§ﬂqL/VL?LL:&\ ?TL\E—jianﬂNJ_E8|\/|Pa@x#t%;%ﬁﬁLVULMTEBD?I'_U
BN KEBFHEIEITTIRRE<BEY LHICEWVWTCTHENRTT. £FF. Bafr. THtdRXE&HREFEL S Cifstz
BLYTWLWET,

After the Great East Japan Earthguake, the world is moving towards the development of
renewable energy such as hydropower and solar power generation. Our FRP (M) pipes are
widely accepted by the hydroelectric power industry and used in the total of about 30
hydroelectric power plants (more than 12,000 meters). Our achievements include the
operation under the 2.8MPa maximum internal design pressure. Our FRP (M) pipes receive high
reputation, not only Outstanding hydraulic characteristics, but also strength and workability,
from customers such as electric power companies, local governments, municipal bureaus of
enterprise, bureaus of reclamation, etc.

W 1985 ¥ T )L F—HAHITFRP(M) B 555 bk a bl .= =277 )V (R) 11T
W 1987-ALiBEE SRR/ R YBINIFEERR ¢300/179m/FRP-FRPM

W 1992+ BIRERF R/ BABKRETS >V $2400/300m/FRP-FRPM
W 1993-HEBAWK)/IIFHEPFR ¢1350/56m/FRPM

W 1993« 30 P A TR /K ) 3R i (IS B 3~ 2 R e e D 2 A B N CHIH 28D %
TR DD BUEE ., KRS OAMAL FRP(M) B M EFA]
CERSHEEER DR 115&- A5 RTE1345)

W 1997+ (1) K IS T = [ KPR E ZEHEFRP (M) K58 # 1] €

W 1998 JARA/ B EREFR $700/1,033m/FRPM

W 2006 MEIES (¥%) /BFENE=RER ¢1800/57m/FRPM

W 2011 RRENYZ1—77 N7 — (1) / KETHERERR ¢ 900/1,917m/FRPM
W2014-LBEEE S (%) /NONINE=RERR  ¢1200/2,213m/FRPM

W 2014-=IE)IE S (¥F) /TEDEFEEFR  $800/1,155m/FRPM

V2015 (¥k) TELFO—/GHHEER $900/10Tm/FRPM

W2016 AWEASWVWITF2— (¥5) /BBIEKNDEEFR  $800/1,129m/FRPM
W 2017-fHREISESE (#%) /L5 —FEPT ¢ 1350/1,840m/FRPM

W2018° (¥k) ¥—IA- 77 /OFRZRNINKAEER ¢1000/1,720m/FRPM
W2020° (—#L) B HAREAN 1 & [ KIS L HEFRP (M) K4 B | SCaT
W 2020- 1 EREE ) THENEOK I FEERT  $1100/578m/FRP-FRPM
W2020° =ZETUTIVNNKIFEER $1650. $2200/337m/FRPM



FRP(M)E&D#&iE& FRP (M) Pipes Structure

JUERRP(M) EIE AANEFRPEORBICHIBEEIL YL ZER L. —#BEICRIEUIc D TT . ANEIDFRPEIL/ (1 TIC4EUS
HIF 07z, e REEBOEIEEILSY IVEIEFNHNEFRPEBZ —EDERICR S B AN ZGET BE T . CNHREIFDES
AAEICHBNTVSIERTT . Fc BIIEEILY VST EVEEAFRPEDRIEHIAE T,

KURIMOTO FRP (M) pipes is a matrix of resin mortar layer, exterior FRP layer, interior FRP layer, various glass fibers and the other
layers where the resin mortar layer is placed as the middle layer between the interior and exterior FRP layers. They are molded into
one-piece structure. The interior and exterior FRP layers serve to keep the pipe bending stress constant, and the resin mortar layer
serves to maintain the spacing between the interior and exterior FRP layers constant. For transmitting the shearing force, this is
the structure which makes the KURIMOTO FRP (M) pipes durable to the high internal pressure and external pressure. The pipes
consisting of FRP layers only for high pressure service can also be manufactured upon request.

