BAB V
KESIMPULAN DAN SARAN

5.1 Kesimpulan
1. Pada pengujian Multilin SR 469, semakin besar arus yang diberikan maka relay

akan trip dengan waktu yang lebih cepat.

Tabel 5.1 Hasil Pengujian

Pengujian (Ampere]

No | Arus Gangguan Ig:in::f(]:] AmsngG;nggElan ieF[..)A Waktun aktual Trip (s) | Expected Trip Time (s)
1 1,01 1,599 38.38 Tidak trip

2 1 1,742 4138 1125 16667
3 12 1,900 45.6 388.1 785,44
4 1.3 2,038 49.4 328 507,22
3 14 2,217 33.2 1849 364,53
6 1.5 2375 57 1356 279,96
7 1,75 2,77 66,5 31,86 169,66
3 2 3.167 76 35,8 116,63
9 2,25 3,563 855 4248 86,12
10 2.5 3,958 935 31,22 66,64
11 3 4,750 114 19.71 43,73
12 3.5 5,542 133 14.7 31,09
13 4 6,333 152 10.96 2332
14 4.3 7,125 171 8.766 18,17
15 5 7,917 190 6.794 14,57
16 3.5 8,708 209 5413 11,96
17 6 9.500 228 4,622 9.99
18 6.3 10,292 247 3,882 4,48
19 7 11,083 266 3,393 7,29
20 7.3 11,875 283 2,829 6,33
21 8 12,667 304 2,764 3,35
22 10 15,833 380 2,559 3,33
23 13 23,730 570 0,039 3,33
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2. Perbandingan nilai trip time antara standard overload curve dengan nilai pada
pengujian menggunakan Merger Relay Tester dapat dilihat bahwa saat trip time,
pengujian lebih singkat dibandingkan dengan trip time yang diharapkan pada

standard overload curve.

Tabel 5.2 Standard curve multipiers

PIC HUP ITAMDARD CURVE M ULTIF LIER B
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13 25.8 251.6 380.4 §34.02 T&0.82 014.4 IES Ja4 8 E48.5 T75.3 18021
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1.76 3 racild 3998 EEE 1.95 146 & 7325 6,58 599
3 083 2186 128 G465 E559 TES2 BY 48 B39 a.32 2025 31.19 4z.12 5305 63 .88
3.26 A5 &20 T 4573 G457 B4.02 7318 B2.3 11 48 1006 oa.Th [-E: ] FE04 1718
3.6 TIT 5.55 B3az 1287 dEE4 6d.4 EZ19 6556 TTT3 B5.5 93.28 01.05 08 .83 116.E

.76 B.ES 3.30 20,08 1247 4017 4825 53.58 BO.25 BE.55 TA.E4 B34 B7.03 23.73 o042

4 5.B3 &6 T4 2915 14 98 402 4B E4 G247 58.3 64.13 65.56 81,62 BT 45
4. 26 & F 025 537 IEEZ 1075 1587 El 4B 12 6425 GE37 615 7176 TEAT
45 4.54 L 353 227 ITES 1.8 16 34 amzs A547 4557 G4E 68.05 6355 68.14
4.76 4.06 811 ZAT 2028 2423 2239 12 44 36.5 4055 446 4B.EE G272 56.77 &0.83
[ 1.64 7.25 [k k] ez 2188 25.5 2515 azve AE43 4008 4372 4738 51.0 54,65
6.6 2.55 5.58 B.AT 495 T 2093 23.9 25.85 32.88 3587 38.88 4185 4.84
a 2.5 5 T.48 Z49 4.99 749 9.59 PEAE 24.98 ar48 25.98 3248 34,57 arar
8.6 242 4.24 E.36 10.6 T2 4 24 4] 508 212 23.32 2544 27 55 2087 .Te
T B2 1.64 .46 a1 [el-k] Fard] 457 B39 18.2 20.04 21,86 2368 255 27.32
T.E L] 118 475 T 0.49 o8 TES 424 1682 174 18.59 20587 2215 2374
2 15 278 418 6.04 B.33 am 1.1 249 1328 16.27 1E.ES 18.04 19.43 20.82
gl 15 278 418 B.33 am 1.1 249 1328 16.27 1E.ES 18.04 19.43 20.82
18 15 278 418 6.04 B.33 am 114 245 1322 16.27 1B6.ES 18.04 19.43 2082
o 15 278 418 6.04 B.33 am 114 245 1322 16.27 1B6.ES 18.04 19.43 2082
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5.2 Saran

1. Perlu dilakukan schedule pengecekan relay secara berkala untuk mengetahui trip
time dari relai masih sesuai standar dan didokumentasikan.

