
SAFETY WARNINGS
You will find various types of safety information throughout 
this manual. The following Safety Statements explain their 
meaning:

This is the SAFETY ALERT SYMBOL. It is used to 
alert you to potential personal injury hazards. Obey all safety 
messages that follow this symbol to avoid possible injury or 
death.

 DANGER indicates a hazardous situation 
which, if not avoided, will result in death or serious injury.

 WARNING indicates a hazardous situation 
which, if not avoided, could result in death or serious injury.

 CAUTION, used with the safety alert 
symbol, indicates a hazardous situation which, if not avoided, 
could result in minor or moderate injury.

 CAUTION, used without the safety alert 
symbol, is used to address practices not related to personal 
injury.
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IMPORTANT
Save this instruction sheet for future use of the product
A safety program must be established, verified and 
followed by all personnel involved with the transformer 
The information contained in this manual may not cover 
all variations in equipment or provide for all contingencies 
which might be met in installation, operation and 
maintenance  Please contact factory if you have any 
questions or unique conditions 

Medium Voltage Dry Type Transformer  
Installation, Operation, and Maintenance Manual
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STANDARDS
All Pioneer dry type power transformers are built according to 
the following standards:

n CSA-C22.2 # 47 : Air Cooled (Dry-type) Transformers

n  CSA-C9-02: Dry-Type Transformer

n IEEE C57.12-01: Requirements for Dry-Type Distribution 
and Power Transformer

n ANSI C57.12-55: Dry Type Transformers used in Unit 
Installations, Including Unit Substations

n IEEE C57.12-91: Test Code for Dry Type Distribution and 
Power Transformer

n CSA 22.2 #94: Special Purpose Enclosures

n UL1562: Transformer, Distribution, Dry-Type – over 
600Volts

 
Failure to follow instructions may result in death or 
serious injury 

 
Only qualified personnel should install, inspect, or 
maintain transformers  Normal operating voltages can be 
hazardous 
It is recommended that the installation work be governed 
by ANSI/IEEE C57 94, Recommended Practice for 
Installation, Application, Operation and Maintenance 
of Dry Type General Purpose Distribution and Power 
Transformers 

 
Electrical potentials hazardous to human life can exist 
within this equipment when energized  Disconnect all 
input power before opening case or touching internal 
parts  Use proper lock-out / tagout procedures 
The information contained in this manual may not cover 
all variations in equipment or provide for all contingencies 
which might be met in installation, operation and 
maintenance  Contact factory if you have any questions or 
unique conditions 

 
Hazard of electrical shock, explosion or arc flash. Turn 
off power supplying this equipment before working on it  
Discharge all static charges held by coils  Failure to follow 
these instructions may result in death or serious injury 

 
Although transformers are static devices, it is necessary 
to use forethought coupled with care in installation  This 
will result in satisfactory performance over a long period 
of time  The minimum requirements for installation and 
maintenance and limitations of operation have been set 
forth in this manual  Following these procedures will result 
in satisfactory performance, whereas disregarding them 
can void the warranty 

IMPORTANT
Save this instruction sheet for future use of the product.

1 INTRODUCTION
This manual covers Dry Type Ventilated Medium Voltage 
Transformers. These instructions set out the limiting factors for 
satisfactory performance of the transformers. The information 
contained herein outlines and describes the proper inspection, 
installation and maintenance of our units.

2 INSPECTION ON RECEIVING
n Ventilated dry type power transformers are shipped either 

completely assembled in a sheet metal enclosure or as a 
core and coil assembly with a separate enclosure. All parts 
and components will be wrapped in a clean plastic.

n Inspect transformer immediately upon receipt for evidence 
of damage or other indication of rough handling that may 
have happened during shipment. Examination should be 
made before removing transformer from shipping vehicle. 
Careful inspection should be made for any evidence of 
water and other contaminants that may have entered the 
transformer during shipment.

n Any damage should be reported at once and a claim 
should be filed with the carrier / shipment company 
immediately. Notify Pioneer of any report made. 

n Once the transformer has been received, remove covering 
and complete an internal inspection for any evidence of 
damaged of parts, loose or broken connections, broken 
terminal board, dirt or other foreign materials. Corrective 
measures should be taken where necessary.

