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INTRODUCTION

When paralleling a synchronous generator to a main bus
consisting of other generators or the utility, both the phase
and voltage levels of each power system must be matched.
The SYC6714 is an accessory module which adjusts the
speed governor to obtain an equal phase relationship
between the oncoming generator and the main bus. A

“SYNC CHECK" function is provided which can activate a
relay to connect the generator to the main bus. The typical
time for synchronization is usually less than 3 seconds
when the generator sets are at rated speed with optimum
governor performance settings.

DESCRIPTION

The synchronizer monitors the phase and frequency of its
generator and the main bus. These two AC signals are
electrically isolated from each other and from the governor
speed control unit. A phase comparison of the two AC sig-
nals is made and a corrective analog DC signal is generated.
This correction signal adjusts the governor speed setting
until the electrical phase error between the generator and
the main bus is eliminated. With the two AC signals and the
enabling signal at Terminal 5, the synchronization process
will commence. Any phase error that results may be
trimmed out by using the internal "Phase Error Adjust-
ment”. When the enable signal at Terminal 5 is removed,
the synchronizer will assume a neutral output.

A wide range of AC input voltages and wave shapes can be
accepted by the synchronizer. Isolation between input sig-
nals allows each generator to be isolated from each other
until the actual paralleling occurs. If the generator output
voltage exceeds the specified input limits of the SYC6714,
isolation transformers of proper ratio will be required.

A measurement of the phase relationship between the two
AC inputs is continuously available as an analog voltage at
Terminal 11. A level of approximately 5.1 V indicates an in-
phase condition. The synchronizer's dynamic control cir-
cuits include graduated GAIN and STABILITY adjust-
ments. These controls are used to obtain optimum syn-
chronization times and stable performance. The GAIN
adjusts the sensitivity of the synchronizer output to the
governor. A clockwise adjustment increases the sensitivity
of the system. The STABILITY adjusts the time rate of
response of the synchronizer output. Both controls operate
independently, are easily optimized, and are similar in func-
tion to the gain and stability adjustments on GAC speed
control units.

A separate internal Breaker Closure/Sync Check circuit has
its own variable phase angle window for controlling the
breaker closure. Window phase angle may be adjusted
between near 0 degrees up to about 25 degrees. Clockwise
rotation of the graduated BREAKER CLOSURE ANGLE

adjustment reduces the window to near 0, inhibiting
breaker closure. The phase angle must stay within the
phase angle window for at least 1/2 second for synchro-
nization to occur. If during this time the phase angle
momentarily exceeds the breaker closure setting, the time
period of 1/2 second must be repeated. System stability is
very important during this critical time period.

Once synchronization is complete and the units are paral-
leled, the synchronizer should be reset to its neutral output
and disabled position. The wiring diagram (Figure 2) shows
a switching method that resets the unit by disconnecting
the synchronizer output from the governor and opening the
reset line at Terminal 5. Disconnection of the Mains input
signal (Terminal 3 and 4) also causes the synchronizer to
reset. The synchronizer now assumes a neutral position
with Terminal 6 holding a constant output voltage of 5.1
Volts.

Synchronizer operation may be checked/tested without
activating the breaker closure relay by connecting a jumper
or a switch between Terminals 7 and 10. With this jumper
in place, the synchronizer functions normally except the
breaker closure relay will not close. The green LED indica-
tor that signifies when the generator is synchronized will
operate during this test.
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If the mains input is missing, the synchronizer will not
attempt to synchronize the system. A separate system may
be used to close this oncoming generator onto the bus
which will provide a reference to which the others may syn-
chronize.
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It Matchin itori
GAC offers a separate module, the VMA100, which when
used combines all the voltage monitoring functions and
adjustment functions. In combination with the SYC6714, a
comprehensive system results. See GAC publication
PIB4090 for details of this addition function.




SPECIFICATIONS

GENERATOR AND MAIN BUS AC INPUTS

SORBIVIEY s R R S R AR T 50 VRMS - 500 VRMS (line-to-line or line-neutral)
EROEUBIIIGY 5 s scsssissmmsinn sossiam e v 6w 3 8 8 S R R A T4 S AME W G PR 50 or 60 HZ Nom. (400Hz, special order)
£ =1 (oL 1000 V min.
B B s s B o M A T e s i O R A B P AR R R less than 2.5 VA

BATTERY/DC POWER SUPPLY REQUIREMENTS (Terminals 8 - 10)

Low Voltage Range (Terminals 8 and 9 CONNECIEA) ...occuvvviieieiitiiiie it et e e eeaeaas 10 - 16V DC
High VO AGE BRaNGE: v asam sy i s s TS 0 T S e e S o G o e s 14 - 40V DC
CUrrent: OGS, . .ovieer s s ssanenines verermesssssninisssntissis st Gli T8 vis s s R T e R s peRa R e less than 200 ma