BFRPME KiE#EE () A sectional diagram of FRPM PIPES

S\ EFRPJE / Exterior FRP Layer
{REEE / Protective layer
AEAEAS R HE / Circum glass fiber
A mAT b / Axial glass fiber

#B5EILZIVE / Resin Mortar Layer

WEFRP/E / Interior FRP Layer

5 mAT Ak / Axial glass fiber
MEBEAS R i / Circum glass fiber
{RE&Z / Protective layer

BFRPE WTE#EIE(f5l) A sectional diagram of FRP PIPES

{R3EZ / Protective layer
AEAEAS R HE / Circum glass fiber
A @AT A / Axial glass fiber
AEAEAS R HE / Circum glass fiber

{R:EZ / Protective layer

MFHEER Joint structure drawing

FEOPE (Nominal diameter) : 200~3000
TR (Standard length) : 4m-6m
FREFCELCNU CEREDRE

*Customized lengths are available upon request.



FRP(M)E&D4%5& FRP (M) Pipes Characteristics

1. 7KEB4FMYE Hydraulic characteristics
NEDEBEIcHEE T DERICIDTCIF 1 ORI IV ITHIEDHORETT,

Because of its smooth inner surface, the pipe having the smaller diameter by one size can also be selected depending on the type of pipe.

IHE FRP (M) & HE By 21 IVEEE RUIFLVE
Head FRP (M) pipe Steel pipe Ductile Iron pipe | Polyethylene pipe
TIRERER (C) 12 2E(E ~
FI(})I:N speed coefficient 150 100~130 130 150

HEL B EAE N R R EIDRE RS HIEABEEN TYART T REL S ERE RS B ®et—) TS5/ V&b
i 2N . . . .
2. .‘ﬁli%’l#._g‘é Jointing characteristics
HFOHFBHITBENREVCHHEZE)BRELE T .. /e HITEEEBAEECT,

Because of the large allowable bending angle, the pipe system can follow the land subsidence in case of earthquake. Bent installation of pipes is also available.

PEUE AT AE
Nominal diameter | Allowable bending angle
200~250 6°00’
300 5°00" fRfElE —

Elasticity I
350~400 4°30’ A Flexibility
450~800 4°00’
900~-1000 330 DRSS I FEAOREHTREL HEOEDEEAES LT HEHIAEDLS ERRICL TR,

1100 3°00’ Note: The guideline for the maximum design bending angle in the bent installation of pipes is about half of the allowable bending
angle of the pipe.

1200 2°50’ _ s .
HEEMKEARNIRESRMHEIRREE R EAREREN 2R T[ T B EE BN R E R UER H#

1350 2°40' Fet—) A T AV BRU—BAEEABHLIAKIRR FTKPIRRERMEEFRP (M) KEEKR] KD

1500~3000 2°30’
=] . . .
3. EEDEZEThiOlgE Design options available

ERRACIOTERIGREREI DZEDFRECT T,

Design strength options are available according to usage conditions.

FRP (M) ED#emrIsa~E Ds%sH5 Example mechanical strength properties of FRP(M) pipes

I5H Head BT Unit #18 Number Value

#E / Density kg/mm3 2.0%X10°
HEHSASER MA@ / Circum % 20~30
/Glass fiber volume fraction | @751 / Axial % 5.5
5|3838 <& / Tensile strength el Fircum N /m? 3407480

#h751E / Axial N /mm?2 100~240
[EfERE MAA® / Circum N /mm? 320~370
/(ColT 95 E SR #7578 / Axial N /mn2 120~160
HABIERE / Shear strength N /mm2 54

LRDBEE—TEDRHE TICOI3E I GHEE) ERUIL B D THD. RAESTER/ ERRIT I HED TRIBOFTE A

4. BT Workability

BETCTHDCH SETHEICEBNTVET, K. kFEIEE AT A IaA N CHD. EDEBEGIFESHTI,
Lightweight and high workability. The slip-on joint structure makes pipe connections easy.

