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A Method of Automatic Plumbness Measuring for the Semi-umbrella Type
Hydraulic Turbine Generator
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ABSTRACT

This paper presents the automatic plumbness measuring system for improving the accuracy and working time for

plumbness measuring of semi-umbrella type hydraulic turbine generator. It is general practice that rotating shaft should

run within acceptable vibration limit. In order to obtain more accurate measuring data for single stage shaft on the

semi-umbrella type, plumbness approach must be established carefully and accurately. Generally, present plumbness

procedure is required several calculation algorithm, laser sensor and data acquisition devices, As a result of application to

actual new system it is confirmed that working time could be saved over 80% and accurate measurement data could be

acquired,
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Table 1 Classification for bearing position of each z3 bV ol dle] JdFo T A= TIHA
maker A& 3, NP 28 5L 0% AW e
Maker UEz 44 2AE 4+ gou® 2490 AR Hoj9)
Type - i orol HFAlEI= AL AR 1oz o = AlEle
Storage-hydraulic | g 40 ic generator A oot BASE AL AY vehdoz v TS
generator BB}
Conventional Fu]l Hltachl. FLIJI fr__;_(_]% Z':—}_%%iﬂo 73_?‘ ‘(I)‘}szl—gi 7]'7‘5_ %_q _,_":;_(_]I
Semi-umbrella | Hitachi, Neyrpic - T2 ZAE =7 A 2 WAFoE 2y 24 2
Umbrelia - Toshiba, Fuij ZAo wE APAAE AN T AH YL 59T
o F3Y AN AN 540 Tk e Rol7t 9l
i L oy lRel BE SRR 2 24 Y Adel Oig 72
‘ r I | e HzaT NE %9 FAE 2FPEAE F-7)
‘L, v l (ring-key)& ZF3e WA Z2E W0l (thrust
’ \ i bearing) @} 8 #7)(shim) 2 Eol & ZA3A 7|E F3
- i 4g sk 2714 o) gk,
. -
|
(a)Conventional (b)Umbrella {¢)Semi-umbrella 'ill
(L.:Lower bearing, U:Upper bearing, T:Thrust bearing)
Fig.1 Hydraulic turbine types classification of bearing
Swing

position

U A8l AE wol8(thrust bearing) XA 2 3
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o Table 13 Fig. 19149 7ol HE3(conventional
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== Coupling
! ! Swing ! \ ! ‘ {
' (b)

(a) (c)
Fig. 2 Misalignment types ol vertical shaft
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(e)
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(i)

(g)

(a) Turbine shaft (f) Piano wire( ¢ 0.5mm)
(b) Magnetic bracket (g) Interface
(¢) Inside micrometer bar (h) Notebook computer
(d) Sensor holder (i) Weight on oil tank
(e) Laser sensor
Fig.3 General diagram
system

of plumbness measuring
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452

250 352
U
309
352 25y 351 750
) ]
348

Turbine shaft

Piano wire \ @
b b
©) J @ /{:-‘:\D

{L : Distance between upper position and lower
position(2.5 M)}
Fig. 4 Single shaft plumbness measuring

Table 29 Hlo|E]& 71222 0° -180° , 90° -270° <
Q]

A Wk 7)-27) 7‘3 g AN £ glon, 0° -180°
Aol e FHME V.= 5, S OW Wy, 5,
@Y TP 2tz sk 4 (1)sh o] "y
—17 = a 1 _Cl) Ky (1)
A7 T >0 W 0 wEeE V. <07 180° =
SE 71EoAgin viavkA Wew AR &% 7 4

AN WEANS Fste] A5 AFAZ FAHA Fig 5
o} Fig. 63 2th

343 9350
su.y 749 349 ’ 750
450 451

Fig. 5 The vector result of acquired upper position on 0°. 90°, 180°, 270°
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Fig. 6 The vector result of acquired lower position on 0°, 90°, 180°, 270°
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Table 2 Shaft

measuring of  Sam
rangjin hydraulic storage power plant

plumbness

Shaft 0] 90" 1807 [270°

position ‘@ /1\ m m
Division wo \H P\l/

a 751 750 749 750

Upper | @2 | 452 | 448 | 450 | 451
position | @3 | 352 351 350 349
az | 350 352 348 350
by 748 749 747 747
by | 449 445 448 448
by | 395 353 353 352
b3 352 354 350 352

1/100

Lower

position

Table 3 The result of plumbness with calculated
(1/100mm)

Angle

0° 90° |180° |270° | Average

Direction
K1-K3 (x) 1.2 1.0 1.0 12 1.1

K2-K4 (y) 10 | 10| 08 1.0 0.95
K (sum) 156 | 141 | 1.28 | 1.56 1.453

¢ & ¢ @

Fig.7 The result of vector size and direction
calculated from 0° to 270°
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K=V (K1— K3)*+ (K2 — Ki)* (4)
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Table 4 Service manpower and time to measure
run-out according to step on the site
{Samrangjinhydraulic storage power plant)

) Existing Developed
Measuring Point method method
counter

mp |mm| mh | mp |mm| mh

Upper(4)
1 Lower(4) 2 11601267 1 | 22 1037
2 ” 2 1150|2507 1 | 25 |042
3 ” 2 15512587 1 | 27 1045
Total 6 | 465|775 3 | 74 {124

{mp : The number of measuring Person.mm: Measuring
time(man-minute), mh:Measuring time(man-hour)}
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