PERFORMANCE (WITH ESD SERIES)

AR TS TR AT uawsuiins v sy e S A A0S W 0 S S 3 s A S AL +4% based on 3250 Hz
OULPUL VOIRAGE 1.vvviiivieiiii i See NOtE 1 oo 3-7vDC
Breaker: Closure WIndoW SIZ8 ;. sssssim s s i i i s iaiamass st s s s it 1°-25°
RéIay CONTECRAtING NG T INUG wrmamnsms v s i s 0 sy 08 a0 T B e S B s 10 A @ 28 VDC
Phase Error AQJUSIMENt RANGE ........ooiiiiiiiiiiiiiiciiiee s cieie s e e s neee s sran e s s et e e e e s taesesn e e e e s e ssmn e sesnsneeeesnncnnns +10° typical
LER's - Synchronization INQHCator v s s s i s 0 D S s i e s S A (it R Vs Green LED
IV BT s 3 G0 S 0 B S S 5 A NI TS Y B R Red LED
YTl ) (o T OO Uy P o ST QU o e Red LED
DESUDPIY, s 0 i b s s T R e 30 B T B s P T e S A Red LED
Y Aol a Ve o= =l o= o)L Tc RO TR Red LED
REIAY OGN v eusvswsmaniiss v ana st sss saie s s s s S 8 S TS VR MV 555 B0 P 610V 0 W e S T Red LED
ENVIRONMENTAL*
TOMPBTEUTE PRAMGG L vuswavissiwersesmsiwams v s sl a8 e 45 R SR R SR e -40° F to +180° F (-40° C to +85° C)
TG 1onicrssmmsnsinscnmemmmes s s nsssses s smmrss e mrs e e e L B e R s S e i up to 100%
NIIDTBRMORT s s oy s e s S T e T S s L e e e S 5g (20-200 Hz)
EDEBO yrcuicasossnosmarms sy s R R T A8 15 0 R T Corrosion resistant and fungus proof

IP22 with terminal cover in place
“Circuit boards are fully coated and sealed with a heavy conformal coating.

PHYSICAL
[T aT=T g 1Yo 51 PRSP See outline, Figure 1
VBIGE s s e s e S S B R e S i R T R s e 1.5 |b. (0.68 kg.)
I G TN s simasms ot s S R S L B T R R SN O S e Any position, vertical preferred

This unit is compatible with GOVERNORS AMERICA CORP. speed controls, interface modules, as well as electronic governor
systems from various other manufacturers, The synchronizer is available with touch proof terminals (SYC6714T) or terminal
cover AlS674 can be used.

Note 1: The sign of Terminal 6's voltage output is such that a voltage increase is intended to decrease engine speed. If the
mains and the generator voltage connections are exchanged, the output sign at Terminal 6 is reversed. This configuration may
be useful if applying the SYC6714 to competitive governors.
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SYC6714 WIRING
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INSTALLATION

The synchronizer was designed with the same rugged con-
struction as all GAC electronic products and may be
mounted in a control cabinet with other equipment. Care
should be taken to limit exposure of the unit to extreme
temperatures. If water or condensation may come in con-
tact with the synchronizer, mount it vertically to prevent
accumulation inside the unit.

Connecting cables carry low currents and special size wire
is not required. The connection between the speed control
unit and synchronizer Terminal 6 is sensitive and must be
shielded over its entire length. The shield should be con-
nected at one end only where other shields are grounded at
the case, or at Terminal 10.

Note: The phasing of the mains and the generator signals
is such that when synchronized, Terminals 1 and 3 are in
phase. (See phasing dots on case.)

Since the SYC6714 is a CE (Community Europe) approved
unit, certain installation requirements must be met to main-
tain EMC capability. The unit must be securely mounted to
a metal ground plane, shielded cables must be used where
shown in the wiring diagram, and a ground strap must be
connected from Terminal 10 to the case as shown in the
wiring diagram. When installed according to these proce-
dures, the synchronizer will have excellent resistance to
external fields, Refer to the CE certification in PIB 4030 for
more details.

ADJUSTMENTS

The governing system must be in good working order, sta-
ble, and adjusted correctly for the synchronizer to properly
operate in the system. Holding phase tightly can only be
accomplished with a quality governor system,

A. When the synchronizer is connected as per the wiring
diagram, add a jumper between Terminals 7 and 10 or
disconnect the relay wires at Terminals 13 and 14 or 14
and 15. This allows the generator to be synchronized to
the mains without paralleling being allowed to occur .

