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ABSTRAK 

Energi listrik merupakan kebutuhan berbagai industri, hingga kebutuhan 

rumah tangga. Oleh karena itu diperlukan suatu pembangkit tenaga listrik yang 

kontinyuitas pelayanannya sehingga dapat memenuhi kebutuhan konsumen. 

Pusat-pusat pembangkit listrik yang ada harus dapat selalu memenuhi kebutuhan 

beban yang berubah-rubah serta daya yang tersedia dalam sistem tenaga listirk 

haruslah cukup melayani kebutuhan tenaga listirik dan pelanggan. 

Dalam penulisan ini akan ditinjau sistem pelepasan beban pada saat terjadi 

gangguan pada unit pembangkit yang dapat mengakibatkan putaran lebih ( over 

speed ), selain itu juga akan ditinjau perubahan osilasi frekuensi dengan 

menggunakan AGC (Automatic Governor Controller). Pengambilan data 

dilakukan dengan melakukan kunjungan langsung ke PT. Canang Indah Power 

Plant 2x7 MW, data yang telah terkumpul kemudian dicari studi literature yang 

bersangkutan. Adapun tujuan dari penulisan ini adalah untuk mengetahui 

penyetelan alat proteksi putaran lebih dan untuk mengetahui cara pelepasan beban 

pada sistem. 

Darj hasil penelitian djperoleh, Jika terjadi putaran lebih ( over speed ), 

maka alat pemutus kepesatan lebih pada poros turbin akan memukul alat proteksi 

putaran lebih, hal ini terjadi karena adanya gaya sentrifugal yang timbul saat 

terjadi over speed. Alat proteksi ini akan menutup suplai minyak ke main valve 

yang menyuplai uap ke dalam turbin, Saat putaran turbin turun maka frekuensi 

juga akan turun, sampai nilai frekuensi 45 Hz selama 1 detik maka Circuit 

Breaker akan menutup dan melepaskan semua beban pada sistem. Dengan 

menggunakan AGC (Automatic Governor Controller), frekuensi akan menuju 

titik kestabilan pada saat terjadi perubahan rekuensi yang disebabkan gannguan 

unit pembangkit. 

Kata kunci : frekuensi, pembangkit, proteksi, putaran lebih 
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BABI 

PENDAHULUAN 

1.1. Latar Belakang 

Energi listrik merupakan kebutuhan berbagai industri, hingga kebutuhan 

rumah tangga. Oleh karena itu diperlukan suatu pembangkit tenaga listrik yang 

kontinyuitas pelayanannya sehingga dapat memenuhi kebutuhan konsumen. 

Pusat-puasat pembangkit listrik yang ada harus dapat selalu memenuhi kebutuhan 

beban yang berubah-rubah serta daya yang tersedia dalam sistem tenaga listirk 

haruslah cukup melayani kebutuhan tenaga listirik dan pelanggan. 

Pembangkit Listrik Tenaga Uap ( PLTU ) merupakan sala}l satu pusat 

pembangkit energi listrik yang memanfaatkan tenaga uap. Uap diperoleh dari basil 

pemanasan air pada ketel uap ( boiler ) sampai pada suhu tertentu, uap tersbut 

dialirkan ke turbin, dimana uap yang bertekanan tersebut akan memutar sudu-sudu 

turbin, sudu-sudu yang berputar akan memutar rotor generator yang dikopel 

dengan poros turbin sehingga generator menghasilkan energi listrik. 

PLATTE GENERATING STATION 
UNITNO. 1 

Gambar 1.1 Sistem PL TU 

1 UNIVERSITAS MEDAN AREA



2 

Pengaturan frekuensi sistem, harus dilakuk:an dengan melakuk:an 

pengaturan penyediaan daya aktif dalam sistem. Pengaturan penyediaan daya aktif 

dilakukan dengan pengaturan besamya kopel mekanis yang diperlukan untuk 

memutar generator, hal ini berarti pengaturan pemberian uap pada turbin uap atau 

pengaturan pemberian bahan bakar pada turbin gas dan mesin diesel dan 

pengaturan banyaknya air yang masuk: ke turbin air pada unit PL TA. Pengaturan 

pemberian uap atau bahan bakar atau air tersebut dilakukan oleh governor unit 

pembangkit. 

