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Technologies for Large-Scale and Long-Life Hydraulic Turbines for Global Market

)l BF F) B

B NAKAGAWA Naritoshi W KUROKAWA Toshifumi

PR A

W NAKAHARA Yuusuke

KNREOFRREHRTIRALTEY, REld, SHREBERERICHEL THRAGRMAREITOTNS,

EFFEOSVARKEARDT 78, AEFERT FTRERMELTERVT HEICLDBREMBRRMP, €2
YU ERVEBERORY MDY IERG AR MZ, o, KEKEOLKAELGEERRDIZVILTT—EEZDH
- REHNERIULLE, BIS, KEZBRLRHT CEEIHERBBATETHY, IROSVAETELR I HKENRF
MILDXRO—DELTKEFIKEBANDAF ML

Toshiba has been developing various technologies for hydraulic turbines in response to expanding world demand for hydroelectric power.  To
meet the demand for large-scale hydraulic turbine in recent years, we have developed manufacturing technologies for large-scale welded turbine
runners including an analysis method for estimating welding deformation based on the inherent strain method, and an accurate welding technology
using a welding robot with a sensing system.  We have also developed a ring gate and its control and protection system for application as turbine

stop valves.  Furthermore, we have developed hard coating technologies for turbine water-contact surfaces as a solution against the silt abrasion of
turbine.
1 EADZE 81 . R
X SEAlfE

KIIFEEIL, BRBEICELWEE I ATLALELT, #Hiickibr
BZS R BERR IS BT OE A& AT DI TH Y, TaE
MIRD—2L LT, 4R bR TIAR #2732 LA
fFEINTWVD, 4, HROKITTIE, HHOZHALIC
R, BELREZFHLERERKED LV, BHFEGL
HBEMARZ AN EToT D,

CITIE, HEABSE L2 KA R K Hi o s BT R0 7K
O EHFWILHEMOR 1S, FHI=—ZXDfE, KT 58k
Hefir, Vo7 — M E, ROESHS B O WTHRR 2,

FHAIGIE

2 KRBEKEAOERHM

21 KBS FAOEABEH

K% 72 (100 m) TRZA R (200 ~600 MW) DK H i,
KA B FEETEENMRE (BH)EW) THbDH, 2075
ADKIET Y FIZRKEVHOTEESm, HR300t1ETS
LOLHDHI NS, ML, FFICKIBET VOB EH

1. ZVFRRICEIZ2BEREVEOBRRBRERABBEDLLE —
[ 4 O AENT & 2 B IRAT OFE TN, FEBICT v FREHRL LB
SYTCEIHIEF TR L7240 (1I~T) o7 —F & X3, BAfdmric
DETBOMBD LS ENT V5,

Comparison of results of simulation and measured values of runner blade
welding deformation
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Welding robot with sensing system

GED  FENCHIOADE1—4EEAVT, BIFFEET/OISIVIL
THLEIM.

12

2.2 YVJT5—bOR%E

V7= MIKEDIE K O—FTH 5205, KIEFHIC
RESNDALRERLRY, ATAR=VENAL FR—=V OIS
REINLIONFHTH L, F—b2E&MICLETVHAE
B3R A5 MFERD 7 — bR D% i & B 2E (N2 Q)
L7 —MRD F IR 72 IBEIR Y — i Ko Tk AR LT
Bo KEGEBIEFIZ, KHE B N—IZ5E L 2uER Y —F
E—=F TLHT = M REBE ST LA 271
YT TR EN DR EBITHEMN T 5720, BlmiiIKIIiEE
HEEL R\,

V7= MIALOREIRLT, KOREKICDRIETE
2L, RUBESRR LARMBHIOIZXMHIR TE LI EHD,
FIREET T Y AKRBTHRAPEATETEY), BitdbH-
REREANOBEHILAREZ KL 7-OMFEE HED TN 5,

VT —=FDORFEDRA Y MIUTOEBYTH b,

(1) FHMCERARE SN —FRE—-F DA -2

i Z%S %,

(2) A FR=VAREEREOFIEIER L L TR E 2 2
Ka3hsb,

(3) MR MBEREC S — PAEIC I DHAHEZZR SN S,

NS EERF LM 21TV, WERS & PLC (Pro-
grammable Logic Controller) Z#lAa &5 & T, 5
Pk, ek, ROEYEENZESIME R ofl#H > A7
L EH L (B4),

ZOREETICH RS,

(1) HEEY—FRE—F2MHUHIETL LT IR
BRAEREIZ T — MR O KT 2 PR EEL, 7 — bR LBk
e DMIC X BB DO KEN LTS, BARYIC
X, PLC THY—RE—FDAMa— 7L HEORF % 1

EHN—

27TV

3. UG5 =k — &HIRED) 77X =T b, EAN—RICEKE
ENTH —RE—F T — bRz i & RIFTr—MHE %%,
Ring gate in fully closed condition

BEZ | EF 21— Vol.65 No.6 (2010)



E—FILEHEA ~ 0B THEASINLGY, ZITRIARDYLEERT,
Configuration of ring gate control system
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Example of silt abrasion-resistant thermal coating
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Comparison of test results for ductile cermet and silt abrasion-resistant
cermet
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