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Rated Average Switch Set Points 
Transfonner 
Temperature Fans Fans AJann AJann 

Rise* On Off On Off 

80"C 110"( 100"C 125"C 123"C 
115"C 145"C 135"C 160·C 158"C 
150"C 180"C 170"C 195"C 193"C 

The Square D Model 85A "LIFE-GARD®" Fan Control System is 
state-of-the-art instrumentation that protects the transfonner and adds up to 
33-1/3% reseIVe capacity. 

This system provides precision control through the use of three high 
accuracy thermistor type temperature sensors, one installed in an air duct 
of each phase coil of a transfonner. 

Internal coil temperatures are transmitted by these sensors to a 
microprocessor which is programmed to provide a digital display of 
temperature in degrees Celsius and the corresponding coil number. 

Digital Display 
The digital LED display range. is from 24·C to 255·C in l·C increments. 
Characters are 0.56" high and clearly legible under all lighting conditions. 

The Model 85A provides a choice of either. 
A Continuous scanning of the three sensors with a three 

second display period for each coil temperature and 
corresponding coil number. 

B. Digital display of the temperature and number of the 
hottest coil only. 

For each display mode, two additional options are available: 
1. Continuous temperature display. 
2. Display only when the "Read/Reset" or the "Read 

Memory Max" switch panels are pressed. 
For all display modes, the highest temperature reached by any coil in any 
previous inteIVal will be displayed for three seconds when the "Read 
Memory Max" switch panel is pressed. This temperature will be cancelled 
and replaced by the immediate maximum temperature when both "Read/ 
Reset" and "Read Memory Max" switch panels are pressed simultaneously. 
Thereafter, any succeeding higher temperature will be retained in memory 
for later recall. 

Control Mode Light Panels 
Three LED panels are provided to indicate control mode conditions. When 
the green panel is lighted, it indicates that the control module is energized. 
Similarly, the lighted yellow panel indicates that the fan circuit is energized. 
A lighted red panel indicates that one or more coils are above nonnal 
temperature and the alann hom will sound. 
If a temperature of 220·C** is detected by one of the sensors, the control 
will initiate the emergency shutdown mode. Pennanent insulation damage 
will occur above this maximum insulation system temperature. At this 
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Shutdown 
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220"( 
220"( 
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Shutdown 
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Transfonners 

185·C 
185·C 

point, the Red LED panel flashes and three dashes 
replace the temperature numbers. 

Actual shutdown or other function can be 
accomplished by means of an optional, accessory 
relay. 

Fan Mode Control and Indicators 

*Based on NEMA and ANSI Standards of 30' C average and 40"C maximum ambient for any 
24 hour period below 3300 ft. altitude. 

Selection of two modes of fan operation is provided 
by the "Fan Mode" switch panel. When this 
switch panel is depressed, the fan mode may be 
changed from manual to auto or vice versa. In the 
auto mode, the fans are turned on and off 
automatically at specified programmed temperature 
set points. In the manual mode, the fans operate 
continuously, totally independent of all temperature 
set points. The selected fan mode is indicated by 
one of the LEDs in the "Fan Mode" switch panel. 

NOTE: The digital temperature displayed is always the TOTAL temperature of AMBIENT + 
HOT SPOT temperatures, not the A VERAGE temperature rise. (Example: A transformer is 
rated 150'C average temperature rise when carrying rated full load in a 20'C ambient 
temperature. The thermistor sensors are installed near the theoretical hot spot of the coils. 
NEMA and ANSI standards permit a 30'C maximum differential between average and hot spot 
temperatures. Therefore the digital display would indicate approximately 20'C + 30'C + 150'C 
~. 200'C total. Note that the alarm would operate at this point providing ample warning that 
the transformer is approaching the maximum temperature limit of the insulation system.) 

