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TYPE FG2 SF& CIRCUIT BREAKER INSTRUCTION 
MANUAL 0492FG2 

1.0 INTRODUCTION 

This manual covers the operation and maintenance 
of the Merlin Gerin Type FG2 three-phase high 
voltage circuit breakers for applications at 5kV 
through 15 kY, 60 Htz. 

Designed for low maintenance requirements, the type 
FG2 circuit breaker uses three sealed interrupters. 
These interrupters are filled with sulfur hexafluoride 
(SF 6) gas at the factory and sealed for life. Field 
charging of the interrupters is not required. 

Standard equipment on the breaker includes an 
electric charging motor, close and trip solenoids, an 
anti-pump relay, and 11 auxiliary contacts for 
customer use. 

The breaker is designed to be operated at ambient 
temperatures from -30°C to + 40°C. It should be used 
within the ratings stamped on the nameplate. 

Read these instructions carefully and look at the 
circuit breaker to become familiar with its compo
nents before installing or operating it. 

A WARNING: Hazard of electrical shock 
.. or burn. Work on these circuit breakers 
must be performed by qualified personnel with 
training in the operation and maintenance of 
electrical power systems. Prior to doing any work 
on these devices, read and understand this 
instruction manual. 

2.0 HANDLING, RECEIVING, AND STORAGE 

1. Avoid impacts to the breaker. Interrupters are 
pressurized from 22 to 37 psig with SF 6 gas. 

2. Make sure all ratings on the packing slip 
correspond with those on your purchase order 
before taking receipt. 

3. Inspect the packing crate for damage before 
accepting delivery. Notify the shipper, Merlin 
Gerin, immediately in the case of damage or 
if there are missing parts. 

4. The breaker weighs approximately 440 lbs. to 
770 lbs. depending on rating. See figure 1 for 
lifting points. 

5. Store the breaker in a dry, well-ventilated 
indoor area until it is put into service. Cover 
the crate with heavy plastic or other suitable 
covering to protect against water or chemical 
splashings, dust, dirt, plaster, etc. 

6. The circuit breaker is shipped in the open 
position with the mechanism discharged. 

Merlin Gerin 
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3.0 OPERATING MECHANISM 

The stored-energy mechanism consists of high 
energy closing springs and a ratcheting system for 
charging these springs (figure 2). The breaker cannot 
be closed until the springs are fully compressed. 
Opening and closing speeds are independent of the 
method by which the springs are charged (manual or 
electrical) . 

The springs are charged one of two ways: 

• electrically by the gear motor immediately after 
the breaker closes. 

• manually with the manual charging handle. 

4.0 INTERRUPTERS 

Type FG2 interrupters are "sealed for life;' and do not 
require any gas servicing. The interrupters are filled at 
the factory with sulfur hexaflouride gas (SF6 ) from 22 
to 37 psig, dependent on MVA rating measured at 
20°C. 

Measurement of arcing contact wear (see section 9.3) 
is the only interrupter maintenance required. 

Each interrupter has a pressure switch which 
operates at low pressure in the unlikely event of a gas 
leak. The interrupters can interrupt the nominal 
rating plus some percentage of the short circuit rating 
at least once at 0 psig pressure. The pressure 
switches must be wired into the controls by the 
customer. 

FG2 Interrupter Gas Pressures are as follows: 

BREAKER! BREAKER RATED 
TYPE PRESSURE (200C) 

FG2/1 1.5 BAR (22 PSI) 
FG2/11111 2.5 BAR (37 PSI) 
FG2/1V 2.5 BAR (37 PSI) 
FG2N 2.0 BAR (29 PSI) 

BREAKER TYPE INDEX 

FG2/I - 15KV 500MVA 

FG2iII III - 5 KV 250 MVA 

15 KV750 MVA 

FG2/IV - 7.2 KV 500 MVA 

FG2iV - 5 KV 350 MVA 

SWITCH OPERATE 
PRESSURE (+0.1 BAR) 

0.5 BAR (7.25 PSI) 
1.5 BAR (22 PSI) 
15 BAR (22 PSI) 
15 BAR (22 PSI) 

1. Closing Springs 15 KV 1000 MVA 
2. Mechanism Charged Indicator 
3. Charging Motor 
4. Close Solenoid 
5. Trip Solenoid 
6. Close Button 
7. Open Button 
8. Manual Charging Lever 

Figure 2: Operating Mechanism Description 

Merlin Gerin 2 
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8.0 PRE-SERVICE CHECKOUT 

Prior to placing the breaker in service: 

1. Inspect for any shipping damage such as 
broken parts or loose hardware. 

2. Wipe off any dust or grime from the inter
rupters with a dry cloth. For more extensive 
cleaning, use a non-flammable solvent. 

3. To check the mechanical operation of the 
breaker, manually charge the closing springs. 
Next, manually close and trip the breaker. 

4. Test the electrical operation of the breaker by 
applying control power. Next, open and close 
the breaker electrically. 

5. Conduct high-pot tests to test insulation. With 
the breaker open, high-pot test each terminal 
to the breaker frame and across the terminals 
on each pole at 60 kV (AC or DC) for one 
minute. The breaker frame and all terminals 
(except the one being tested) are to be 
grounded during these tests. 

