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Key Technology Research on Installation of 30t Horizontal Cable Crane for QBT Hydropower Station
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Abstract: In order to solve the problem of cross river installation of heavy equipment for concrete pouring of QBT hydropower station
dam, a systematic technical research was carried out for the installation requirements of five 30t translational cable cranes (referred to
as "cable cranes™) with large spans (760m) and high drop (6m difference in height of the main cable support point). Build a full process
technical system of "pre preparation - basic construction - main installation - system debugging - acceptance and delivery", focusing
on breaking through core technical bottlenecks such as temporary load-bearing cable crossing the river, precise tensioning of main
cables, and deformation control of track welding. Innovatively adopt the main cable tensioning process of "double winch synchronous
traction+real-time monitoring of force gauges", optimize U71Mn rail welding preheating and post weld heat treatment parameters, and
verify technical feasibility through finite element analysis and on-site load testing. The results showed that the technology system
achieved a 100% qualified rate and a 96.8% excellent rate for cable crane installation quality. The deviation of the main cable sag was
controlled within +0.25m, and the unevenness of the track joint was << 0.8mm, meeting the requirements of a total construction
period of 605 days and zero safety accidents throughout the entire process. The research results provide a technical paradigm for the
installation of tower less cable cranes in high-altitude and large-span water conservancy projects, and have important engineering
promotion value.
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i

IKFN K H TR R SR AR UR 5 7K 22 4 R e (K14 0 3K
A, FLOR IR U L St 1 F 28 % 6 1) 2 B K JE 5 08 AT
ATEEMESR e SR . QBT /K B v kb i gk IX, K
R BEFH 5 & 30t T AL IS L S VT 4k}
I8, Z RGN A R E BR300 RIS EET (760m)
&N IR RE SRR S, (R TIG = KE AR —

Copyright © 2026 by authors and Viser Technology Pte. Ltd.

SERET AR R G020 5 v I 760m 5 5 R I 45 ) 5 %
JIEIBIHMERR, R ECNERIA 38.2m, sk ILRE S LR
WM R AR PG REE 6m, PUbRRT
SRS BEH T (R — I BUR A5 & 22 <Bmm), U71Mn
PRI TE 5 R R T s AT AR e M = —m Tk O
rfE L R 1067m) 52 TlA8 il T (R, b, H
SWED RS, 2R K.

43



KRHELFHE - 2026 45934 1
Hydroelectric Science & Technology.2026,9(1)

@" VISER

x1 SINBHER

S ISR iEp
B HAE 0t FRAMRELEEN, L5 6H

5 g 760.00m
FERSH B2 @97mm Z B MR, BRI 760m, FEZ 47t, HOKTEE 38.20m (E5E ) 5%)
HUE A QUSB0. QU100 % U71Mn 4%, 72 /HIiE K ¥ 262.75m (%% 16.00m), £/ 262.75m (7 14.20m)
T E R A 1055.00m (FEZF TR 1057.00m), A5+ 1050.00m (B4 EZK K A 1051.00m)
THHEER BHTARE 601 K (2022 411 H 30 H-2024 7 A 27 H)

~ | - 4
D e T | L _T._..__.A_..,___/___,,
e S - s

- z
\__.‘.UII_”____I__.____(____/
~ 4 s
N s ¢
Nba MBSy s _1 .................. s
N - , s P
=, - 2 7
2 F s %
| R s 2
N >
S | e
amg S A s

Bl gt HERATEE

T, BN AR TSN 2R A2 RE TSRS
ZINLENGS FE B, W SO A R R S H0H
THERRRRGE T FALIER, (R K IO 2 hL s
YL 2225 1) T AR 755/ GBIT 28756—2012 (45 %k
ALY SRS BB SRR EESR, AR sk, K
PR PR R LS8 Tk, AL QBT /K
S TAERNWHE, MR GB 50127—2019 (ZE%sZGE TRERR
RGN SL 400—2007 (/KFI7KHL TRES: 8 45 M S LA 1 5
TR RTARIIEY) Wi, RGNS TS S 2%
FEEHA, @l T2 Z i ESIHIAE, TERRTE
IR R, NFEZR TR RIS S Sk Y%

