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A Crushing Plant is located in  Amphoe Maechan,
Chiangrai around 7 km. from Mae Chan Substation and

far from Doi Mae Salong (Chiang Rai attraction) 30 km.



Effects of Power Quality Problem

Stone Crushing Site
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Problem from Customer Interview : Voltage Drop sometimes occured MaeChan

In Year 2018 Time occurred (Times)
otor and Line
- Momentary Interruption ” Production Shutdown

-Remove stone from ja

10

- Sustained Interruption
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Substation & | :y



Transformer

Electrical System Overview PEEEerryy
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£ ‘ﬁp Sensitivity Load in Stone Crushing Plant
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Cone Crusher (ne1u) ueimes M1 340 HP. Cone Crusher (azidum) Lains M2 340 HP. Softstarter u@wmas M1 340 HP,
FEEDER 3 FEEDER 4 uansue ABB.3u PSTX570-600-70

Cone Crusher Motor with Soft starter
® Rough Stone

®* Fine Stone

Technical

Softstarter uaimDs M2 340 HP.
wiinsioust ABB.Ju PSTX570-600-70

Rated Operational Voltage

Main Circuit 208 ... 600 V AC

Rated Control Supply Voltage (U)
Rated Control Circuit Voltage (U )

Rated Operational Power - In-Line Connection (Pe)

100 ... 250 V
DC Operation 24 V

(400 V) 315 kW

Rated Operational Current - In-Line Connection (le)

Rated Operational Power - Inside Delta Connection

570 A
at 400 V 540 kW

Rated Operational Current - Inside Delta Connection

Integrated Electronic Overload

987 A

Yes




Power Quality Monitoring (Nov 27- Dec 13, 2018)

Comparing with ITIC Curve

Magnitude/Duration plot
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occurred 132/8—=192.8 Voit (60.0 % — 87.6 %)
and Dur

ation 0.019 — 0.75 seconds

3:Events|occurred when the|sensitivity machine (was running

v

Percent of nominal woltage

.

but No Effect from Voltage Sag for|Machine $Shutdown
100 | T o :. ._’
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Time in seconds |\I| .
Maehine

y I - . Durati Status of Effect -
(OR ate ime oltage uration . .
g Machine of Machine
1 U 28 W, 2561 07.17 149.7 0.6693 | @ ‘RuaAToq laivion Machine
2 | Juil 30 w.e. 2561 | 00.00 192.8 0.08000 | @ Lidiunies - Still Running
3 | Jufl 1 5.m. 2561 17.50 132.8 0.08009 | @ Lidueios -
a | Fufl 1 5.A. 2561 17.50 135.0 0.08007 | @ ldiFiumIos -
wr =i 1 rV.| hin
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! C4-: H
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7 Fuil 11 5.A. 2561 | 11.28 191.8 | 0.09027 | @ (Huaeq laivion Machine
8 | Fuf 13 5.m. 2561 | 08.29 188.6 0.03015 | @ liifiumios - Still Running




Wolts

Amps

275

Event #3131 at 01122018 17:50:08 620

200 -

AVrms, CVmis Instantaneous Sag
CATEGCORNY: Short Duration Instantanecus Sag
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Threshold crossed (V) 138.0 138.0
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Date of Event Voltage

1 T T T
1?56&655

% V dip Duration

1 1 T 1 1 1 T
17-50-06.75

Status Voltage Sag

of Machine effected Machine

Dec 1, 2018

1381 17.50 u.

1328V

39.63% 0.08009 S

Not Running No
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Event #530 at 28/11/2018 OT:17:52 285

Az, BVms, Cvims Momentary Sag
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CATEGORY: Short Duration Momentary Sag

Date of Event Voltage
V)

% V dip

Duration

Status

of Machine

Voltage Sag
effected Machine

AV BV CV — ]
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Voltage Drop in December 2018
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T Dec7,2018 on 11.00 am
Voltage =373.78 V (-6.55% from
60 Service Voltage Standard)
40
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0 02 03 04 05 ©O6 0O7 O8 09 10 11 12 15 14 15 16 17 18 19 20

usefuRAnoY 5.0. 2561 7 394.8 V (-1.3%) HIUNINITFIUANAWUIANS NWA. (360-440 V)