If everything is found to be satisfactory, place the 
breaker in service. 
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9.0 MAINTENANCE 

The suggested maintenance interval of the breaker is 
every 3000 operations or three years, whichever 
comes first. Adverse environmental conditions or 
interruption of high fault currents may make more 
frequent maintenance necessary. 

Maintenance falls into three basic categories: 
• inspection, cleaning, and lubrication 
• contact wear measurement 
• sequence of operation 

Metric hardware is used on FG2 breakers. If required, 
torque non-lubricated bolts per table 1. 

Table 1 
Torque Specifications (Metric Class 5.8) 

Bolt Size Foot-Pounds 

M8-1.25 14 

M10 -1.50 22 
M12-1.75 40 
M14 - 2.00 70 

9.1 Cleaning and Lubrication Materials 

A WARNING: Hazard of bodily injury 
.. or property damage. Follow the safety 
precautions described in section 7 before cleaning 
and lubricating the breaker. 

Use the materials shown in table 2 to clean 
and lubricate the breaker. Disassembly is not 
normally required. 

Table 2 
Cleaning And Lubrication Materials 

Applications Materials 

Cleaning Non-flammable solvent 

Lubricating pivot SAE 10W40 motor oil 
pOints and bearings 

Lubricating spring Automotive ball joint grease 
guides and gears (molybdenum disulfide type) 

A CAUTION: Hazard of equipment 
.. damage. Never spray the breaker with 

a high pressure cleaning solution, as this may 
damage the "sealed-for-life" bearings and cause 
the bearings to seize. 

Merlin Gerin 
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TROUBLESHOOTING GUIDE 
These instructions allow shutdown periods to be kept to a minimum. 

If the suggested remedies fail to solve the problem, consult the factory. 

PROBLEM POSSIBLE CAUSE PROBABLE REASON AND REMEDY 

Mechanism does not charge Electrical charging motor Voltage across motor terminals too low 
automatically • Correct the voltage 

• Replace the motor if necessary 

End of charging switch • Check condition of switch 
• Replace switch if necessary 

Wiring • Check connections of auxiliary circuits 

Breaker will not close (indicator remains Closing solenoid Bad Connection 
green) • Check circuit 

Defective solenoid 
• Replace the solenoid 

End of charging switch • Check condition of switch 
• Replace the switch if necessary 

Latch sub-assembly mechanism Close Interlock out of position 
• Clean and oil Interlock Hinge Shaft 

Charging ratchet system Mechanism is not getting charged 
• Change the mechanism 

Breaker closes and opens immediately Continuous trip signal applied Fault in the HV main circuit or 
and remains open on subsequent protective relays adjusted incorrectly 
attempts to close • Eliminate the fault 

• Adjust protective relay 

Breaker opens and closes alternately Anti-pump relay • Replace the relay 

Breaker cannot be opened electrically Auxiliary switch • Check circuit 

Trip solenoid Trip control power connections 
• Check the circuit 

Defective solenoid 
• Replace the solenoid 
• Check protective circuit 

Merlin Gerin 
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Device 

Spring Charging Motor 

Closing Solenoid 

Trip Solenoid 
(All ratings except 350 MVA and 

1000 MVA) 

Trip Solenoid 
(350 MVA and 1000 MVA) 

Anti-Pump Relay 

End of Charging Switch 

Latch mechanism sub-assembly 

5 Auxiliary Contact Block 
9 Auxiliary Contact Block 

*Approximate maximum current draw 

Merlin Gerin 
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Table 4 

PART NUMBERS AND DATA 

Voltage Part No. 

24VDC 886657 
48VDC 886658 

125 VDC 886661 
250 VDC 886662 
120 VAC 886661 
240 VAC 886662 

24VDC 887191AM 
48VDC 887191AJ 

125 VDC 887191AE 
250 VDC 887191AB 
120 VAC 887191AM 
240 VAC 887191AJ 

24VDC 887191BN 
48VDC 887191BK 

125 VDC 887191BE 
250 VDC 8871918B 
120 VAC 887191BJ 
240 VAC 887191BF 

24 VDC 887191BL 
48VDC 887191BM 

125 VDC 887191BG 
250 VDC 887191BD 
120 VAC 887191BJ 
240VAC 887191BF 

24VDC 759971AB 
48VDC 759971AD 

125 VDC 759971AG 
250 VDC 759971AH 
120 VAC 759971 AT 
240 VAC 759971AQ 

25710904 

887600B 

877942K 
877942C 

Rating 

12 Amp* 
6Amp 
4Amp 
2Amp 
4Amp 
2Amp 

11.6 OHMS±10% FOR ALL 
44.5 OHMS 
298 OHMS 

1100 OHMS 
11.6 OHMS 
44.5 OHMS 

7.4 OHMS±10% FOR ALL 
260HMS 

281 OHMS 
1100 OHMS 
44.5 OHMS 
184 OHMS 

17.6 OHMS±lO% FOR ALL 
11.6 OHMS 
115 OHMS 

480 OHMS 
44.5 OHMS 
184 OHMS 
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Merlin Gerin Inc. 
5000 Highlands Pkwy. 
Suite 150 
SMYRNA, GA 30082 
tel. (404) 432-2744 
Fax (404) 432-9179 
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