FOE £ (kg/m) / Mass(kg/m)
E=
Nominal diameter FRP(M)"EE".:' ﬁlﬁi"ﬂé 77&’]’)bﬁ%KHZ3E /T:UI?I/\/FE‘;
FRP (M) pipe Steel pipe Ductile iron pipe, K-type, class 3 polyethylene pipe
500 35 74 (t=6) 93 74.2
1000 141 223(t=19) 300 —




FRP(M)E®D{t#%k FRP (M) Pipe Specifications

1 %*E Type of pipes

FRP(M)E I ERETEMHITIG T, Tk BRE KRR, B OB EH B OB EE LT T,
The FRP (M) pipes are selected according to design strength under filling, full and empty conditions.

[&&] [Reference]
FRPMZ FRPM PIPE
BOBE FRP& =
Special purpose, class 1 Class| Class 2 Class 3 Class 4 Class 5
ARG
* * 1.30 1.05 0.70 0.50 0.25
(MPa)

*}FRPERUHFHEIC DOEFL U L 1RBEDRARNEL LOELRFAIRETT, THAT I,
*The FRP pipes and the special purpose pipes having the design internal pressure higher than the above Class1
values can be manufactured upon request. Please contact us.

2@?@*%11*% Abrasion resistance specifications

FRP (M) &(F. ENEDMEFR M ZE LS BAeHIC. ME
FEB7ZRITCVE T MEFERBDIIERIC DV TIE. BIE CHEE
—Féb‘o

FRP (M) pipes have anti-abrasion layer on their internal surface to
improve arbrasion resistance.
Please contact us for specifications of anti-abrasion layer.

MEFEE Anti-abrasion layer

S.FAEMHE-HIREAE Same material bent pipe and deformed steel pipes

[ERIEBIE BB LA BOMENRIFRIEETT
MNEFELORGIERROZNUCESIATOICEDHEE T,

The bent pipe having the bent section made of the same material as the straight section can be manufactured.
Jointing with the deformed steel pipes is easy with the special socket.

AEHE HZERE

Same material bent pipes Deformed steel pipes

ZORILER FORYyYaydh
KAz 088

G : )

) I 1

FRP(MERO  BA/EAK




4 #RR I ERRIRICH L O] §E Meeting various demands from any environmental conditions

NIFETHONDER MK, T —REILTITDIHEED
7 IUAUMK, BHECERORINRE  FERRIEICINU T b
FEMBZZE R DB CERAIIEH TN COERNABETT,
FIABREEBDRAT AN —FDINIHTEFI,

The FRP (M) pipes can be used under various conditions such
as acid water in volcanic zone, alkalinity water in concrete jacket,
ultraviolet rays in the exposed pipe installation, etc, by changing
their main constituent materials. Thrust collars can be used in
the installation of pipes on slopes.

> AZANIZ—

s Thrust collar

B.5%5TF;EDBAFE Explicit design process

FRP (M) &3 KPIRE BT R #ECRDFRETTADEILL C
W&ET,

The design process of the FRP (M) piping system has been
clarified and established by the Hydraulic Gate and Penstock 2R e
Engineering Standards.

e TE&E Construction Achievements

ERHAZ T oo EE T (%R) 5 IR | |SBE=HEFR

Exposed Penstocke«+««- Yusuharagawa Daisan Power Plant of Shikoku Electric Power Company

BT | BHIREMEERET
FERRA - 1930F(2006FE) . .
BAHA : 2,800kW BEE/\R

E?; 1800 & Saddle band
B o B

EE  :57m EL.225.4m FRPM® 1800

Location . Yusuhara-cho, Takaoka-gun,
Kochi Prefecture
~ 1] — AN
Operation started :  1930(repair2006) = /7 ) I\i =
Maximum output: 2,800kW Concrete support

Norminal diameter : 1800 EL.209.7m
Type of pipe : FRPM PIPE —_—

Length . B7m



2. THIBEEIHZT oo RREHY =2 —77 T IVINDT— (¥%) KEIFEREFR

Buried Penstock-:++-*Ohmachi Shinsegi Power Plant of TEPCO Renewable Power, Inc.