1 TIE#R

QBT 7K 3l KU T2 AL T Hr g F 22X, 5 & 30t
PR RIS BN LR SE SR bk L AR 1B AR 5%, 0
SRR 1 R . BNl X Rk R 4%, £ RAE R
B (EHLT-GERE 1055.00m), £4 A AHERA CFEmfE
1050.00m), FZ M AU 2 6.00m, F5E 760.00m, i
it AT, FLi TR 52 itk CT-34i4Kk 1000m LA FD.

44

SR (BRI RGE AT 15m/s) SRR R, 251
TAHESE . BN SEERAR R 1, BN BRI 1.

2 ITHASRAKREMRMK

2.1 HFmEREN

WAE “ =X GETIX. MEX. AKX, P
Wi R 2SR E, e =K H bR — &
e 8 82 it 7™ s BR i 7E & [ 208 L (77 2 1055 ~F & T i
45 /& 1050 ~F- & B3, 8 b b B KIBE s A% O [X 355
R R EIE IR, MR CnERE 2D
BRI, AR ERE RSP IR 8m, kb =
WIEIZHFE: R FDHEZ A S RTE, I &RER
Hhl 5 SR D T, 14 T 30d.

2.2 XBRIEAEMILTE

2.2.1 B S RS

KR COXATE. WRRZ” %, AR 1 (15t
BN 2# (15t £E5). 3# (5t {REH4E) . 4#/5# (5t 4
LN, RV 64 (15t 5. 7# (5t HHB) B,
FIT A A58 S T AN IR FEE 8 (15t BN A

Copyright © 2026 by authors and Viser Technology Pte. Ltd.



AKHLRHE - 2026 459% 45130
Hydroelectric Science & Technology.2026,9(1)

=6 4b, JR4EKE=300mm, LEEI=10mm), #ifEdEE
O SRERLmE<2S BHS5E NI ES
=20 5B EG, BARRMmE.

M RE NG AR BRI () K, A5
GDL238-T400) 5T it (Q345C MR il 1E, JE&E
20mm), i N 7K 28 22 ML A T 5 B2 = 1000KN, - 1 B 5 2
=500kN, TR Hh BEIZ R 8.8 4% M30 WA, TRHEVRRE
1250mm, Rkt SRR ) =1.5N/mm?, i fE AR
Tk Hb A TR o

2.2.2 iR &

KRFERKFTFEKH 20a THMWHEE (R
3m>6m), FEfFE 1055m i, V&5 AR e,
HRE 1 =5Ums A7 R Rk T G R A 048mm A0 4 1
(2m>2m>&m), TiR4#H % 50mm JEAK, VU 1.2m &
BF R T, 2 Z SRR I IR A 22 4 5 BRI 77 oK
Coe%6 I IR 75 R FF 450~480°C).

2.3 M. K. BRFRE

TR E 2 & 20mPmin B3NS ENL (KT
0.8MPa), ZralfiEE . LG, Hid O50mm &%
KRR A, IR DIEE RS, KR
FaE B =95%.

Jiti LH7K: SR 10t WK K, a4 HET
%W 1AM KA, ETEAKS T (754 GB
5749—2022 (AIH IR K TAERRUED ), AF= K (BE&%
L piblEA) RAEHFH RS, 7KL 30%.

i CH L R 1066 61 1 630kVA FEI T,
5] 10kV HELJE (HUE BT 10KV ZimAt), @it 2 4
YIV22-10kV-3x120mm? HLZEfE s 47/ 1060 P& ¥ 1 &
315kVA 10kVv/0.4kVv #f A& & &, K & >k H
VV22-0.6/1KV-4>240mm? HL45 5| 2 73 Hifl, SePl “ =4
HL BRART”, BN RSB & A H R e 2 <
5%, WRBAIRGREBTT.