High Temperature Alarm 
If the operating temperature of the transfonner coils increases to the 
programmed "alann" set point, the red LED indicator and the-alarm hom 
are activated, thus warning that the maximum designed temperature rise 
**185"C for Cast Resin Transformers 
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has occurred (80·C, 115·C or I50·C). 1bis temperature is within the 
maximum temperature rating of the insulation system, and the transformer 
may continue to operate. The alarm horn may be silenced by briefly 
depressing the "Alarm Silence" switch panel. The red LED panel, 
however, will remain lighted until the transformer temperature decreases 
to the programmed "Alarm Off' set point. The LED panel is then de­
energized and the silencer ·relay is automatically reset 

Control Sequence 
The Model 85A Fan Control System provides switching at three levels of 
transformer temperature. 1bis switching is pre-set prior to shipment based 
on the maximum rating of the insulation system and the designed . 
temperature rise of the transfonner ISO·C, 115·C or 80·C rise. 

At the :first switching level, cooling fans are automatically switched on and 
off at the temperature set points to maintain the winding temperature well 
within the design limits. 

At the second level, the alarm set point temperature is reached and the 
alarm circuit is energized, operating a visual and audible alarm. 1bis 
indicates that the transformer has reached a temperature that is not more 
than 5·C higher than the designed average winding temperature rise based 
on a 40·C maximum ambient 

If kept within the maximum temperature rating of the insulation system 
(220·C**), the transformer may continue to operate. 

A third level operates when the maximum temperature rating (220·C**) of 
the insulation system is reached. This energizes the Emergency Shutdown 
(E.S.) circuit. 1bis circuit can be used for a remote alarm or to 
automatically drop transformer load and prevent damage to the 
transformer insulation. 

The Model 85A Fan Control System provides two sets of auxiliary Form 
"C" relay contacts; one set switched by the fan control circuit and one 
switched by the alarm control circuit Terminals for these contacts are 
located on the rear panel of the control. 

The output for the emergency shutdown function is 6V nc. at 300 MA 
maximum to power an optional external relay. Terminals for this output 
are also located on the rear panel of the control. 

System Test 
The Model 85A Fan Control System also incorporates a programmed 
system test function which is initiated when the "System Tesf' switch panel 
is depressed. Each of the various indicators and each segment of the 
numerical displays are tested in sequence. The upper left segments of the 
coil and temperature displays are not active and are not lighted during the 
test sequence. 

During the test sequence, the fans operate briefly. The alarm horn is also 
tested at the end of the sequence and the Emergency Shutdown is riot 
activated. 

Remote Indication and Control 
In addition to providing control and readout functions when installed in a 
transformer, the Model 85A Fan Control System has the capability of 
providing complete readout and control at a remote location. One control 
module with temperature sensors is mounted in the transformer enclosure 
and is designated as the "Master". A second identical control without 
temperature probes is designated as the "Slave" for installation remote 
from the transformer. By means of an IEEE RS422 two-wire 
communication link, the temperature may be monitored and all functions 
controlled at a remote location. 

Similarly, an installation with multiple transformers may be monitored and 
controlled from a single supervisory station or by a computer. 
**l85'C for Cast Resin Transfonners 
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Fail-Safe Features 
The Model 85A Fan Control System is capable of determining a shorted 
sensor condition. It will also detect a possible open sensor. When two 
probes read a temperature above 25°C and one reads a temperature of 
25°C or less, the latter will be determined open. When either a shorted or 
open sensor is identified, the temperature display will indicate three dashes 
(instead of numerals) with the corresponding coil number. 

For systems having a Slave Model 85A Fan Control System for remote 
control and monitoring, failure of the Master control at the transfonner will 
cause all coil and temperature readouts of the remote control to be dashes 
and the alann LED panel will flash every 20 seconds as the remote control 
attempts to reset to nonnal communication with the Master control. 

Typical Specifications 
Provide a Square D UFE-GARD® Model 85A, solid state, Fan Control 
System with factory pre-set, three level switching to maintain the winding 
temperature within the design limits during fan-cooled operation. For 
three phase transfonners, the system shall consist of three high-accuracy 
thermistor sensors installed directly in the low voltage air ducts of each I. 
transfonner coil to continuously monitor the internal coil temperature. The 
sequence of operations shall be as follows: If the temperature rises to the 
nonnal, self-cooled (AA) rating, a relay is activated to start the fans. 
Should the temperature continue to rise to the next pre-set point, a second 
relay operates to close the circuit for an audible alann and a red warning 
light If the temperature rises to the maximum rated temperature of the 
insulation system, a third circuit is activated. It may be used for an 
emergency shutdown, or remote trouble indication. 

