Appendix E
Transient Stability Modeling
# General transient stability models used for the Vernon Power Plant SIS study.
#

#MACHINES

gentpf  24652 "VERNNCT1"  16.50 "1" : #9  mva=220.0000  10.480 0.0480 1.1640 0.0850 5.80  0.0000 1.8260 1.7786 0.2318 0.4098 0.1742 0.1719 0.1480 0.1140 0.4890 0.0019 0.0000 0.0000 0.4000

gentpf  24654 "VERNNCT2"  16.50 "1" : #9  mva=220.0000  10.480 0.0480 1.1640 0.0850 5.80  0.0000 1.8260 1.7786 0.2318 0.4098 0.1742 0.1719 0.1480 0.1140 0.4890 0.0019 0.0000 0.0000 0.4000

gentpf  24656 "VERNNCT3"  16.50 "1" : #9  mva=220.0000  10.480 0.0480 1.1640 0.0850 5.80  0.0000 1.8260 1.7786 0.2318 0.4098 0.1742 0.1719 0.1480 0.1140 0.4890 0.0019 0.0000 0.0000 0.4000

gentpf  24658 "VERNNST1"  19.00 "1" : #9  mva=405.0000  7.1370 0.0470 0.7930 0.0680 4.70  0.0000 1.9272 1.9016 0.3921 0.5572 0.2959 0.2918 0.2442 0.0700 0.3810 0.0032 0.0000 0.0000 0.4000

#

#EXCITERS

esac2a  24652 "VERNNCT1"  16.50 "1" : #9  0.0  0.0  0.0  400.0  0.0200 115.0 -115.0  1.0000  47.90 -38.30 0.8000 18.5 0.0 0.0300 1.0 0.6400  2.4800 1.0  6.04 0.2200 4.5300 0.0700  0.0

esac2a  24654 "VERNNCT2"  16.50 "1" : #9  0.0  0.0  0.0  400.0  0.0200 115.0 -115.0  1.0000  47.90 -38.30 0.8000 18.5 0.0 0.0300 1.0 0.6400  2.4800 1.0  6.04 0.2200 4.5300 0.0700  0.0

esac2a  24656 "VERNNCT3"  16.50 "1" : #9  0.0  0.0  0.0  400.0  0.0200 115.0 -115.0  1.0000  47.90 -38.30 0.8000 18.5 0.0 0.0300 1.0 0.6400  2.4800 1.0  6.04 0.2200 4.5300 0.0700  0.0

exst1   24658 "VERNNST1"  19.00 "1" : #9  0.0120 10.0  -10.0   0.3760  6.3200   400.0 0.0  5.2900  -4.2300  0.0  0.0 0.000050  0.0  0.0   5.2900   -4.2300  0.0  0.0  0.0

#

#GOVERNORS

ggov1   24652 "VERNNCT1"  16.50 "1" : #9  mwcap=198.0000  0.0400  1.0  0.1  0.0500  -0.0500  18.4  3.1  0.0  1.0  1.0  0.0000  0.3000  1.2400  0.1960  0.5900   0.0  0.0  0.0  3.0  1.0  0.2000  10.  0.0  1.0  -1.0  0.0000  0.0  10.000  10.0  1.0  0.0  1.0  1.0  99.0  -99.0

ggov1   24654 "VERNNCT2"  16.50 "1" : #9  mwcap=198.0000  0.0400  1.0  0.1  0.0500  -0.0500  18.4  3.1  0.0  1.0  1.0  0.0000  0.3000  1.2400  0.1960  0.5900   0.0  0.0  0.0  3.0  1.0  0.2000  10.  0.0  1.0  -1.0  0.0000  0.0  10.000  10.0  1.0  0.0  1.0  1.0  99.0  -99.0

ggov1   24656 "VERNNCT3"  16.50 "1" : #9  mwcap=198.0000  0.0400  1.0  0.1  0.0500  -0.0500  18.4  3.1  0.0  1.0  1.0  0.0000  0.3000  1.2400  0.1960  0.5900   0.0  0.0  0.0  3.0  1.0  0.2000  10.  0.0  1.0  -1.0  0.0000  0.0  10.000  10.0  1.0  0.0  1.0  1.0  99.0  -99.0

ieeeg1  24658 "VERNNST1"  19.00 "1" : #9  mwcap=364.5000  20.0  0.0  0.0  0.0075  1.0  -1.0  1.0  0.0  0.0300 0.2  0.0  10.0  .35  0.0000  0.6  .45  0.0000  0.0  0.0  0.0000  0.0  0.0  

