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ON THE DESIGN AND OBSERVATION RESULTS OF FRP-PENSTOCK
FOR MINI-HYDROELECTRIC POWER STATION
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By Yuzo ENOMOTO, Shokichi IWABUCHI, Kazuo MISONO and Hiroji NISHIKA WA

In recent years, some of mini-hydroelectric power stations came into use FRP pipes

in place of steel pipes for their penstocks. This report explains some data for designing
FRP pipes -allowable stress of their components-, and how to determine pipes’ thick-

ness, -trial and error calculation should be done on the severest condition-, And the re-

port also refers to the observation results at a power station in Kanazawa city. They

showed that the actual measured value corresponded well to the calculated one on static

condition. On dynamic condition, at Cut-off test, pipe’s wall vibrated very little risen

from water hammer. And the safety of FRP-penstock was warranted.

Keywords . FRP pipe, pensiock, mini-hydroelectric power station
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CCT, EQE.BET uw, nidZhFIGTHULULED
P8 A i, %ﬁﬁ®%ﬁ#ﬁ%ﬁﬁ$ﬁ%7y>&?&
5. BhROREEC I, REBO V) - ToEEEEZ
T, Fav TEEREEM» AL, 7 - TEOH
FEEEANDEGS - Ay FBOMBAAFREADES
HENITNEELEUICEBEL TS5, FHNCHO TS
WBERE ) —TOREEZTTORENHETCHLDT,
EAEE O H > TIEIN S LESHTEE L 125
MPEEEGRE A FH D /B S8 S 720 (1272 L7 Ak
DA->THEVWREBIIERT S). EAECKLL &
Fav 7B (EAH) &7 - TEO A MR
100 000 kgf/cm? (9800 MPa), 7w h&O W&
MEAAEI 80 000 kegf/cm?® (7840 MPa) ©& b0, Zh s
EEDTEBEATOMELEE R EHEXRDEHIC

5.

= 375 000X10.5+80 000X 5.04+100 000X 3.0

10.5+5.0+3.0+1.5
=232 000 kgf/cm? (22 700 MPa)
100 000X10.5+240 000X5.04+100 000X 3.0

o= 105450430415
=128 000 kgf/cm? (12 500 MPa)

FHENC AWV e EORELURREO IR A1 - BT RO 5%
OFAHEMBE» S ,b,=0.23 BN THY, E%j‘im
WSS RIS HB T A5 E LT u=uXEJ/E~0.13
THol.
b) & K K
K—8 ® k21, FKBHITAEECH <A mdh
E—A Y FOEENKEIV. HELUXERHKTEI VY
V- OBEREOOITHEERICBIES 5 2 & IR
THO, ZITIHEASRTOMEBE O ETS.
B E T & EORMBERFIIR 21 HMBEWED
FUMBNEROLOTH S, ERBEREEITAKIC
LV FRBEFRTH-72. b, 0FHOFHAEILIENER
DLOTHBHOT, FTEMEITERESEOBMRE - Wik
FEE RO TER L.
T4 IZOTHDEBEFEUE LT
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£ UTHOEMEEEME (Fokes)

HEE | EpE

#ifE—-2 b HE 2.1

ME | (kef-cn/cr) *E 16.1 -
EHkgf/en®) +41.0 ---

HE [+ 857 ---

i HEGe) (TomEE + 3084
SFEH +11263

&7 (kgt/en?) +17.7 -

vTs 2V e + 15§ +128
(x 1078 g + 88 + 130

1kgf/cn*=98kPa 1kgf-cn/ca=9.8N-n/a 1kgf=9.8N

x5 UTADEMEEEME (FiKke)

HEME | EME

LA B (kgf/em?) ! +224

BHE | + 857

XA i FE ke  PIKEEH + 65
LIk RERS — 8759
K71 (kgf/ca®) -9.1

[ k- Fac! + 875 +954

(X 1078) e -293 - 78

HA 67 (kg t/en®) * +1230

@iFe—xv N BE |- 41218 -

(kgf-em) K& | -381088) ---

Ehr| BE + 428
HEB frECkeD)  [PakeEg + 38
MERS] 8799

&7 (kgtf/en®) ~24.2 .-

vEH MENE +1016 | +903

(x 107¢ )F 5 — 417 —408

1kgf/cm*=98kPa 1kgf-cm=10.098N-n 1kgf=9.8N

&1 LHBXEHTOMAE=6.63kgf/cn*(850kP a)
7 BHRETOME=6.82kgf/cnt (668kP a)
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EHAH GW)
T49(1/4) 1438(2/4) 2256(3/4)( 2985(4/4),
EH 0.078 0.087 0.127 0.182
EERFE | BRE) | 0.020 0,024 0.034 0.048
#hr(an) | HE 0.004 0.003 0.005 0,018
HROE) | 0.008 0.009 0.016 0.023
y BE 53 58 85 117
FR (L) 52 55 79 108
% e
(x10%) BE 50 56 30 113
BEWME 19 53 77 102
I R4 () 0.014 0.047 0.080 0,108
kBRI AR (n) 3.85 5.15 7,00 9.77
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O BREROIHEFE - (XB) XARAZRES 5.
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@ HES - WA - CAMATHDEFELN S L
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