3 HANDLING — LIFTING AND 
   ROLLING
Small transformers and assemblies are shipped on wooden 
pallets surrounded by a plastic wrap. The wood crate is 
suitable for moving with forklift truck. For larger transformers 
and assemblies, an overhead crane is needed. See Figure 1 
for diagram of lifting the power transformer.

Unless there are clear instructions particular to your unit, never 
lift the transformer by the case only. The lifting lugs outside 
an empty enclosure on each corner are for lifting the enclosure 
only before combining with core and coil.

Power transformers are usually supplied with “knock down” 
enclosures. Enclosure roof panel, front and back access door, 
and cover are all bolted and can be removed for installation 
and maintenance. Lifting of the core and coil assembly should 
be done with the four lifting eyelets on the core frames of the 
transformer. See Figure 1A, B. Be careful to not drop tools or 
hardware into core and coil assembly.

Care should be taken when assembling the enclosure over the 
core and coil assembly to avoid damage because of the height 
restriction. There should be at least 20 feet of clearance from 
the top of the enclosure or lifting eyes, including the spreader 
bars, to facilitate lifting. 

When lifting the transformer with the eyelets, always keep 
maximum angle of 45° between the vertical and the chains.

If jacking to move the core and coil assembly is needed, 
appropriate equipment should be placed under the base 
channels or jacking pads if included.

Before installing transformer in its final location, attach the Anti-
Vibration Pads. See section 11 SOUND LEVEL.
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4 STORAGE
Transformers should be stored in a warm, dry location, free 
of dust or airborne contaminants. The relative humidity to 
which the insulation materials are exposed should be kept as 
low as possible. The floor on which the transformer is stored 
should be impervious to the upward migration of water vapor. 
Precaution should be taken to guard against entrance of water 
from any source such as roof leaks, broken water or steam 
lines, windows, etc. If wrapped in plastic, use silica gel or 
equivalent to absorb any condensation.

It is not recommended that dry type transformers be 
stored outdoors  If it is unavoidable, units should be well 
protected from snow, rain, and other elements. Protection 
should include an initial wrap of first quality canvas with a 
final outside covering of plastic tarpaulin. If units are stored 
outdoors, dryout before use is recommended as described 
below.

5 DRYOUT
If a transformer has been exposed to moisture such as 
condensation or rain, or stored in a high humidity environment, 
the unit should be dried out prior to energization. If the 
transformer was in operation it should be removed from 
service to dry it out. Any of the following dryout methods are 
recommended:

n Free moisture should be blown (25PSI max) or wiped off 
any surface of the transformer to reduce the time of the dry 
out period.

n External forced air, hot or warmed, or radiant heat should 
be directed up through the windings with all the ventilation 
openings with all the ventilation opening a cleared. 
Recommended temperature should not exceed 110°C. 
This should continue for 24 hours or until after all evidence 
of moisture or condensation is no longer visible.

n Electric heaters can be installed inside the enclosure, 
particularly for units stored outdoors. These heaters 

should be located under the windings on both sides of 
the core. If heaters are used, air circulation through the 
enclosure must still be permitted. Fiberglass furnace filters 
may be mounted temporarily over the inlet and outlet 
ventilation openings to minimize dust accumulation within 
the enclosure. These filters must be removed before the 
transformer is put into service. Temperature should not 
exceed 110°C.

n Contact factory for specific instructions for dryout using 
internal heating through the shorted terminal method. 

 
Only qualified personnel should perform this method.

 
Transformers that have been exposed to flood condition, 
direct rain or sprinklers may not be able to be dried out 
appropriately  Consult the factory for further instructions  
It is emphasized that only specially authorized personnel 
should undertake this task 

Figure 1:  Instructions for moving the transformer

A Remove the screws and 
the panels from the top

B Use the lift points from 
the transformer as the 
attachment points. Be 
careful not to damage 
the buss bars.