#

#POWER SYSTEM STABILIZERS

ieeest  24652 "VERNNCT1"  16.50 "1" : #9  3.0  0.0  10.3000  0.0590  0.0200  0.0  0.0  0.0  3.1100  0.2950  9.0800  2.3500  0.3000  0.3000  -0.720  0.1000  -0.1000  0.0  0.0  0.0

ieeest  24654 "VERNNCT2"  16.50 "1" : #9  3.0  0.0  10.3000  0.0590  0.0200  0.0  0.0  0.0  3.1100  0.2950  9.0800  2.3500  0.3000  0.3000  -0.720  0.1000  -0.1000  0.0  0.0  0.0

ieeest  24656 "VERNNCT3"  16.50 "1" : #9  3.0  0.0  10.3000  0.0590  0.0200  0.0  0.0  0.0  3.1100  0.2950  9.0800  2.3500  0.3000  0.3000  -0.720  0.1000  -0.1000  0.0  0.0  0.0

pss2a   24658 "VERNNST1"  19.00 "1" : #9  1.0  0.0  3.0  0.0  10.0  10.0  10.0  0.0  0.0  10.0  1.0638  1.0  1.0  0.30  0.15  4.0  2.0  20.0  0.1400  0.0140  0.1400  0.0140  0.1000 -0.1000  1.0  0.0  0.0
Following are all Models from the GE PSLF Program.C ** Source File Reference Date - 02/03/2004  08:05a     **
	Model Name:
	gentpf
	 

	 
	 
	 

	Description
	 
	Generator represented by uniform inductance ratios rotor modeling to match WSCC type F model; shaft speed effects are neglected

	 
	 
	 

	Prerequisites:
	 
	Generator present in load flow working case

	 
	 
	 

	Inputs:
	 
	Network boundary variables, Field Voltage, Turbine Power

	 

	Invocation:
	gentpf [<n>] {<name> <kv>} <id> :

	 

	Parameters:

	 

	 
	EPCL
	Default
	 

	 
	Variable
	Data
	Description

	 
	 
	 
	 

	 
	Tpdo
	7.0
	D-axis transient rotor time constant

	 
	Tppdo
	0.035
	D-axis sub-transient rotor time constant

	 
	Tpqo
	0.75
	Q-axis transient rotor time constant

	 
	Tppqo
	0.035
	Q-axis sub-transient rotor time constant

	 
	H
	3.0
	Inertia constant, sec

	 
	D
	0.0
	Damping factor, pu

	 
	Ld
	2.1
	D-axis synchronous reactance

	 
	Lq
	2.04
	Q-axis synchronous reactance

	 
	Lpd
	0.21
	D-axis transient reactance

	 
	Lpq
	0.4
	Q-axis transient reactance

	 
	Lppd
	0.18
	D-axis transient reactance

	 
	Lppq
	0.18
	Q-axis sub-transient reactance

	 
	Ll
	0.12
	Stator leakage reactance, pu

	 
	S1
	0.05
	Saturation factor at 1 pu flux

	 
	S12
	0.4
	Saturation factor at 1.2 pu flux

	 
	Ra
	0.0
	Stator resistance, pu

	 
	Rcomp
	0.0
	Compounding resistance for voltage control, pu

	 
	Xcomp
	0.0
	Compounding reactance for voltage control, pu

	 
	accel
	0.5
	Acceleration factor for network boundary iter.

	
	
	
	
	
	
	


 

 Notes:

 

a)      To represent a solid rotor machine:

        All rotor time constants must be non-zero

        Lpd, Lppd, Lpq, Lppq, Ll must be non-zero

        (Ra +j Lppd) overwrites the generator subtransient R, X from the load flow

 

b)      To represent a salient pole machine with a single amortisseur circuit on each axis (keeping compatibility with the WSCC program's method of handling such machines)

        Set Tpdo, Tppdo and Tppqo to non-zero values

        Set Tpqo to zero

        Set Lpq = Lq
        Set Lppq to the q-axis subtransient reactance

        (Ra +j Lppd) overwrites the generator subtransient R, X from the load flow

 

c)      To represent a salient pole machine without amortisseur circuits (keeping compatibility with the WSCC program's method of handling of such machines)

        Set Tpdo to a non-zero value

        Set Tppdo = Tpqo = Tppqo = 0

        Set Lpd to the transient reactance

        Set Lppd = Lpd and Lpq = Lppq = Lq
        (Ra +j Lpd) overwrites the generator subtransient R, X from the load flow

 

d)      All reactances entered in the parameter list must be unsaturated values.  Saturated reactances are calculated internally.