3 KPBLRETZE5HACIFH

3.1 Bt TTZM1k

3.1.1 Hehhik B 7edk

KA “CPPIRBON+ 2 R T2, S 40>4mm
PR AN, PRSI EE Sm>&m, i 58z M i
AR (K =80mm, B4 EE =4mm), 45l
ARG IE R O12mm P8 RNIERE (B Sml 4. R
FH v Ay E LI A OFF 2 2% A, Hzith rE B <4Q,
/2 GB 50169—2016 { HLA 3% B 24 T AR Heh 25¢ B it T
FES WG Y BEoR, G R R PR+

Copyright © 2026 by authors and Viser Technology Pte. Ltd.

2 EMRE

3.1.2 HUil e de 51T T f

BB SR T HAER S ML AT PR, BURTR A
N - R - A DU T

B o) DA B 53 A — S K v A A3V, Y Leica
TS60 Ax3ti 3, W Ff1 K £ +0.5", I BEAR 5 +( Lmm+2ppm>D)
OB 0, & 5m B 1 D E R A, SR EERUETE
R T s 3mm), FifRiE A,

HUBTHEE: KA BRI REAOR” ik, HuU
MR T PR B Al R 5 FE A% I FE. 75mma2mm, FILE 7 )
FERRIAIBR 4] (2mma0.5mm), 38 2 AR HE R 2k,
(7] — 4% T L T e v 22 <<Bmm, Y\ FIE <<1/1000, FARHL
BRI mE CmKERN) <imm.

PR T EMAL: B0 UTIMn AR 5 I A 2 ar
W, SRA IR R IR - K7 L2 SR AT TR B
250°C£10°C (TR 5 & 200mm, SR 20 /M T4 2,
HUE. BB E5015 (J507) 154 (E4Z @4mm, HLI
135-145A), 1 3k E#Ff E8515 (J857) JE4& (HLIf
145-155A), JZIA)iE % =250°C; 5 )5 K H A- B daE -k
(6% 620~650°C, fHiE 20min), A UEEAE

45



@ifWQR

AKHLRHE - 2026 £59% 45110
Hydroelectric Science & Technology.2026,9(1)

W, THERIEEA R, REEST B S AP <1mm.
THNREE DR R C30 MUAKIR R (KR
0.02%~0.03%), WIS HIREE (B2 50mm) 70 ZR
5 (53R JEE<300mm), R E, RELHTES (5
Foehk 8h) EAEPUERERE, MR AR IR
B, MhiRPUEKITREN. $UE 223 AR 3.

(b) L3 FE R e %
B3 sk RERER

3.2 FRGEMREZOLEA

3.2.1 FRIBE %5 mnRIR A T

TR RS e T B SRR R,
KT R

ITENA R . DL B4 B A, FH KSR
BEKTE (nZE<01mm/m), KGRI 58 h
LR (WZE<1Imm), FA—&E8RME<Imm, [F—
PR FEN Z<2mm, FERFMEA Z<3mm; AP
P RS, A A KPR M BR (0.5~1mm), #fifR
BAT R .

EORIE R . SR GBIT 1228 K /N i d M8 ke
(10.9 20, Jiti TRIZHEHHTHIAE REE LR (8 Bigk

46

I A E P 416 0.110~0.150, FrifE%<0.010), KA “¥)
Fr- G-y iR WIETHIAE 24T 50% (M30 1R ke
HIFTHLAE 650N m), M 5447 — 8, KirHE
1300N m CHHHHR F 4, HHRZE <15%), Fifis
MAE MR E R, &47fE 1~24h WIS, SRUEHE
PR S PR SRR, B k4.

