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What is “Biomass”?
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Biomass is a renewable energy source
and can be anything from energy crops to
agricultural or forestry residues and
biogenic waste. Biomass can be used to

produce both heat and electricity. It plays
a key role in reducing CO? emissions from
existing coal power plants by co-firing and
producing green heat.
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What is “"Biomass’”?
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Conducted phenomena (IEEE 1159/1995)
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1. Transients
[2. Short duration variatiorﬂs
3. Long duration variations

4. Voltage unbalance

5. Waveform distortions

6. Voltage fluctuations

7. Power frequency variations
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Short Duration Variation
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PQ Problem effect to customer
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Planned Outage
Unplanned Outage/

Transient

Overvoltage

Normal operation Voltage

Undervoltage

Long Interruption

Eyent magnitude
Natch/Transient

l

Short Interruption

Voltage Sag/Dip
Under Voltage

Unbalance Voltage

Provincial Electricity Authority, Thailand

0.5 cycle 1 min

Event duration

Difinitions of voltage magnetude events as used in IEEE std.1159-1995

0 0 = Unplanned Outage /
1% 14% Long Interruption

= Short Interruption
® Voltage Sag/Dip

®m Under Voltage




Why are Voltage sag important?
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Voltage sags are important because
they cause equipment misoperation!
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Grid code 2016
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Power Quality standard
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MAX MIN MAX

M5 kV 120.7 109.2 126.5
33 kV 34.7 31.3 36.3

22 kV 23.1 20.9 24.2

380V 418 342 418
220V 240 200 240
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Power Quality standard
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Point of Common Total Harmonic Individual Harmonic
Coupling : PCC Distortion Voltage Distortion Voltage(%)

(kV) THDvV (%) Odd Even
04 5 4 2
11,12,22 and 24 4 3 1.75
33 3 2 1
69 1.63 0.82
115 and above 1.5 1 0.5

Harmonic : referring to PRC-PQG-01/1998
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Power Quality standard
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Below 115 kV 1.0

More than 115 kV 0.8

Pst ; Short-Term Severity Values (10 minutes)
Plt : Long-Term Severity Values (2 hours)

5 iea
Voltage fluctuation : referring to PRC-PQG-02/1998
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Biomass Power Plant
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Biomass Power Plant
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Biomass Power Plant
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X g =====
Bioms Synchronous Generator
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Monitoring
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Power Quality monitoring
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Results : Power Quality Diagnostic
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Case 1 =i H” T

0

Past1 -

-15000

-20000

12500

10000

BavVrm 5

12/08/2018 §d:58:15. B Vims Val 9588V A Vrms Val 9967V
11/30/2018 18:29:52.78 11/30/2018 18:29:52.79

—— Almms (val) —— B Irms (val) —— C Irms (val)

! ! ! ! ! ! ! ! !
18:29:52.6 18:29:52.7 18:29:52.8 18:29:52.9 18:29:53.0
11/30/2018

Friday

Event #648 at 11/30/2018 18:29:52.686
AVrms, BVrms Instantaneous Sag

CATEGORY: Short Duration Instantaneous Sag
| BV
- o age Threshold crossed (V) 11430
Magnitude (V) 9953 9586

MaxRMS (V) 11290 10474
Duration (sec.) 0.22 0.22
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Results : Power Quality Diagnostic
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PROVINCIAL ELECTRICITY AUTHORITY Event Details/Waveforms
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——AV—BV——CV
25000

Q’Mﬁ_

?ﬁ%%%@%% —

15000

10000

5000

0

—— A-B Vrms (val) B-C Vrms (val) C-A Vrms (val)

N

N —

—— Alrms (val) B Irms (val) C Irms (val)
T T T T T T T T T T T T T T T T T T T T T T