. Check to confirm that the generator's governed fre-
quency is within 0.1 Hz of the mains (or other generator).
Close the connections between the synchronizer and
the governor. The SYC6714 will immediately attempt to
synchronize the system. The synchronizer is factory set
to near optimum settings and large increments of
adjustment are not usually required.

. Adjust the GAIN as far CW as possible without causing
instability in the system. Set the GAIN one division CCW
from the point where instability occurs.

. Unsynchronize the system by disconnecting Terminals 5
and 6, or momentarily moving the engine throttle.
Reinstate the synchronizer and observe the speed and
stability of the synchronization with a synchroscope or
phase meter. Readjust the GAIN if necessary.

. Once the Gain is optimized, adjust the STABILITY for a
fast and smooth synchronization. A more CCW setting
will result in a slower (more damped) but smoother
response. Adjust for the desired performance.

F. The PHASE ERROR adjustment can now be used to set
the synchronizer for exact zero phase error. Verify this on
a synchroscope, as a measurement of near zero AC
Volts, or a null in AC voltage between Terminals 1 and 3
when the mains and generator voltages are equal.

. Set the breaker closure angle by first turning the
BREAKER CLOSURE ANGLE fully CW (zero degree
phase angle window). The relay should open. Turn the
control CCW until the relay closes again, and continue
CCW one additional division. Approximate phase angle
window values from the following table may also be
used for setting the breaker closure angle.

BREAKER CLOSURE ANGLE ADJUSTMENT

Adjustment Setting Breaker C| ngl
100 0°
70 6°
50 12°
20 18°
0 25°

H. Remove the jumper between Terminals 7 and 10 and/or
reconnect the relay contact connections at Terminals 13
and 14 or 14 and 15. Synchronizing and paralleling of
the system may now be accomplished.

I. For a final check, start the engine and synchronize the
system to insure that all adjustments are optimal. If cer-
tain characteristics are unsatisfactory, consult the trou-
bleshooting guide.




TROUBLESHOOTING

If the system fails to operate or synchronize properly, make 9. Measure the synchronizers output analog voltage
the following measurements. (+) (-) refers to meter polarity. between Terminals 6 (+) and 10(-). If the generator fre-

M ENT
. Measure the battery voltage between Terminals 8(+)
and 10(-). It should be 12 or 24V DC nominal.

. Note the Red “DC Power" LED. Measure the internal
10V DC supply between Terminals 12(+) and 10(-). It
should be 9.6 - 10.4V DC.

. Note the Red “Generator” LED. Measure the AC volt-
age between Terminals 1 and 2. It should be 50 - 500V
AC.

. Note the Red “Mains" LED. Measure the AC voltage
between Terminals 3 and 4. It must be the same as in
Step 3.

. Note the Red “Enable” LED. Check (On/Off) switch and
auxiliary contacts (see wiring diagram). Measure the
DC voltage between Terminals 5 (+) and 10 (-). It must
be greater than 8V DC.

. Check the DC voltage between Terminals 7 (+) and 10
(-). This should be 10V DC when in phase. Check the
test switch position. It must be open to synchronize.

. Also check the enable signal from the voltage match-
ing unit if used.

. Measure the internal Phase Error Voltage. between
Terminals 11 (+) and 10(-). These readings should be
as follows:

If in phase, 5.1V DC

If less than 5.1 V, the generator frequency is higher
than the mains frequency. Decrease the governor
speed until the system is synchronized.

If greater than 5.1 V, the generator frequency is lower
than the mains frequency. Increase the governor speed
until the system is synchronized.

10.

11

12

quency is lower than the mains, this voltage should be
lower than 5.1V DC and vice versa. Adjust the governor
speed until 5.1V DC is measured between Terminals 6
and 10.

If the green “Synchronized” LED does not light, the
breaker closure angle may be set too narrow. Adjust
the breaker angle control CCW until the green LED
lights.

If the green “Synchronized” LED lights continuously
but the internal breaker closure relay fails to close, go
to step 6 (relay inhibited).

If the unit synchronizes but does not close the breaker,
check that the N.O. contacts at Terminals 13 & 14 have
closed. If not, the synchronizer is defective.

Failure to synchronize or slow synchronization

This problem is usually caused by the governor perfor-
mance not being tightly controlled. The governor per-
formance must be excellent to obtain fast, consistent
synchronization. Controlling the phase of a generator
is a more demanding operation than basic speed con-
trol. Review and optimize the governor system before
attempting to service the synchronizer. Other issues
may lie within the engine and how well it is operating.

Severe harmonic distortion of the AC wave forms from
power converters can disturb the synchronizer. If the
wave form has more than 10% distortion, or other
wave form issues are suspected, contact GAC for an
external AC filter recommendation.
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