AURE) )t FEE A ) 2 5 L) Sl Al B A 2828 1 g 22 <<
0.3mm, i wZE<L2mm, fAlAmE<IS; EFHEE
TRTIDCH 2 P9 AU T 4 G PRI 22 (H <<0.1mm, R H 7>
F OOKEE 0.00mm) % sl &, A OR i 2 28 o i Bk 30 <
amm,ﬁ%ﬂﬂ%ﬁuiﬁ%g%&%ﬁE%EEm

(o) FiRIR M
B4 FERIBERIZEERE

Copyright © 2026 by authors and Viser Technology Pte. Ltd.



AKHLRHE - 2026 459% 45130
Hydroelectric Science & Technology.2026,9(1)

@ VISER

3.2.2 A AR E R PBTL AL HAR

IR A HRE (D50mm, 6>37+IWR-1770, i /)
1580kN) J2& 3= i VLI GBI I AR 285y, QTR “ 43
FH g F-FPEs] RN 12,

AT AR R e 50 B K VT 80% )5, 2#.
eHEINIIESE ©28mm N4 (WEWTH: 11 494kND, 4#%5
PpLZE 5] ol4mm HHBISE CREKIEL /) 124kND, R UL
W GREJ1=100 5% 920 B 48T, F45] d14mm
L2 5 e R (4D M28 43R, [EJEE 210mm); B
MEENLINGE, 6HEINLIRBERZE, (REFEERTEE =
115m, G40 2R T AR AR ALV T, 40K K% 8%
fE (61.12m) JEHUE.

KRR 1HENI%ESE O50mm 224, 4 32t
SRS L EYE, 5 028mm EE4H 8 1~ M52
4K (Al 320mm) 4%, 14, 24D L, 6#
B GERE 0.5m/s), 4 30m A B 1 NI A& (F

12 0.110), A @ 14mm {78548 & 52 , #f {3 R | EH =115m;

EREEABRG, HFEM SRR 8%TE &
(61.12m=#0.05m), F 4 ufi (I E P HRR R EHE EZ <
*2cm, HRZIIEM . ABERETLRBILA 5.

"»&.A SO
(b) AFRETLHET
B 5 ABEEIRR

Copyright © 2026 by authors and Viser Technology Pte. Ltd.

3.3 BEARZEBSIAR

331 BRRGF UL

AR M2t KH ©30mm [HEEAMEN 248 (ks
77 628kN), MEHEFABF I, £ 20t Gk S hiEE
CH 10t BIBERE ) SAEE%ER: (6 > M28 42k, (1)
PH 180mm), Z= 5| ZEIIE 5 EE : KR BT IERE (3.2%
5, 24.45m), F ®30mm N2 48 e £ I R A A AR 5]
4L, FOREBREADE, S50EER, Wik
CIEW ik

AT A Hs 4 FR ©14mm A& D 4E GBI R 77 137KND
AN Y g, FIHELIA S NG, TR
NE T 254 (h2E<50mm), FFHK D48 223 FlRiE
AFRZBE (W2 <<0.5m/min), HifR& D TFaiE1T.

T4 5 7 22 ©36mm S T4 (R T 77 860kN)
Mo LT GE, VN R IER: 30t M Gy
JIFERHNED, NIRRT ER GEE 0.8m/s), Pt
TR GEEE 0.5m/s), FRIUE MR /N EIE B FE A
A (RZE<1Im), Gt T2 B R B

332 HABREZESRFGWK

A& 7R BT, HE R AR S e
A (R 2E<0.3mm, HimZE<1.2mm); T3
BIEAE (315kVAY A 25t VRZE ML, TR 10mm &
BRI, e PH<4Q: SRR SGHE R A b i A
[E (3B <1.5%0, FHABEAETHE & Z<2mm), ik
Be LR it 28828 th ol — 80 (B2 =10 LS HR,
Ui AR AT 2 fiE, ANIR] R S L 2 o 2R (TR EE
=100mm), EEHRTI.