The control module shall be a "draw-out" design permitting inspection of 
the control unit without exposure to high voltages. 

The system control module shall have a membrane front panel with 
switches to provide system tests, fan mode selection and alann silencing. 
Function indicators shall be LED bars; Green for "Power On", Amber for 
"Fans On" and Red for "High Temperature". 

The "System Test" switch shall initiate a test sequence which will allow 
verification that all control functions and numeric read-out segments are 
operational. 

The "Fan Mode" switch, with built-in LED mode indicators, shall provide 
selection of manual or automatic fan control modes. 

The "Alann Silence" switch shall silence the sonic alann, but allow the Red 
LED bar to remain "On" until the temperature decreases to nonnal. 

The system control module shall provide a digital read-out of transfonner 
coil temperature and numeric coil identification. 

The system control module shall have a memory mode for retention of the 
maximum attained temperature during any prior interval with recall to 
occur when the "Read Memory Max" switch is pressed. 

Minimum numeral height shall be 0.5 inch. 

The system control module shall be capable of functioning at the 
transfonner (Master Control) or at a remote location (Slave Control), using 
an RS422 communication link to provide full control and read-out at both 
locations. 

The system control module shall provide Fail-Safe indication of both 
shorted and open sensors. 

Multiple cooling fans are to be installed at the bottom of each coil, front 
and rear, with a minimum of six for three phase and four for single phase 
transfonners. 
NOTE: For voltages over 600 volts, a separate 120 volt AC source may be utilized. If none is available, a /used, 
high voltage transftmner may be specified !Jut this would ffl{Uire an additional compartment. 
UFE-GARD@ is a Registered Trademark of Square D Company 



Wiring diagrams 
Model85A 
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NOTES: .... 
1. Auxiliary fan and alarm contacts are rated 
24 volts 3 amp. maximum. 
2. Control fuse located on main circuit board. 
Schul1er Cat. No. 034 . 1519 
2A. 250V. Glass Tube Type. 
Remove top cover for access. 



SALES OFFICES IN THE 
UNITED STATES 
ALABAMA 
Birmingham ........................... (205) 870-5591 
Dothan .................................. (205) 793-2177 
Huntsville .............................. (205) 539-2465 
Mobile .................................. (205) 342-7747 
Montgomery .......................... (205) 271-0230 

ALASKA 
Anchorage ............................ (907) 278-6048 

ARIZONA 
Phoenix ................................. (602) 231-8694 
Tucson .................................. (602) 795-3600 

ARKANSAS 
Ft. Smith ............................... (501) 452-7312 
Little Rock ............................. (501) 225-3848 

CALIFORNIA 
Bakersfield ............................ (805) 833-1985 
Fresno .................................. (209) 268-6268 
Hayward (San Francisco) ...... (415) 887~1181 
Long Beach ........................... (213) 428-7553 
North Hollywood 

(Los Angeles) .............. (818) 508-0592 
Orange ................................. (714) 532-4861 
Riverside ....... .. ............ (714) 687-1262 
Sacramento .... , ..................... (916) 381-5056 
San Diego ............................. (619) 569-8953 
Stockton ................................ (209) 944-5633 
Ventura ................ , ................ (805) 658-2566 

COLORADO 
Colorado Springs ................... (719) 531-5274 
Englewood (Denver) .............. (303) 799-9003 

CONNECTICUT 
Wethersfield (Hartford) ............ (203) 529-7472 

DISTRICT OF COLUMBIA 
Rockville (Wash. D.C.) ........... (301) 424-9510 

(301) 424-1442 

FLORIDA 
Altamonte Springs (Orlando) .. (407) 774-5151 
Ft Myers ............................... (813) 936-5573 
Jacksonville ........................... (904) 744-7881 
Palm Beach Gardens 