18:30:25.0 18:30:25.5 18:30:26.0 18:30:26.5 18:30:27.0 18:30:27.5
11/30/2018

Friday

Event #1040 at 11/30/2018 18:30:25.682
AVrms, BVims, CVms Undervoltage

CATEGORY: Long Duration Undervoltage

- AV BV CV
rl Threshold crossed (V) 11430 11430 11430
Magnitude (V) 2314 2199 2452

MaxRMS (V) 13389 13650 13643
Duration (sec.) 113.2 1132 1132
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Results : Power Quality Diagnostic
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Case 2 i

0

Past 1 -

-20000

—— AV —BV——CV

C Vrms Val 13587V

2018 18:01:29.85 |

13500 1@ =
C Vms Val /ﬁ
11/303848

—— A Vrms (val) B Vrms (val) C Vrms (val)

[ cCimsval614.6A |
L 12/03/2018 18:01 :29.89J

—— Alrms (val) B Irms (val) C Irms (val)

T T T T T T
18:01:30.0 18:01:30.5 18:01:31.0
12/03/2018
Monday

Event #1944 at 12/03/2018 18:01:29.816
BVrms, CVrms Temporary Swell
CATEGORY: Short Duration Temporary Swell

BV cv
Threshold crossed (V) 13462 13462

Magnitude (V) 13613 13595
u MinRMS (V) 13263 13264
[ Duration (sec.) 23.57 23.57
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Results
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Power Quality Diagnostic

Event Details/Waveforms
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Past 1

13500

13000 —

7

C%ms Val 29V

[r C Vrms Val 13422V C Vrms Val 13618V 7

HENS

12/034294$

T

57:31.74

12/03/2018 18:02:02.25

12/03/2018 18:02:02.36

i

11500

—— B Vrms (val) C Vrms (val)

250

200

150
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50

CImsVal 246.1A
B Irms Val 225.3A 12/03/2018 18:02:02.24
12/03/2018 18:02:02.20

0

—— Almms (val) B Irms (val) C Irms (val)

|
18:02:02.2

12/03,

| |
18:02:02.3 18:02:02.4 18:02:02.5

/2018

Monday

ACP

Islanding Mode

Event #3034 at 12/03/2018 18:02:02.305
BV Mild Bipol Trans Neg 1/8 Cyc
CATEGORY: Transient

10% Ampl 6397

50% Ampl 5870

90% Ampl 5334

10% Offset (usec) 15971

50% Offset (usec) 16069

Rise time 10-90% (usec) 165.3

Worst Peak-to-Peak 2080

B C D A-B B-C C-A
13421 13420 16.14 23003 23395 23092

A

13279
19288 19349 19466 45.93
230.0 2253 246.2 44.86
3311 327.0 367.1 51.20
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Results : Power Quality Diagnostic
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L
C Vrms Val 13146V

( B Vms Val 11236V 02/04/2019 13:17:29.28

| 02104/2019 13:17:20.28

N —
\

\
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S . S

A IrmsVal 1433A
02/04/2019 13:17:29.28

l
\
\

[N

e

—— Alrms (val) —— B Irms (val) —— C Irms (val)
| ! | ! | ! |
13:17:29.1 13:17:29.2 13:17:29.3 13:17:29.4
02/04/2019
Monday

Event #11881 at 02/04/2019 13:17:29.238
AVrms, BVrms Instantaneous Sag
CATEGORY: Short Duration Instantaneous Sag

BOP : Volt DIP o
Threshold crossed (V) 11430 11430
| o age agnitude 11272 11235
ax

11382 11513
0.07  0.07
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Results : Power Quality Diagnostic
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Case 1 i i
Past2 e

—ee—— e ——— | ==

/ r B VrmsVal 13518V _]

L 02/04/2019 13:15:48.15

(val) B Vrms (val) C Vrms (val)

B ImsVal 7.7A

02/04/2019 13:15:48.15
1

Alrms (val) B Irms (val) C Irms (val)