R 3% LI RG-Sl 7 A

BHLR: Al A4S B (Z1MQ), HGHL
MR (5EA 20 59 hfe G, Ry
PENETTEE);

R WA B SV E—E GiEF, 22
SR [E 2w 22 <<0.5m/min), %I EARIR (BE/N4E
10m). NEATRRIRA, (PEREZE 5m) S E, 3)1Em
JRFRF (] <0.5s;

TR 7ERE<8.3m/s (LK) 1T, Kk
BT S (P SATRIBAT 2 IR, ERE D, #
fifar (75%. 100%. 125%%5E #ifaf, & 725 10min, 4544
ToARAAETE ) B (15t 30t 33t #far, o #1503 IK,
HZNEEE<0.5m) k4e; RHEUFEEIRE (30t HmaE T
Bert b, Wi, ST, WIESN e
AEENE .

a7



@f' VISER

KRHELFHE - 2026 45934 1
Hydroelectric Science & Technology.2026,9(1)

4 Z5iE

AFTLL QBT /K HLh 30t A5 SN ICEE LN 222 T2
NIFE, @ T EAR S HEARMA, S =R

FRRM: R “XEHHLFED 25+ )i i ds”

MR IKBLEAR, SEHL 760m 15 )5 2R 7 L fn 22 < 20.25m;

ofk U7IMn MG T2, RS T <0.8mm, fEk
KBS FETE AR AR AR W “ =X 8. Wi dhE”
A BT %, WA FIZ RIS 30%.

TR 5 B4R FEAKE 100%. HREFE
96.8%, FEZIIVIM (NS ZE<5%), PUBIET i
CRZEIEATHE W2 <0.1m/min); i T4 RSl “ F5E
T FEG” 22 Hbr, @B FSR A% 0; 1E 605
KA TN RGeS, NRIURE L RITIEAT 15d
PRALB &R

HET AN TR RIS BN SRR R, TR H
FHEERK Y (R 720m). FilEHKR TR (5B
680m), LHMRILT! 25%, AR 15%, AEHEA
R BE /KR TR % e33R it T mT = R AR TE R

SRS U R =T — R AR AR (ot
SRR RS SRR PUB MRS S W, T
R E KT RIS T2 (B
T BT, AERIIA IR ), B e s U
=R B Bt A R CRFH T ) b B T e S s
AR, GO, B KR KR TR R
WA BRI M BHT o

48

(S 3R]
[P EAREFEEFAR S ZRBREZRETIEZAR
A 3% :GB 50127-2019[S]. 4t 5 - = [E 3+ % i R 4,2019.
[2]FEAREFEEF R 2 ZERBWEN SR EES
FEBEHANAZIG) 82-2011[S]. AL 3+ E 2 4K Tk H ik
#,2011.
[BlF & AR EAEAFIM AR KB ITRELBEEM G =
& 2 B2 A AHAR:SL 400-2007[S]. 4L 3 5 B ACF] A
B iR #E,2007.
BlFEAREFEEFANS ZRBRERELLIRE
# TRk #L56 :GB 50278-2010[S]. 4t 3 : % [E 4t Xl H iRk
#,2010.
BIFEAREFEERRERERRRZL A TEEX
RN EEZ R 4 %R R ENGBIT 28756-2012[S]. 4t %
o [E] A7 R, 2012,
[6]F AR EMEE GRS ZRB, FEARSEE
FRERERLREELE BAKELETIRRENAE
5 F i TR 3 YA 36 :GB 50256-2020[S]. At 7 - F [E it X
H #R #£,2020
[7]% % AR A0 B AH . A T4 845 &M E:SL
105-2021[S]. At 7%: = [ AR A 8 B #t,2021.
EEFEA: #H2LE (1990.8—), HVFKR: WRREA
¥, rEEl: AT, Ya e FEAF AR
BB IREEEAARAE QBT HEF O, BRE: TH
WETRE, BREA: FRIEF,

Copyright © 2026 by authors and Viser Technology Pte. Ltd.