C Lift and carefully move 
the transformer

D When finished, reinstall 
the top panels.
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6 INSTALLATION
 

Disconnect all incoming power prior to installation 
Only qualified personnel should install, inspect, or 
maintain transformers since the normal operating voltages 
can be hazardous 
This ventilated dry type power transformer is designed for 
installation indoors in dry locations. It can be used in a humid 
environment, but dryout procedures will need to be used if the 
unit is decommissioned for a period of time. Refer to dryout 
instructions . 

Standard dry type transformers are designed for operation 
at altitudes of 1000 meters (3300 ft) or less. If installing 
in a higher altitude, confirm the transformer rating for the 
installation.

 
This dry type ventilated transformer should not be 
installed in an environment that contains dust, mildew, 
chemicals, corrosive gases, oils or other chemical 
vapors  If this is not possible, precautions must be taken 
to prevent contaminants from entering the transformer 
enclosure 
Dry type transformer can be located outdoors but they must 
be designed especially for outdoor environmental protection. 
Suitable weather resistant and tamper-proof enclosures are 
needed, and water, snow, dust and sand particles should be 
avoided. Please consult with Pioneer for further information.

 
Adequate ventilation is essential for proper operation  
Dry, clean air is the best way to cool the transformer. Filtered 
air may reduce maintenance if the location has unusually high 
airborne contaminants. 

If transformer is installed in a location with restricted air flow, 
sufficient ventilation should be provided. It may be necessary 
to use forced ventilation to evacuate the air and / or bring fresh 
air to the transformer with installation of a fan. Refer to the fan 
manufacturer to find out how many Watts or BTUs a specific 
fan can release. 

For standard units the ambient temperature must not exceed 
40°C. Special designs may be made for higher temperatures. 
Consult factory for details.

 
Power transformer should have clearance of 30 inches in 
front and back of the enclosure  That distance is needed to 
open the doors, make connections and perform maintenance. 

 
Transformer must have at least 12” clearance from walls 
and other objects to allow adequate air circulation  If unit 
is to be positioned near combustible materials, consult the 
National Electric Code (NEC) or applicable local codes for 
minimum clearances 

 
The dry transformer must be installed in a place where no 
accumulation of water can occur, such as on a raised concrete 
slab.

 
Follow Figure 2 for minimum clearance beneath the unit  
Always allow ventilation space around the coils and under 
the enclosure  

7 GROUNDING
 

All non-current carrying metal parts in transformers must 
be grounded, including the core and enclosure  

Power transformer cores are usually insulated from the core 
clamps, and grounded at a single point. Isolating the core is 
necessary to determine if there was an insulation failure in any 
place that may cause small induced current circulating with 
a result of more loss. The grounds should be bonded on the 
ground buss on the bottom of the enclosure of on the ground 
connectors on the side of the enclosure.

Figure 2
Recommended Bolt Torque for

Bolted Electrical Connections (ft./lbs.) +/- 5%

Bolt Size Bolt Material
Carbon Steel Brass Stainless Steel

1/4–20 UNC 8 5 5
3/8–16 UNC 30 15 20
1/2–13 UNC 75 35 50

For auxiliary equipment, refer to wiring diagram included in this 
package

Figure 3 Isolation in Mega Ohm
Winding  kV class Isolation resistance (Mohms)

1.2kV 600
2.5kV 1000
5.0kV 1500
8.7kV 2000
15kV 3000
25kV 3500

Figure 4 Isolation in Mega Ohm
Transformer BIL (kV) Minimum Clearance (in)

20 2
30 2.5
45 4
60 5
95 6.5
125 9
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8 FIELD TESTING
It is recommended that some field tests be made before 
placing a transformer in service. This will determine that the 
unit is in good operating condition and the test will obtain data 
for future comparison.

 
Tests should only be conducted by authorized personnel 
in accordance with recognized safety standards and 
codes 

1 If the transformer has been shut down for a period of time, 
it should first be inspected for evidence of condensation or 
moisture and dried out as described in section 5 DRYOUT.