1.2. Perumusan Masalah 

Dalam tugas akhir ini akan dilakukan simulasi oasilasi kestabilan 

frekuensi, maka rumusan masalah yang terkait adalah sebagai berikut : 

1. Bagaimana mengetahui prinsip kestabilan 

2. Bagaimana mengetahui respon osilasi kestabilan frek:wensi 

1.3. Batasan Masalah 

Batasan masalah dalam penulisan tugas akhir ini adalah : 

1. Penyebab ganguan pada unit pembangkit yaitu refiner motor, putusnya 20KV 

line dan terjadinya black out. 

~. Study kasus hanya pada pengamatan performasi osilasi kestabilan frekwensi 

1.4. Tujuan Penelitian 

Dari penelitian ini diharapkan akan diperoleh : 
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8000-051 SINGLE CHANNEL ZERO SPEED MONITOR 

1. GENERAL INFORMATION 

. Zero speed monitor measure the rotor speed and zero speed of the turbine or other rotating 

machinery. 

2. PRINCIPLE 

The principle block diagram is as shown as 150 

Figure l . 

speed pulse i.n~ 

pulse shape 
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cycle sicna input 
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4 •• 20mA 
current out 

AT89C52 

DIA 
convert 

EEPROM 
WDOG 
RESET 

M 
0 

~ 
u Q; 

:a;a 
.~ u ., 
"d u 

~-= OM 

ii .W· 

11· C) Cl .... •rl •rt 

" ~ ·~ -t1 4D ·~ •rl •rl 
H6 -~ 5 4 3 2 •rl 
Cl s:: 

1# --- 16# indicator laap 
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Figure 1 The Principle Block Diagram of The Zero Speed Monitor 

.. ., 
•rt . ·a 

The signal from field is sine wave or pulse voltage, which amplitude is not steady so input 

signal enter the pulse shape circuit convert it to standard TTL voltage. There are opto-isolators in 

pulse input and relay output signal to increase the function of anti-disturbance. 

There are tow measure ways to measure speed: one is measure the frequency of input signal 

the other is measure the cycle of input signal. So the signal after wave shaping input to 

AT89C42CPU tow loops: one is the frequency input and the other is the cycle input. 

4-2 OmA output circuit output for other analog instrument. 

Use the specialized chip for keyboard and indicator, it supply 8 digit nixie lights and up to 64 

key inputs. In this monitor only use 4 digit nixie lights and 5 key inputs and 16 LED lamps. 

3. FUNCTION 

•Monitor range : up to 9999rpm 

JIANGYIN ZllONG ll E ELECTRICAL POWER INSTRUMENT CO .. LTD TEL: 0510-86282529 86281771 FAX: 0510-86281752 
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8000-051 SINGLE CHANNEL ZERO SPEED MONITOR 

• It need 2 input transducer, when speed in 0 to l 50r/min use eddy current transducer, when 

speed in 151 to 9999r/min use magnetic pick up. The instrument can auto switch the input 

transducer according to the speed range. (if user only use one transducer , must' short the terminal 

2 and 4 rear of the instrument, as shown as figure 2). 

• The transducer can be installed in actual shaft and set the speed ratio to display the speed of 

the observed shaft. 

•The gear No. Range: I to 200 (recommend 60) 

•Can set 3 level of alarm set value: upper limit alarm, utmost alarm and zero speed alarm. 

• Output the 4 to 20mA corresponding to the monitor range. The monitor range can be set by 

software. 

• Press the zero speed button on the front panel enter the zero speed measure state in this state 

when the rotor speed lower than the setting value the zero speed alarm lamp turned on and 

output the alarm relay signal. 