 

e)      It is not necessary for Lppq to be equal to Lppd.

 

f)        D has the dimensions p.u. P/ p.u. speed.

 

g)      S1 and S12 are defined in Figure 3.11.2, and must be non- zero.

 

h)      The acceleration factor, accel, must be less than unity and should normally be in the range 0.3 to 0.5.

 

i)        If accel is absent from the data record read by RDYD, it is set to 0.4.  If Rcomp and Xcomp are also absent, they are set to zero.  If Ra is also absent, it is set to the resistance part of the machine subtransient impedance from the load flow generator data table.  

 

 

	Output Channels:

	 

	 
	Record
	 
	 

	 
	Level
	Name
	Description

	 
	 
	 
	 

	 
	1
	ang
	Rotor angle, degrees

	 
	1
	vt
	Terminal voltage, p.u.

	 
	2
	efd
	Field voltage, p.u.

	 
	3
	it
	Terminal current, p.u.

	 
	4
	pg
	Electrical power, MW

	 
	5
	spd
	Shaft speed, p.u.

	 
	6
	qg
	Reactive power, MVAR
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	Model Name:
	esac2a
	 

	 
	 
	 

	Description
	 
	IEEE (1992/2005) type AC2A excitation system

	 
	 
	 

	Prerequisites:
	 
	Generator model ahead of this model in dynamic models table

	 
	 
	 

	Inputs:
	 
	Compounded generator terminal voltage, generator field current, generator speed

	 
	 
	 
	 

	Invocation:
	esac2a [<n>] {<name> <kv>} <id> :

	 

	Parameters:

	 

	 
	EPCL
	Default
	 

	 
	Variable
	Data
	Description

	 
	 
	 
	 

	 
	Tr
	0.0
	Filter time constant, sec.

	 
	Tb
	0.0
	TGR lag time constant, sec.

	 
	Tc
	0.0
	TGR lead time constant, sec.

	 
	Ka
	400.0
	AVR gain

	 
	Ta
	0.01
	AVR time constant, sec. (> 0.)

	 
	Vamax
	8.0
	Maximum AVR output, p.u.

	 
	Vamin
	-8.0
	Minimum AVR output, p.u.

	 
	Kb
	25.0
	Exciter field current controller gain, p.u.

	 
	Vrmax
	105.0
	Maximum exciter control signal, p.u.

	 
	Vrmin
	-95.0
	Minimum exciter control signal, p.u.

	 
	Te
	0.6
	Exciter time constant, sec.

	 
	Vfemax
	4.4
	Exciter field current limit parameter, p.u. Efd 

	 
	Kh
	1.0
	Exciter field current feedback gain, p.u.

	 
	Kf
	0.03
	Rate feedback gain, p.u.

	 
	Tf
	1.0
	Rate feedback time constant, sec.

	 
	Kc
	0.28
	Rectifier regulation factor, p.u.

	 
	Kd
	0.35
	Exciter internal reactance, p.u.

	 
	Ke
	1.0
	Exciter field resistance constant, p.u.

	 
	E1
	4.4
	Field voltage value 1, p.u. 

	 
	S(E1)
	0.037
	Saturation factor at E1

	 
	E2
	3.3
	Field voltage value 2, p.u.

	 
	S(E2)
	0.012
	Saturation factor at E2

	 
	spdmlt
	0
	If = 1, multiply output (Efd) by generator speed

	
	
	
	
	
	
	
	


 

 

 

Notes:

 

a)       For modeling high initial-response alternator-rectifier excitation system with non-controlled rectifiers and feedback from exciter field current, e.g. Westinghouse HIR Brushless system.

 

b)       Tr, Tb, and Tc may be zero.  Ta, Te, and Tf  must be non-zero.

 

c)       To disable the forward path transient gain reduction, set Tb = Tc = 0.  To disable the rate feedback, set Kf = 0.

