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Analysis on transient stability for drilling rigs power system
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Abstract: This paper describes the emergency situation which occurs in Drilling Rig power system. Especially, we focused on
power system transient characteristics on propulsion motor load and generator elimination situation in Drilling Rig operation.
We performed numerical simulation and analyzed the result for power system transient stability characteristics on each con-
dition for excitation system and governor control system using ETAP (Electrical Transient Analysis Program).
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Table 1 : Load Factor

Transit Drilling Drilling
Type
+1/2DP +1/2DP +3/4DP
Service
Load 6222 8818 8818
Drilling
Load 0 5250 5250
Thruster 13568 13568 21712
Total
Load 19790 27636 35780
G/E 34668 34668 46224
No. of Gen. 6 6 8
%Load 57 80 77
* DP : Dynamic Positioning, Unit : kVA
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Table 2: Electrical Equipment's specification

Type Specification
5778kVA 11kV P.F=0.9 8poles
Generator
900rpm
VFD 4600kVA 690VAC
AC690V/DC690V 1900kWDC
Charger
In = 2754A
1. Propulsion TR
3800/1600/1600kVA %Z=8%
Transformer 11/0.69/0.69kV
2. Service TR
11/0.69kV 3300kVA
Propulsion 3200kW 690V 10poles 720rpm
Motor Efficiency = 94.3%

Table 3: Analysis

limits and standard

Division Standard Remark
Voltage drop +5 % less
Voltage Frequenc
Permanent & q Y IEEE
+2.5% +5%
Transient Voltage Frequency Std. 45
1.5sec +20% +10%
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Figure 2: Control block diagram of IEEE type AC8B
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Figure 4: Load elimination of 2 thrusters
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Figure 5: HV feeder voltage when 2 thrusters limi-

nated with open loop excitation and governor

Bus Frequency

fin %

-4
4

1 [X]
Theme: {5k

Figure 6: HV feeder frequency when 2 thrusters elimi-

nated with open loop excitation and governor
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Figure 7: HV feeder voltage when 2 thrusters elimi-

nated with AC8B exciter and governor
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Figure 8: HV feeder frequency when 2 thrusters

eliminated with AC8B exciter and governor
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Figure 11: HV feeder voltage when 1 generator elimi-

nated with AC8B exciter and governor
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Figure 12: HV feeder frequency when 1 generator

eliminated with AC8B exciter and governor
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