(West Palm Beach) ............ (407) 626-8788 
Pembroke Pines (Miami) ....... (305) 435-4400 
Sarasota ............................... (813) 957-0950 
Tallahassee ........................... (904) 878-7895 
Tampa .................................. (813) 289-0227 

GEORGIA 
Columbus (Musoogee) .......... (404) 561-7825 
Macon ................................... (912) 745-2382 
Savannah .............................. (912) 356-9546 
Smyrna (Atlanta) ................... (404) 333-3660 

HAWAII 
Honolulu ................................ (808) 422-0567 

IDAHO 
Boise ..................................... (208) 376-0552 

For more information, contact your local 
_Square D Sales Office. 

ILUNOIS MONTANA SOUTH CAROLINA 
Champaign ................... . .... (217) 356-0211 
Lombard (Chicago) ................ (312) 916-9550 
Peoria ................................... (309) 673-0508 
Rockford ............................... (815) 965-2060 
Springfield (Sangamon) ......... (217) 546-1477 

INDIANA 
Evansville .............................. (812) 424-9999 
Fort Wayne ........................... (219) 483-3194 
Highland (Hammond) ............ (219) 972-9600 

(312) 721-6031 
Indianapolis ........................... (317) 255-0664 
Mishawaka (So. Bend) .......... (219) 259-8521 

Billings .................................. (406) 248-1203 

NEBRASKA 
Omaha .................................. (402) 330-3753 

NEVADA 
Las Vegas .................... _ ....... (702) 878-3370 

NEW HAMPSHIRE 
Manchester .......................... (603) 668-1204 

NEW JERSEY 
Bellmawr (So. Jersey) ........... (609) 933-1800 
Pine Brook (No. Jersey) ,: ...... (201) 575-7000 

Charieston ............................. (803) 556-0773 
Columbia ............................... (803) 772-3553 
Greenville .............................. (803) 288-6384 

SOUTH DAKOTA 
Sioux Falls ............................ (605) 334-2151 

TENNESSEE 
Brentwood (Nashville) ............ (615) 371-8069 
Chattanooga .......................... (615) 877-1381 
Kingsport ............................... (615) 239-7948 
Knoxville ................................ (615) 524-7477 
Memphis ............................... (901) 682-8866 

IOWA 
Cedar Rapids ........................ (319) 366-0736 
Davenport ............................. (319) 324-0876 
Des Moines ........................... (515) 224-9918 

KANSAS 
Shawnee (Kansas City) ......... (913) 631-1000 
Wichita .................................. (316) 264-9338 

KENTUCKY 
Lexington .............................. (606) 278-0308 
Louisville ............................... (502) 425-8383 
Paducah ................................ (502) 554-5515 

LOUISIANA 
Baton Rouge ......................... (504) 926-7279 
Harahan (New Orleans) ......... (504) 733-0964 
Lafayette ............................... (318) 988-1560 
Shreveport ............................ (318) 865-4267 

MAINE 
Portland ................................ (207) 774-1409 

MARYLAND 
Hagerstown ........................... (301) 739-5760 
Salisbury ............................... (301) 749-2544 
Towson (Baltimore) ............... (301) 337-8448 

MASSACHUSETIS 
Braintree (Boston) ................. (617) 848-1110 

NEW MEXICO 
Albuquerque .......................... (505) 828-1018 

NEW YORK 
Binghamton ........................... (607) 723-7337 
Buffalo ................................... (716) 836-5800 
Mineola (New Yorl< City) ........ (718) 895-3150 
Rensselaer (Albany) .............. (518) 449-1322 
Rochester ............................. (716) 424-4171 
Syracuse ............................... (315) 455-5324 
Wihfte Plains .......................... (914) 428-7790 

NORTH CAROUNA 
Asheville ................................ (704) 255-1325 
Charlotte ............................... (704) 376-1387 
Greensboro ........................... (919) 292-8995 
Greenville ..................... ... (919) 756-2117 
Raleigh ......... (919) 782-1338 
Wrightsville Beach 