 

d)       Se is given by the standard saturation factor definition of Figure 3.11.2 using the open circuit magnetization of the exciter.

 

e)       The upper limit on Ve (s3) represents the effect of the field current limiter.  If Vfemax is zero, this limit will not be enforced.  The real system, the limiter is implemented by a low value gate just before Kb.  The input to this LV gate is Kl * (Vlr – Vfe).  If the values of Kl and Vlr are given, Vfemax can be calculated as Vlr*Kl*Kb / (1 + Kl*Kb)

 

f)         The “fix bad data” option will do the following:

a.       Set Ta, Te, and Tf  to a minimum of 4*delt.

b.      If Kh in non-zero, set Te to a minimum of Ke * Kh * Kb * 4*delt.

c.       If non-zero, set Tr and Tb to a minimum of 4*delt

d.      If Vfemax is non-zero, set it to a minimum of 3.

e.       Set Ka and Kb to a minimum of 1.

f.        If  Vrmax < Vrmin, swap the values.

g.       If  Vamax < Vamin, swap the values.

 

 

 

	Output Channels:

	 

	 
	Record
	 
	 

	 
	Level
	Name
	Description

	 
	 
	 
	 

	 
	1
	ifd
	Generator field current (LadIfd) , p.u.

	 
	2
	Vr
	Voltage regulator output, p.u.

	 
	 
	 
	 

	Block Diagram:
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	C ** Source File Name -  ieeest                          ** Model Name:
	ggov1
	 

	 
	 
	 

	Description
	 
	General governor model

	 
	 
	 

	Prerequisites:
	 
	Generator model ahead of this model in the dynamic models table

	 
	 
	 

	Inputs:
	 
	Shaft speed

	 

	Invocation:
	ggov1 [<n>] {<name> <kv>} <id> : [mwcap=<value>]

	 

	Parameters:

	 

	 
	EPCL
	Default
	 

	 
	Variable
	Data
	Description

	 
	 
	 
	 

	 
	r
	0.04
	Permanent droop, p.u.

	 
	rselect
	1.0
	Feedback signal for droop 

	 
	 
	 
	= 1 selected electrical power

	 
	 
	 
	= 0 none (isochronous governor)

	 
	 
	 
	= -1 fuel valve stroke ( true stroke)

	 
	 
	 
	= -2 governor output ( requested stroke)

	 
	Tpelec
	1.0
	Electrical power transducer time constant, sec.

	 
	maxerr
	0.05
	Maximum value for speed error signal

	 
	minerr
	-0.05
	Minimum value for speed error signal

	 
	Kpgov
	10.0
	Governor proportional gain

	 
	Kigov
	2.0
	Governor integral gain

	 
	Kdgov
	0.0
	Governor derivative gain

	 
	Tdgov
	1.0
	Governor derivative controller time constant

	 
	vmax
	1.0
	Maximum valve position limit

	 
	vmin
	0.15
	Minimum valve position limit

	 
	Tact
	0.5
	Actuator time constant

	 
	Kturb
	1.5
	Turbine gain

	 
	wfnl
	0.2
	No load fuel flow, p.u

	 
	Tb
	0.5
	Turbine lag time constant

	 
	Tc
	0.0
	Turbine lead time constant

	 
	Flag
	1.0
	Switch for fuel source characteristic

	 
	 
	 
	= 0 for fuel flow independent of speed

	 
	 
	 
	= 1 fuel flow proportional to speed

	 
	Teng
	0.0
	Transport lag time constant for diesel engine

	 
	Tfload
	3.0
	Load Limiter time constant

	 
	Kpload
	2.0
	Load limiter proportional gain for PI controller

	 
	Kiload
	0.67
	Load limiter integral gain for PI controller

	 
	Ldref
	1.0
	Load limiter reference value p.u.

	 
	Dm
	0.0
	Speed sensitivity coefficient, p.u.

	 
	ropen
	.10
	Maximum valve opening rate, p.u./sec.

	 
	rclose
	-0.1
	Minimum valve closing rate, p.u./sec.

	 
	Kimw
	0.002
	Power controller (reset) gain

	 
	Pmwset
	80.0
	Power controller setpoint, MW

	 
	aset
	0.01
	Acceleration limiter setpoint, p.u./sec.