Tzl - REIEAHTH
FERA : 20125
BRAH77: 1,000kW
O 900

Ehe . FRPME&
fER 2 1.917m

Location . Ohmachi City. Nagano Prefecture
Operation started: 2012
Maximum output: 1,000kW

Norminal diameter : 900 <1,400~ !
Tyoe of pipe : FRPM PIPE | | FRPM®900
Length :1,917m
Bk AT
Water intake level
EL.967.890m
HRKAL
Water discharge level

EL.844.573m

FRPME
FRPM Pipe

HE
Iron pipe _
HEFR

Power plant

3. BRI - --FBIERFE (W) B P XD BKIZKFEER

Embedded Penstock: «++++Okinawa World's First Sea Water Pumped Storage Station of Electric Power Development Co., Ltd.

BT RS EEE AR E EEAT
FEBRR . 20044
BAH : 30,000kW
O 2400

] : FRP& -FRPME FRPM® 2400
iR . 300m

Location : Kunigamigun Kunigamison,
Okinawa Prefecture

Operation started : 2004

Maximum output: 30,000kW

Norminal diameter: 2400

Type of pipe : FRP PIPE/FRPM PIPE

Length : 300m

B

Balancing reservoir

EL.129.2m

K

Sea water

HERT
Power plant

TBUKER

Discharge channel

EL.—25m
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T550-8580
T108-0075
T060-0001

T980-0014
T450-0003
T730-0035
T812-0016
T527-0108
T529-1325
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bR mEZEER

ABRHAERIEI1 TE128195
RREEXERE2TH16&25
ALIRTIFRRXL 1 %73 T B 3%t
IIETHBEEXAE1TH 128305
ZEETPRXZERE1 TR 78235
LEMHRAE7EHE195
EEHESXESMREI TEISE 1S
BRI/ \ KRBT 1 #it

B REAERE A SRME 96 0F
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TEL:(06)6538-7700
TEL:(03)3450-8541
TEL:(011)281-3301
TEL:(022)227-1893
TEL:(052)551-6926
TEL:(082)247-4136
TEL:(092)451-6629
TEL:(0749)45-3110
TEL:(0749)42-3038

Kurimoto, Ltd.

Plastic Products Division

H e a d 1-12-19, Kitahorie, Nishi-ku, Osaka 550-8580
Tokyo 2-16-2, Konan, Minato-ku, Tokyo 108-0075
Hokkaido 3-3 Nishi, Kita-ichijo, Chuo-ku, Sapporo 060-0001
Tohoku 1-12-30, Honcho, Aobaku, Sendai 980-0014
Nagoya 1-17-23, Meiekiminami, Nakamura-ku, Nagoya 450-0003
Chugoku 7-19Hondori, Naka-ku, Hiroshima 730-003

Kyushu 1-3-11, Hakataeki-minami, Hakata-ku, Fukuoka 812-0016
Koto Factory 1 Koyagi-cho, Higashi Omi-shi, Shiga 527-0108

Shiga Factory 960 Toendo, Aisho-cho, Echi-gun, Shiga 529-1325

Unapproved reproduction is forbidden.

TEL:4+81-6-6538-7700
TEL:+81-3-3450-854 1
TEL+81-11-281-3301
TEL:4+81-22-227-1893
TEL:4+81-52-551-6926
TEL:4+81-82-247-4136
TEL:4+81-92-451-6629
TEL:+81-749-45-3110
TEL:+81-749-42-3038
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