Voltage Drop in November 2018
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SR TURayalSIAUSIELRaL
[1ls=3n&au : ngFInzu 2561]

200
T | TNbyiiol2018 lislomslon Nov 21, 2018 (4.15 pm-5.15 pm
160 | L:: Inberty ilon pm-6.00p m) Voltage =171.27 V (-57.18% from
e | Service Voltage Standard)
0

01 02 032 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 2B 29 30

Jun

= PHASE A == PHASEC

usefuRREABY W.E. 2561 91 393.05V (-1.74%) HILUNIMSFIUANATWUINNS AviA. (360-440 V)

Voltage Drop in Nov 21, 2018 occurred from Transferring load to Chiangrai2 Substation

Because of Mae Chan Substation Annually Maintenance



Voltage Drop in Oct 2018
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SR TUHaYalS A US 1HLRaL
[Us=3nRau : gaau 2561]

200

~Oct 10,2018 (7.45am-8.45pm) 0Oct21,2018(3.45pm)
=%l Voltage=348.51V (-12.87%from ~ Voltage =152.25V (-61.94% from
20| | ServiceVoltageStandard) | ServiceVoltageStandard)

- Oct 10, 2018 (6.30 pm-6.45 pm)

= ' Voltage =183.64 V (-54.09% from |
- Service Voltage Standard) | | / '
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- Momentary Interruption Removed Recloser and Installed LB.SF6

MaeChan
- Sustained Interruption Big Patrolling and Cleansing Line Substation

(8 km from MaeChan Sub. to Crushing Plant)




Result of Power Quality Statistics

After PEA Solution (Dec13, 2018 - Jan 20,2019)

400 —
26 Events of Voltage Sag
occlirred 100.00 — 192.8 Volt (43.0 % — 87.91 %)
and Duration|0.09 — 0.69 seconds
o 300 —
g
& 200 —
3 |Events ocg¢urred when the sengitivity maghine was frunning
but No Effect from| Voltage Spg for Maghine Shutdown
\
100 ps . °
v ' ®
J @
117
0 - . ® o o
| 1 1 i 1 i 1 1 1
0.0001 0.001 0.01 0.1 1 10 100 1000 10000Sec.

@ AVims @ CVms @ BVrms

Time in seconds

TOLERANCE CURVE: ITIC
Nominal viokane (1 0004) = 220 \/



No Voltage Drop in Jan 2019
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No Voltage Drop in Feb 2019
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Mostly Voltage Sag has NO Effect

to Machine Shutdown

| 1 1 | 1 1 | 1 1 | 1 1 | 1 1 | 1 1 | 1 1 | 1 1
00:00:00 03:00:00 06:00:00 09:00:00 12:00:00 15:00:00 18:00:00 21:00:00

Created vi th DranView 6.15.3

. @
"5.17.. Voltage Sag mostly occurred at 1pm and 10 am
it fram Inefficiently Motor Starting inside Crunching Plant
@ e
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v' These Soft Starters
have sufficiently immunity
from Voltage Sag when

Supply Voltage not less than100V

v Voltage sags are a normal operation v The utility can reduce \
of Motor Starting in the world. If they

can not be eliminated! , We must
separate transformer for Office

Equipments and Computers

Technical

/ﬁlain Circuit 20&. 600 VAC

100 ... 250 V
C Operation 2

(400 V) 315 kW

Rated Operational Voltage

Rated Control Supply Voltage (U)
Rated Control Circuit Voltage (U )

Rated Operational Power - In-Line Connection (Pe)

Rated Operational Current - In-Line Connection (le) 570 A

Rated Operational Power - Inside Delta Connection at 400 V 540 kW

Rated Operational Current - Inside Delta Connection 987 A

Softstarter uewes M1 340 HP.
wanitusi ABB.3u PSTX570-600-70

Integrated Electronic Overload Yes

the impact of voltage sags
duration, depth and frequency

of occurrence.