	 
	Ka
	10.0
	Acceleration limiter Gain

	 
	Ta
	0.1
	Acceleration limiter time constant, sec.

	 
	db
	0.0
	Speed governor dead band

	 
	Tsa
	4.0
	Temperature detection lead time constant, sec.

	 
	Tsb
	5.0
	Temperature detection lag time constant, sec.

	 
	rup
	99.0
	Maximum rate of load limit increase

	 
	rdown
	-99.0
	Maximum rate of load limit decrease

	
	
	
	
	
	


 

 

Notes:

 

a)       This model can be used to represent a variety of prime movers controlled by PID governors.  It is suitable, for example, for representation of 

        gas turbine and single shaft combined cycle turbines

        diesel engines with modern electronic or digital governors 

        steam turbines where steam is supplied from a large boiler drum or a large header whose pressure is substantially constant over the period under study

        simple hydro turbines in dam configurations where the water column length is short and water inertia effects are minimal

 

b)      Per unit parameters are on base of turbine MW capability.  If no value is entered for "mwcap", the generator MVA base is used.

 

c)       The range of fuel valve travel and of fuel flow is unity. Thus the largest possible value of vmax is 1.0 and the smallest possible value of vmin is zero. Vmax may, however, be reduced below unity to represent a loading limit that may be imposed by the operator or a supervisory control system. For gas turbines vmin should normally be greater than zero and less than wfnl to represent a minimum firing limit. 

 

The value of the fuel flow at maximum output must be less than, or equal to unity, depending on the value of Kturb.  If the initial power requires a fuel flow greater than 1.0, a warning message is written and Kturb is increased to permit initialization with valve position = 1.0.

 

d)      The parameter Teng is provided for use in representing diesel engines where there is a small but measurable transport delay between a change in fuel flow setting and the development of torque.  Teng should be zero in all but special cases where this transport delay is of particular concern.

 

e)       The parameter Flag is provided to recognize that fuel flow, for a given fuel valve stroke, can be proportional to engine speed. This is the case for GE gas turbines and for diesel engines with positive displacement fuel injectors. Flag should be set to unity for all GE gas turbines and most diesel engines. Flag should be set to zero where it is known that the fuel control system keeps fuel flow independent of the engine speed.

 

f)        The load limiter module may be used to impose a maximum output limit such as an exhaust temperature limit.  To do this the time constant Tfload should be set to represent the time constant in the measurement of temperature (or other signal), and the gains of the limiter, Kpload, Kiload, should be set to give prompt stable control when on limit.  The load limit can be deactivated by setting the parameter Ldref to a high value.

 

g)       The parameter Dm can represent either the variation of the engine power with the shaft speed or the variation of maximum power capability with shaft speed.

 

If Dm is positive it describes the falling slope of the engine speed verses power characteristic as speed increases. A slightly falling characteristic is typical for reciprocating engines and some aero-derivative turbines.

 

If Dm is negative the engine power is assumed to be unaffected by the shaft speed, but the maximum permissible fuel flow is taken to fall with falling shaft speed. This is characteristic of single-shaft industrial turbines due to exhaust temperature limits.

 

h)       This model includes a simple representation of a supervisory load controller. This controller is active if the parameter Kimw is non-zero. The load controller is a slow acting reset loop that adjusts the speed/load reference of the turbine governor to hold the electrical power output of the unit at its initial condition value. This value is stored in the parameter Pmwset when the model is initialized, and can be changed thereafter.  The load controller must be adjusted to respond gently relative to the speed governor. A typical value for Kimw is 0.01, corresponding to a reset time of 100 seconds.

 

i)         The load reference of the supervisory load control loop is accessible as the parameter, Pmwset. Pmwset is given a value automatically when the model is initialized. This value overwrites any value entered prior to initialization. This parameter should not be manipulated by the manual operation or an EPCL program prior to the execution of the “INIT’ command.

 

j)        The parameters aset, Ka, and Ta describe an acceleration limiter.   Ta must be non-zero, but the acceleration limiter can be disabled by setting aset to a large value, such as 1.

 

l)           The parameter, db, is the speed governor dead band.  This parameter is stated in terms of per unit speed.  In the majority of applications of ggov1 it is recommended that this value be set to zero.

 

m)       The parameters, Tsa, Tsb, are provided to augment the exhaust gas temperature measurement subsystem in gas turbines.  For example, they may be set to values such as 4., 5., to represent the ‘radiation shield’ element of large gas turbines.  If both parameters are left off the end of the parameter list, they default to 1.0.