2. Diharapkan melakukan kalibrasi pada peralatan yang sedang beroperasi khususnya
pada proteksi pada electric motor.

3. Bila terjadi kegagalan pada relay yang sedang beroperasi, sebaiknya sudah
disediakan relay yang sudah ready sebagai pengganti agar tidak terjadi lost time
produksi.
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DEVICE DEFINITION
OFRDEE CODE: 468-P5-111-A20-T
VERSION: 51X
SERIAL NUMEBER: B3034880
DESCRIPTION: DATA MULTILIN
INTERFACE: COMS: 19100 N 81

PAGE 1

STATUS
MOTOR STATUS

Motor Status

Motor Load

Motor Thermal Capacity Used
Estimated Time to Trip on Overload
Motor Speed

Phase A Current

Phase B Current

Phase C Current

Average Phase Current
Current Unbalance

Vab

Vhe

Vea

Average Line Voltage

Svstem I'requency

Power FFactor

Real Power

Real Power (HP)

Reactive Power

Apparent Power

IRIPSTATUS

Stopped
0.00 FLA
0%

Newver

Cause of Last Trip

Time of Last Trip

Date Of LastTrip

Motor Speed During Trip

Pre-Trip Tachometer RPM

Phase A Pre-Trip Current

Phase B Pre-Trip Current

Phase C Pre-Trip Current

Pre-Trip Motor Load

Pre-Trip Current Unbalance

Pre-Trip Ground Current

Phase A Pre-Trip Differential Current
Phase B Pre-Trip Difterential Current
Phase C Pre-Trip Differential Current
Hottest Stator RTD During Trip
Pre-Trip Temperature of Hottest Stator RTD
Hottest Bearing RTD During Trip
Pre-Trip Temperature of Hottest Bearing RTD
Hottest Other RTD During 1tip
Pre-Trip Temperature of Hottest Other RTD
Hottest Ambient R'TD During Trip
Pre-Trip Ambient RTD Temperature
Pre-"Trip Voltage Vab

Pre-Trip Voltage Vbe

Pre-Trip Voltage Vca

Pre-"Trip Voltage Van

Pre-Trip Voltage Vbn

Pre-Trip Voltage Ven

Pre-Trip System Irequency

Pre-Trip Real Power

Pre-Trip Reactive Power

Pre-Trip Apparent Power

Pre-Trip Power Factor

Overload Trip
2147014

07/10/2014

Low Speed (Speed 1)
O R.P.M

49 A

49 A

49 A

158 LA

0%

0.00 A

4010 V
4020 V
3990 V

60.03 Hz
-299 kW
=171 kvar
345 KVA
0.87 Lag

Analog Input # 1 Pre-Trip 0
Analog Input #2 Pre-Trip 0
Analog Input #3 Pre-Trip 0
Analog Input #4 Pre-Trip 0
Pre-Trip Temp. of Hottest Stator RTD (*Fy - ammen
Pre-Trip Temp. of Hottest Bearing RTD(°¢y e
Pre-Trip Temp. of Hottest Other RTD ¢°vy - eeen
Pre-Trip Temp. of Hottest Ambient RTD ¢°Fy e
ALARM STATUS

Remote Alarm Status Off
Pressure Switch Alarm Status Off
Vibration Switch Alarm Status Off
Digital Counter Alarm Status Ofr
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ANSI/IEEE Standard Device Numbers

In North America protective relays are generally referred to by standard device numbers. Letters
are sometimes added to specify the application (IEEE Standard C37.2-2008).

Device Numbers (the more commonly used ones are in bold)

1 - Master Element

2 - Time Delay Starting or Closing Relay

3 - Checking or Interlocking Relay

4 - Master Contactor

5 - Stopping Device

6 - Starting Circuit Breaker

7 — Rate of Change Relay

8 - Control Power Disconnecting Device

9 - Reversing Device

10 - Unit Sequence Switch

11 — Multifunction Device

12 - Overspeed Device

13 - Synchronous-speed Device

14 - Underspeed Device

15 - Speed or Frequency-Matching Device
16 — Data Communications Device

20 - Elect. operated valve (solenoid valve)
21 - Distance Relay

23 - Temperature Control Device

24 — \olts per Hertz Relay

25 - Synchronizing or Synchronism-Check
Device

26 - Apparatus Thermal Device

27 - Undervoltage Relay

30 - Annunciator Relay

32 - Directional Power Relay

36 - Polarity or Polarizing Voltage Devices
37 - Undercurrent or Underpower Relay

38 - Bearing Protective Device

39 - Mechanical Condition Monitor

40 —Field (over/under excitation) Relay
41 - Field Circuit Breaker

42 - Running Circuit Breaker

43 - Manual Transfer or Selector Device

46 — Rev. phase or Phase-Bal. Current Relay
47 - Phase-Seq. or Phase-Bal. Voltage Relay
48 - Incomplete-Sequence Relay

49 - Machine or Transformer Thermal Relay
50 - Instantaneous Overcurrent

51 - AC Inverse Time Overcurrent Relay
52 - AC Circuit Breaker

53 — Field Excitation Relay

55 - Power Factor Relay

56 - Field Application Relay

59 - Overvoltage Relay

60 - Voltage or Current Balance Relay

62 - Time-Delay Stopping or Opening Relay
63 - Pressure Switch

64 - Ground Detector Relay

65 - Governor

66 — Notching or jogging device

67 - AC Directional Overcurrent Relay
68 - Blocking or “out of step” Relay

69 - Permissive Control Device

74 - Alarm Relay

75 - Position Changing Mechanism

76 - DC Overcurrent Relay

78 - Phase-Angle Measuring Relay

79 - AC-Reclosing Relay

81 - Frequency Relay

83 - Automatic Selective Control or Transfer
Relay

84 - Operating Mechanism

85 — Pilot Communications, Carrier or Pilot-
Wire Relay

86 - Lockout Relay

87 - Differential Protective Relay

89 - Line Switch

90 - Regulating Device

91 - Voltage Directional Relay

92 - Voltage and Power Directional Relay
94 - Tripping or Trip-Free Relay

Suffixes indicating zone of protection
B -Bus

G — Ground or generator

L—Line

N —Neutral

T — Transformer

U—uUnit