•Press the speed/cycle select button on the front panel can display the speed or cycle value. 

• All the set value can be modified by keyboard in the field. 

• Function setting and the peak value can be saved forever. 

• Supply -24VDC for eddy current transducer. 

4. SPECIFICATIONS 

• Measure range: LED digital meter with 4 digits, 0 to 9999 rpm 

•Accuracy: + 0.05% X n (n: the measure value) +I digit 

a Current output: 4-2 OmA, Accuracy:± 1 % , Load < 5 0 0 0 

0-1 Om A, Accuracy± 1 % , Load < I K 0 

• Alarm output: one for zero speed, tow for alarm, contact rating: DC 1 Af28V 

• Input signal: 70m V to 30V pulse or sine wave signal 

• 4-20mA current load: <5100 

•Environment: operating temperature: 0-50 ·c; 
Storage temperature: -40 'C - +60 ·c ; 
Relative humidity: 20% - 90% 

5. OPERATION 

1 . Key operation 

Zero speed function key: this key is on the front panel of the instrument, press the 
key the zero speed function lamp turned on the instrument is in zero speed measure 
function state, when the rotor speed lower than the setting value the instrument output 
the zero speed signal. Press this key again the zero speed lamp turned off the 
instrument now is not in zero speed function state. (When need the zero speed 
function must turn on the zero speed lamp otherwise it have not zero speed function). 

Speed/Cycle key: this key is on the front panel of the monitor, press the key can switch the 

2 
J IANGYIN ZllONGHE ELECTRICA L POWER INSTRUMENT CO., LTD ·n~ L: 0510-86282529 86281771 FAX: 0510-86281752 

-- --- --- -~-- -
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8000-051 SINGLE CHANNEL ZERO SPEED MONITOR 

display between speed and cycle to display the speed when the speed lamp tum on and display the 

cycle when the cycle lamp turn on. 

Function key: this key is on the rear panel of the monitor, press this key every time the 
" 

lamps on rear panel of the monitor will be turned on in tum. These lamps are: 

a. When "run" lamp is turned on it means the monitor is in normal measure state, can press 

the speed/cycle key to switch display the speed or cycle. 

b. When "peek" lamp is turned on it means the value display on indicator is the peek value. 

Peek value means it is the maximum value measured from the last time of reset When the power 

tum off it can be saved also. In this state press Speed/Cycle key 5 times can clear the peek value 

saved in the monitor. 

c. When "Upper limit" lamp or "Utmost" lamp or "zero speed" lamp is turned on it means 

the display value is the corresponding alarm setting value. The alarm setting value can be set by 

software through keyboard. 

d. When "gear number" lamp is turned on it means the display value is the gear number, the 

nmnber can be set by software through keyboard. 

e. When "speed radio A" or "speed radio B" lamp is turned on it means the display value is 

corresponding speed ratio. The speed radio can be set by software through keyboard. 

f. When "4mA" lamp is turned on it means the display value i.s the speed corresponding 4mA 

this value can be set by software through keyboard. 

g. When "20mA" lamp is turned on it means the display value is the speed corresponding 

20mA this value can be set by software through keyboard. 

Reset key: This key is on the rear of the monitor, at any case press the key can let the monitor 

enter running state, and can reset alarm state when the output condition has been released. 

Add 1 key: This key is on the main board, in "gear number" "speed radio A" "speed radio B" 

"upper limit value" "utmost" "zero speed" "4mA" "20mA" states press this key can let the flashed 

digit add one. 

Shift key: This key is on the main board, in "gear number" "speed radio A" "speed radio 

B" "upper limit value" "utmost" "zero speed" "4mA" "20mA" states press this key can let the 

flashed digit cycle left shift one. 

2. Instrument Interconnection 

The interconnection terminal of instrument is shown as figure 2. 

3. Installation of Transducer 

Use SZCB-0 I magnetic pick up and DWZQ eddy current transducer as input transducer for 
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