 

n)         The parameters, rup, rdown, specify the maximum rate of increase and decrease of the output of the load limit controller (Kpload/Kiload).  These parameters should normally be set, or defaulted to 99/-99, but may be given particular values to represent the temperature limit controls of some GE heavy-duty engine controls.  If both parameters are left off the end of the parameter list, they default to 99 and –99.

 

o)        The fuel flow command (fsr) is determined by whichever is lowest of fsrt, fsra, and fsrn.  Although not explicitly shown in the block diagram, the signals that are not in control track fsr so that they do not “windup” beyond that value.  This represents GE gas turbine control practice but may not be true for other controller designs. 

 

 

	Output Channels:

	 

	 
	Record
	 
	 

	 
	Level
	Name
	Description

	 
	 
	 
	 

	 
	1
	pm
	Turbine power, MW

	 
	1
	fsr
	Fuel valve command, p.u.

	 
	1
	fsrt
	Temperature limit fuel valve command, p.u.
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	Model Name:
	ieeest
	 

	 
	 
	 

	Description
	 
	Power system stabilizer

	 
	 
	 

	Prerequisites:
	 
	Generator model ahead of this model in dynamic models table

	 
	 
	 

	Inputs:
	 
	Generator shaft speed

	 
	 
	Frequency of generator terminal or system bus voltage

	 
	 
	Generator electric power or accelerating power

	 
	 
	Voltage amplitude of generator terminal bus or system bus

	 
	 
	Current amplitude in generator step-up transformer branch

	 

	Invocation:
	ieeest [<n>] {<name> <kv>} <id> :

	 

	Parameters:

	 

	 
	EPCL
	Default
	 

	 
	Variable
	Data
	Description

	 
	 
	 
	 

	 
	j
	0.0
	Input signal code

	 
	k
	0.0
	Remote signal bus number

	 
	A1
	0.0
	Notch filter parameters

	 
	A2
	0.0
	Notch filter parameters

	 
	A3
	0.0
	Notch filter parameters

	 
	A4
	0.0
	Notch filter parameters

	 
	A5
	0.0
	Notch filter parameters

	 
	A6
	0.0
	Notch filter parameters

	 
	T1
	0.0
	Lead/lag time constant, sec.

	 
	T2
	0.0
	Lead/lag time constant, sec.

	 
	T3
	0.0
	Lead/lag time constant, sec.

	 
	T4
	0.0
	Lead/lag time constant, sec.

	 
	T5
	0.0
	Washout numerator time constant, sec.

	 
	T6
	0.0
	Washout denominator time constant, sec.

	 
	Ks
	0.0
	Stabilizer gain

	 
	Lsmax
	0.0
	Maximum stabilizer output, p.u.

	 
	Lsmin
	0.0
	Minimum stabilizer output, p.u.

	 
	Vcu
	0.0
	Stabilizer input cutoff threshold, p.u.

	 
	Vcl
	0.0
	Stabilizer input cutoff threshold, p.u.

	 
	Tdelay
	0.0
	Time delay, sec.

	
	
	
	
	
	


 

 

Notes:

 

a)      T2, T4, T5, T6 must be greater than zero.

 

b)      T1, T3 and Tdelay may be zero.

 

c)      Set T1 = T2 and/or T3 = T4 to obtain null effect from a lead/lag block.

 

d)      Ks may be positive or negative depending on the input signal that is active.  Ks should normally be:

 

	positive
	for shaft speed or frequency input

	negative
	for electrical power input


 

e)      The input signal code, j, and the remote bus number, k, specify the input signal used by the stabilizer. If k is zero the signal is taken from the shaft or terminals of the generator on which the stabilizer is located.  If k is non-zero the signal is taken from bus number k ( for j = 1, 2, 3, 4, or 5 ). The input signal code, j, is:

 

	1
	for shaft speed deviation

	2
	for frequency deviation of bus voltage

	3
	for generator electrical power

	4
	for generator accelerating power

	5
	for amplitude of bus voltage

	6
	not used

	7
	for amplitude of branch current


 

f)        A1 through A6 may be zero.  Set all A values to zero to ignore filter. 

g)      Tdelay should not exceed ten time steps. 