(Wilmington) ................. (919) 256-9956 

NORTH DAKOTA 
Fargo ................................... (701) 235-7223 

OHIO 
Akron ............. .. ............... (216) 836-5593 
Cincinnati .............................. (513) 793-6811 
Columbus .............................. (614) 486-4329 
Dayton .................................. (513) 433-7771 
Maple Hts. (Cleveland) .......... (216) 581-3400 

TEXAS 
Abilene .................................. (915) 672-5022 
Amarillo ................................. (806) 372-1938 
Austin .................................... (512) 346-7120 
Beaumont ............................. (409) 866-7726 
Corpus Christi ....................... (512) 883-5566 
Dallas .................................... (214) 637-1491 
EI Paso ................................. (915) 592-8813 
Fort Worth ............................. (817) 831-4579 
Harlingen ............................... (512) 423-1694 
Houston ................................ (713) 493-1300 

(Northeast Houston) ...... (409) 265-3733 
(Southeast Houston) ...... (713) 480-1039 

Longview ............................... (214) 753-5775 
Lubbock ................................ (806) 762-5736 
Midland ................................. (915) 694-8430 
San Antonio .......................... (512) 349-0197 
Sherman ............................... (214) 868-2720 
Waco .................................... (817) 776-3432 
Wichita Falls .......................... (817) 322-5589 

UTAH 
San Lake City ........................ (8ql) 486-8447 

VIRGINIA 
Chariottesville ........................ (804) 973-7069 
Norfolk .................................. (804) 461-1290 
Richmond ........................... : .. (804) 285-7508 
Roanoke ............................... (703) 344-7707 

MICHIGAN Toledo ................................... (419) 535-1293 WASHINGTON 
Grand Blanc (Flint) ................ (313) 694-5101 
Grand Rapids ........................ (616) 459-3529 
Kalamazoo ............................ (616) 342-2117 
Lansing ................................. (517) 337-2835 
Saginaw ................................ (517) 792-1553 
Traverse City ......................... (616) 946-3773 
Troy (DetrOit) ......................... (313) 680-4444 

Youngstown .......................... (216) 782-2295 

OKLAHOMA 
Oklahoma City ...................... (405) 942-7334 
Tulsa ................... .. ........ (918) 622-2800 

OREGON 
Eugene ................................. (503) 343-2591 

Mercer Island (Seattle) .......... (206) 232-9702 
Spokane ................................ (509) 535-3685 
Tacoma ................................. (206) 565-7730 

WesT VIRGINIA 
Barboursville (Huntington) ..... (304) 736-8944 

WISCONSIN 
MINNESOTA Portland ................................ (503) 684-1090 Green Bay ........................... (414) 494-3313 
Duluth ................................... (218) 723-1010 
Plymouth (Minneapolis) ......... (612) 476-6909 
Rochester ............................. (507) 285-1700 

PENNSYLVANIA 
Altoona .................................. (814) 942-1966 
Bethlehem (Allentown) ........... (215) 694-9600 

Madison ................................ (608) 231-2244 
Milwaukee ............................. (414) 359-0959 
Racine .................................. (414) 554-9121 

MISSISSIPPI 
Jackson ................................ (601) 982-1031 
Tupelo ................................... (601) 842-3398 

Camp Hill (Harrisburg) ........... (717) 761-4650 
Erie ..................................... (814) 833-8424 
Kingston (Wilkes-Barre) ......... (717) 825-4569 
Media (Philadelphia) .............. (215) 565-8750 

WYOMING 
Casper .................................. (307) 234-1017 

MISSOURI Pfttsburgh .............................. (412) 343-7500 
Jefferson City ........................ (314) 893-4426 Yorl< ..................................... (717) 757-9421 
Springfield ............................. (417) 887-2307 
St Louis ................................ (314) 849-6330 RHODE ISLAND 

Cranston (Providence) ........... (401) 943-3380 

For start-up and testing, engineering and training services, maintenance 
agreements or time and material repair, contact: 
TECHNICAL SERVICES DIVISION 1-800-634-2003. 
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