I
--.___‘_‘_H_‘kl
[ Formuladlo val 7035 |
\ | 02/04/2019 13:15:48.14 |

\
\
\

Formula3l0

! ! ! ! ! ! !
13:15:48.2 13:15:48.3 13:15:48.4 13:15:48.5 13:15:48.6 13:15:48.7
02/04/2019

Monday

Event #23711 at 02/04/2019 13:15:48.159
BVrms Instantaneous Swell

u CATEGORY: Short Duration Instantaneous Swell
' Threshold crossed 13462 V
] Magnitude 13518 V

MinRMS 13404 V
Duration 0.57 Sec.
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Results : Power Quality Diagnostic
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ACP“ : Islanding Mode
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Results : Power Quality Diagnostic
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Past 2 ecrs
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falall e T e - O ~rr = ]
WAL L-OLLUINEL - UL e o

Device ".1 F.'I.' changed ctate

1>1 Trip
DDB #3800

1=3 Trip
DDB #3808

IN=1 Trip

- 3 { [ .
. = 4
DDB #768 i y . < LED 1

Latching
IN=3 Trip DDB #224
DDB #770

IN=2 Trip
DDB #769

1=2 Trip

DDB #3804 T

Fany .:l!llll. wrm

IN>1 Start ON
MiCOM P34]
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Results : Power Quality Diagnostic
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10000

Case1 -

0

-5000

Past 3 e ) ! ;
20000 Yy UUUUUUIU VEVIYYY . VUVURYVTYVUVYVVY VYUY VUV VYRV VY

I I
——AV—BV——CV

13500
13000 f\\\

e C Vrms Val 13498V
. 03/11/2019 07:49:24 .40
12500 —

12000

11500 -}

e

ClImsVal 759.7A
03/11/2019 07:49:24.39

C Irms Val 345.6A
03/11/2019 07:49:24.44

e

—— Allrms (val) —— B Irms (val) —— C Irms (val)
| ! | ! | ! | ! | ! |
07:49:24.4 07:49:24.5 07:49:24.6 07:49:24.7 07:49:24.8 07:49:24.9
03/11/2019
Monday

Event #9811 at 03/11/2019 07:49:24.408
BVrms, CVrms Instantaneous Swell
CATEGORY: Short Duration Instantaneous Swell
L] BV cv
n Threshold crossed (V) 13462 13462
Magnitude (V) 13497 13498

MinRMS (V) 13403 13391
Duration (sec.) 0.569 0.569
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. Power Quality Diagnostic

Event Details/Waveforms
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Case 1
Past 3 | i E——

Tyl
(™ AVmsval 12586V ]
| 0311112019 07:48:45.35 |

—— AVms (val) B Vrms (val) C Vrms (val) —— D Vrms

‘*::"""-& |

1 D Ims Val 468.5A 1
{ 03/11/2019 07:48:45.31 |

\ -

s |
I Formula3I0 Val 672.0

| 03/11/2019 07:48:45.33 |
—

\
\ o —
\
\
\
\

—— Alrms (val) —— B Irms (val) C Irms (val) D Irms (val)

Formula3l0

| | ! | |
07:48:45.5 07:48:46.0 07:48:46.5 07:48:47.0
03/11/2019
Monday

Event #16311 at 03/11/2019 07:48:45.320

™ AVrms Momentary Swell
| CATEGORY: Short Duration Momentary Swell

s a n I n O e Threshold crossed 13335 V

' Magnitude 17300 V

MinRMS 13458 V
Duration 1.71 Sec.
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Results : Power Quality Diagnostic
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PROVINCIAL ELECTRICITY AUTHORITY = .| Monday 11 March 2019 07:39:13.555

Plant reference

Model number

T

i.. Address 01 lumn:0F Row:35
ase | Event type ndazd Zve:

Valina i i P Talalals ARAT AN ARAATA
nt value 000000000000100000000100

I aSt 3 i.. Plant reference

Model number

Frrant frmna

Monday 11 March 2019 07:39:13.575 Output Cnntactsl
Description MiCOM P34l
refsrence MiCOM
number P341311E2M0710J
0ol Column:00 Row:Zl 1311EZM0710J

n-00

Device output changed =state “olumn:UU  sow:-l
00000011101 Device output changed state

Event Value
Cutput

Cutput
Cutput
Qutput
Cutput
Cutput
Cutput
Qutput
Cutput

-
ST Seu——

=i

IN>2 Start ON
MiCOM P341
MiCOM

PA41211E°M0T10T
- -

Car I3

i |3 ==

"l
o

Standard Event
00000000000000110000000000000001
IN/SEF>Blk Start ON

MiCOM P34l

M1CO

T1E*WMATT AT

Wil

ehe

1 O L els

oh L

W D

o b o0t b b o

W o

Wil LR

0 Cutput Rl1l

[

Column:0F Row:4l
Standard Event
Event Value 00000000000001101000000000000000
Monday 11 March 2019 07:39:13.495 IN>1 Start ON
Description MiCOM P341

Plant reference M1 COM

ACP : Islanding Mode:.-~~

Event type

Event Value
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Case 1
Past 3

Results

- ﬁJ Fault Alarms: 00001000000

0 CB Fail 1: OFF

1 CB Fail 2: OFF

2 VTS: OFF

3 CTS: OFF

4 VCO: OFF

5 CLP: OFF

6 AR Trip 1: ON

7 AR Trip 2: OFF

8 AR Trip 3: OFF

9 AR Trip 4: OFF

10 AR Trip 5: OFF
Fault Time: Monday 11 Man
Active Group: 1

System Frequency: 49.98 H
Fault Duration: 1.739 s

CB Operate Time: 35.00ms 3}

Relay Trip Time: 1.699 s
Fault Location: -1.789mi
IA: 220.1 A

IB: 88.86 A

IC: 2345 A

VAB: 22.79kV

VBC: 23.21kV

VICA: 22.21kV

IN Measured: 135.8 A
IN Derived: 137.9 A

IN Sensitive: 0 A

VAN: 12.92kV

VBM: 13.37kV

VICN: 13.10kV

VN Derived: 218.9V

Power Quality Diagnostic

¢.._l Trip Elements 1: 00000000000000000010010001
0 Any Trip: ON

1 Trip I=1: OFF

2 Trip I=2: OFF

3 Trip I>3: OFF

4 Trip I>4: ON

5 Unused: OFF

6 Trip Broken Line: OFF
7 Trip IN1>1: ON

8 Trip IN1>2: OFF

9 Trip IN1=3: OFF

10 Trip IN1>4: OFF

11 Trip IN2>1: OFF

12 Trip IN2>2: OFF

13 Trip IN2>3: OFF

14 Trip IN2>4: OFF

15 Trip ISEF>1: OFF

16 Trip ISEF>2: OFF

17 Trip ISEF>3: OFF

18 Trip ISEF>4: OFF

19 Trip IREF=: OFF

20 Trip NVD VN=1: OFF
21 Trip NVD VN=2: OFF
22 Trip Thermal: OFF
23 Trip V2=>: OFF

24 Trip I=5: OFF

,.i._l Monday 11 March 2019 07:40:15.518 : Fault Recorded
Description: 22KV Outgoing8
Plant reference: BO PHLOI
Model number: P142311D1M0440]
Address: 001 Column:01 Row:00
Event type: Fault record

Event Value: 0

__‘_] Faulted Phase: 11001100

0 Start A: OFF

1 Start B: OFF

2 Start C: ON

3 Start N: ON

4 Trip A: OFF

5 Trip B: OFF

6 Trip C: ON

7 Trip N: ON

25 Trip I=6: OFF

BOP : Voltage DIP

Provincial Electricity Authority, Thailand
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2. Patrol 5 kM reduce T/R in PEA
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