 

 

 

	Output Channels:

	 

	 
	Record
	 
	 

	 
	Level
	Name
	Description

	 
	 
	 
	 

	 
	1
	vs
	Stabilizer output signal, p.u.
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C ** Source File Name -  pss2a                  ** 

	Model Name:
	pss2a
	 

	 
	 
	 

	Description
	 
	Dual input Power system stabilizer (IEEE type PSS2A)

	 
	 
	 

	Prerequisites:
	 
	Generator model ahead of this model in dynamic models table

	 
	 
	 

	Inputs:
	 
	Generator shaft speed   Frequency of generator terminal or system bus voltage 

	 
	 
	Generator electric power or accelerating power

	 
	 
	Voltage amplitude of generator terminal bus or system bus

	 
	 
	Current amplitude specified branch

	 
	 

	Invocation:
	psssa [<n>] {<name> <kv>} <id> :

	 

	Parameters:

	 

	 
	EPCL
	Default
	 

	 
	Variable
	Data
	Description

	 
	 
	 
	 

	 
	J1
	1.0
	Input signal #1 code

	 
	K1
	0.0
	Input signal #1 remote bus number

	 
	J2
	3.0
	Input signal #2 code

	 
	K2
	0.0
	Input signal #2 remote bus number

	 
	Tw1
	2.0
	First washout on signal #1, sec.

	 
	Tw2
	2.0
	Second washout on signal #1, sec.

	 
	Tw3
	2.0
	First washout on signal #2, sec.

	 
	Tw4
	0.0
	Second washout on signal #2, sec.

	 
	T6
	0.0
	Time constant on signal #1, sec.

	 
	T7
	2.0
	Time constant on signal #2, sec.

	 
	Ks2
	0.2
	Gain on signal #2

	 
	Ks3
	1.0
	Gain on signal #2

	 
	Ks4
	1.0
	Gain on signal #2

	 
	T8
	0.5
	Lead of ramp tracking filter

	 
	T9
	0.1
	Lag of ramp tracking filter

	 
	n
	1.0
	Order of ramp tracking filter

	 
	m
	5.0
	Order of ramp tracking filter

	 
	Ks1
	10.0
	Stabilizer gain

	 
	T1
	0.25
	Lead/lag time constant, sec.

	 
	T2
	0.04
	Lead/lag time constant, sec.

	 
	T3
	0.2
	Lead/lag time constant, sec.

	 
	T4
	0.03
	Lead/lag time constant, sec.

	 
	Vstmax
	0.1
	Stabilizer output max limit, p.u.

	 
	Vstmin
	-0.1
	Stabilizer output min limit, p.u.

	 
	a
	1.
	Lead/lag num. Gain. (not in IEEE model)

	 
	Ta
	0.
	Lead/lag time constant, sec. (not in IEEE model)

	 
	Tb
	0.
	Lead/lag time constant, sec. (not in IEEE model)

	
	
	
	
	
	


 

 

Notes:

 

a)      TW1 and TW3 must be greater than zero.

 

b)      Setting TW2 or TW4 to zero will bypass the washout function.

 

c)      Ta, Tb, a, T1, T2, T3, T4, T6, T7, T8, and T9 may be zero.

 

d)      Set T9 = 0 or n = 0 to get a null effect from the ramp tracking filter.

 

e)      The product of n*m cannot be greater than 10.

 

f)        The input signal code, j, and the remote bus number, k, specify the input signal used by the stabilizer.  If k is zero the signal is taken from the shaft or terminals of the generator on which the stabilizer is located.  If k is non-zero the signal is taken from bus number k ( for j = 1, 2, 3, 4, or 5 ).

 

g)      To use branch current as an input, the branch is specified using the ( [<mon_i>] {<name> <kv>} [<mon_j>] {<name> <kv>} <ck> <sec> ) data in the DYD file or in the "edds" table.  Note that only one branch current may be used as input to this model.

 

The input signal code, j, is

 

	1
	for shaft speed

	2
	for frequency of bus voltage

	3
	for generator electrical power

	4
	for generator accelerating power

	5
	for amplitude of bus voltage

	6
	or amplitude of branch current


 

	 

	Output Channels:

	 

	 
	Record
	 
	 

	 
	Level
	Name
	Description

	 
	 
	 
	 

	 
	1
	vs
	Stabilizer output signal, p.u.
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