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(1) DATA NETWORK

(1.1) Ethernet will be used to convey data between the PLCs and the HM (s) in
this SCADA system

(1.2) The PLC will serve as an RTU (Renpte Terminal Unit) in the SCADA system
(Supervisory Control and Data Acquisition) for the DMC lab’s miniature
t hree- phase el ectrical power grid.

(1.3) The I P addresses used in this SCADA network will be fully conpatible with
the I P address schene used throughout the DMC 122 |ab room (e.g. IP =
169. 254. 15. X). The subnet nmask for every node on the SCADA network will be
255.255.255.0 in order to linmt communications to the subnet 169.254. 15.

(1.4) The Ethernet network used to link generating station PLCs will be
separate fromany other network in order to avoid interference or non- SCADA
data traffic.

(2) PLCI/0O

(2.1) DI SCRETE I NPUTS -- a single eight-channel discrete input card in the slot
to the right of the processor card in the PLC rack. Inputs will be wired such
that the card "sinks" current, and switches "source" current to the PLC from
the 24 VDC station DC power supply.

(2.1.1) The PLC will rnonitor the 24 VDC "station power" supply on discrete
i nput channel O.

(2.1.2) The PLC will nonitor the status of the circuit breaker via auxiliary
contacts 52a and 52b, on discrete input channels 1 and 5, respectively.

(2.1.3) The PLC will receive two pushbutton switch inputs for driving notor
start/stop commands, on discrete input channels 2 and 6, respectively.

(2.1.4) The PLC will receive two pushbutton switch inputs for driving notor
speed increase/ decrease, on discrete input channels 3 and 7, respectively.

(2.1.5) The PLC will mnonitor the status of the circuit breaker trip coi

(52/ TC) signal regardless of tripping source, on discrete input channel 4. The
circuit breaker’'s trip coil nay be energized by hand (the trip switch), or by
the SEL-551 protective rel ay.

(2.2) DI SCRETE QUTPUTS -- a single eight-channel discrete output card (relay
contacts) in the slot to the right of the discrete input card in the PLC rack
Qutputs will be wired such that the card "sinks" current.

(2.2.1) The PLC will output a "Forward" command signal to the driving notor
VFD, on discrete output channel O.

(2.3) ANALOG QUTPUTS -- a single analog I/O card in the far-right slot of the
PLC rack.

(2.3.1) The PLC will output a 4-20 mA DC anal og current signal controlling the
VFD (driving notor speed), on anal og output channel O.



(3) I NTERLOCKS AND CONTROLS

(3.1) The PLC will output a discrete signal to cause the VFD to run whenever
the "Start" pushbutton is pressed, and de-energize that signal to cause the VFD
to shut down whenever the "Stop" pushbutton is pressed. However, the

Start/ Stop pushbutton inputs will both be inhibited (i.e. not be allowed to
switch the notor’s state fromon to off or fromoff to on) so long as the
circuit breaker is in the closed state. This sanme VFD control signal wll
automatically de-energi ze whenever a trip signal is detected at the 52/ TC trip
coil (fromany tripping source).

(3.2) The PLC will vary the driving nmotor’s speed command according to a
manual | y-set value at the HM, or by pushbutton inputs at the generator contro
panel. Continually holding either the "l ncrease speed" or "Decrease speed"
pushbuttons will result in the speed conmand signal changing at a slow rate
equal to 0.1 hertz per second. Monentarily pressing either pushbutton wll
change the speed command signal at the smallest count val ue resol ution possible
so as to allow fine adjustnment of notor speed. This manual speed control will
be perm ssible regardless of circuit breaker status (open or tripped).

(3.3) No automatic action will be taken on the discrete input channel 0 (24 VDC
station power), but this will serve only for nmonitoring purposes.

(4) COVPUTATI ON:

(4.1) The PLC will count the nunmber of tines the circuit breaker has been
tripped, regardless of the initiating event (e.g. manual trip versus relay
trip). The initiating bit nust come fromthe sensed breaker status, not from
the DC trip bus (terminal block TB2). This ensures the count will truly

refl ect breaker actuation cycles and not trip assert events.

(4.2) The PLC will maintain a running total of generator run tinme, defined as
time that the VFD spends in the "Forward" run node. The unit of tinme
measurenent will be "mnutes".

(4.3) The PLC will maintain a running total of generator on-line tine, defined
as time that the circuit breaker spends in the closed state with the VFD in the
"Forward" run node. The unit of tine neasurenment will be "m nutes".

(4.4) The PLC will check to see that breaker contacts 52a and 52b do not remain
in the same state for nore than a specified nunber of mlliseconds (they should
be opposite of one another), and will latch a "breaker error” bit (to be

di spl ayed on the HM) in the "on" state if this ever occurs. This bit can only
be reset through the use of PLC programmi ng software, and not by unskilled
persons.

(4.5) The PLC will measure and record the tinme delay between the npst recent
breaker trip assert event and correspondi ng breaker status change, in order to
neasure breaker tripping speed. |If this tinme ever exceeds a pre-set value in
mlliseconds, a "slow breaker" bit will latch. This bit can only be reset
through the use of PLC progranm ng software, and not by unskilled persons.



(5) TAGNAMES:

(5.1) Al data points referenced in the PLC programw || have their own uni que
tagnanes ("ni cknanmes"), identical to the respective data points in all other
generating stations. |[/O tagnames for direct 1/0O and for network-shared data

are listed here, and may al so be found in the respective input/output wring
di agrams. Tagnanes should only include nunbers, letters, and underscore
characters. No spaces, hyphens, or other ASCI| characters will be allowed in
t agnanes.

(5.2) Discrete input tagnanes

Channel 0 = "station_24VDC"
Channel 1 = "breaker_52a"
Channel 2 = "start"

Channel 3 = "inc_speed"
Channel 4 = "breaker_ 52TC'
Channel 5 = "breaker_52b"
Channel 6 = "stop"

Channel 7 = "dec_speed"

(5.2) Discrete output tagnanes
Channel 0 = "VFD forward"
(5.3) Anal og input tagnanes (future)
(5.4) Anal og output tagnanes
Channel QUT1 = "drive_speed"
(5.5) Discrete internal tagnanes

"breaker _error" (set to 1 if 52a and 52b inputs disagree for too |ong)
"breaker_slow' (set to 1 if breaker tripping time is excessive)

(5.6) Integer internal tagnanmes

"breaker trips" (based on 52a and 52b contact status, not TC assert
st at us)

"run_tinme_generator" (based on VFD forward bit status)

"run_tine_online" (based on VFD forward and 52a/52b bit statuses)

(5.7) Modbus di screte tagnanes (future)
"renmote_trip" (read/wite)

(5.8) Mddbus integer tagnames (future)
"phase_A anmps" (read-only, address 0068h in SEL-551 relay Mddbus nap)
"phase_B anps" (read-only, address 0069h in SEL-551 relay Mddbus nap)

"phase_C anps" (read-only, address 006Ah in SEL-551 relay Mdbus map)
"targets" (read-only, address 0080h in SEL-551 rel ay Mbdbus map)