2 Fans, motors, relays and other devices should be 
inspected to be able to work properly. Accessories such 
as lighting arrestors should be installed in accordance 
with the assembly drawing provided. Digital thermometer, 
connections of the sensors and voltage need to be 
inspected. Verify that the sensors are in the insulating tube.

3 Verify the selection of taps and voltage ratio. All taps 
should be in identical position on each coil. Verify that 
the taps connections and cables connections are clean. 
Check that the connections are tight. Taps should only be 
changed when the unit is de-energized. See section 10 
CHANGING THE TAPS.

4 An insulation resistance test should be conducted on 
each unit. This data can also used for future comparative 
purposes, and for determining the suitability of the 
transformer for a high potential test. Insulation Megger test 
(500VDC) should be done between:

 LV to HV + Ground  
 HV to LV + Ground  
 Core to Ground

The minimum insulation resistance should be as listed in 
Figure 3.

With the appropriate equipment and personnel you can 
perform the following tests as well. 

5 Polarity or phase relation.

6 Resistance measurement on each winding.

7 Ratio test for full winding and for all tap positions

8 Ensure that unless there are special instructions 
supplied with the transformer these minimum clearances 
are maintained for all current carrying parts including 
connections and bus bars. The following table offers 
minimum clearances:

 
Excessive repeated dielectric testing on transformer 
insulation will weaken and reduce the life of the 
transformer 

9 OPERATION
 

Before energizing the transformer, do the following:
1 Verify that the information on the nameplate is according to 

your requirement.

2 Remove all shipping brackets and shipping bolts.

3 Place the transformer where it will be in operation.

4 Install Anti-Vibration pads. See section 11 SOUND LEVEL.

5 Verify the operation of fans, motors, relays, and other 
auxiliary devices.

6 Verify the selection of taps and ratio connections against 
the transformer nameplate information.

7 Check all connections and clearance between the 
transformer enclosure and internal bus bars. Refer to the 
layout provided or Figure 4 for minimum clearance.

8 Insert the cables from the bottom or the sides of the 
enclosure. The lower the cables entrance is best. Never 
insert cables from the top 

9 Remove all hand tools, equipment, or any other foreign 
materials from inside the enclosure.

10 Energize the transformer.

11 Check the transformer nameplate before measuring 
voltages. Ensure the properly rated meters are used to 
verify the primary and secondary voltages.

 
Turn off power supplying this equipment before working on 
it  Discharge all static charges held by coils  Failure to follow 
these instructions may result in death or serious injury 

12 Verify the voltages on the transformer primary and 
secondary. If the voltage is not as required, use the taps to 
adjust the voltage. 

 This can be only done when the transformer is non-
energized. See the details in the next section, “Changing 
the Tap Positions”.
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10 CHANGING THE TAP  
     POSITION

 
Turn off power supplying this equipment before working 
on it  Discharge all static charges held by coils  Failure to 
follow these instructions may result in death or serious 
injury 
To change the tap position:

1 De-energize the transformer according to the electrical 
code.

2 Remove the enclosure panel or door to access the 
transformer winding with high voltage taps.

3 Use an appropriate grounding device to ground the coils 
and discharge any static charge.

4 Locate the tap jumpers.

5 Remove the varnish, papers and epoxy on the required 
taps.

6 Change the tap jumpers on each phase to the appropriate 
tap connection. The tap jumpers must be on the same tap 
position for each phase.

7 Verify that the taps are properly tight. Inspect the enclosure 
to ensure that all hand tools or other foreign materials are 
removed from the enclosure.

8 Reinstall the door or enclosure panel.

9 Energize the transformer.

11 SOUND LEVEL
All power transformers are supplied with Anti-Vibration Pads. 
These 3⁄4” thick pads should be installed on each corner of the 
base.

All transformers have an inherent sound level that varies with 
the size of the unit. Sound waves may be amplified by means 
of reflected wave and/or radiated waves via walls, floors, 
ceilings, mechanical vibrations of air ducts, conduits, and 
mounting bases. All dry type power transformer sound levels 
apply to the CSA, IEEE and UL standards.

Where sound level is critical, each transformer should be 
installed in a location where each sides is far from reflected 
materials (walls, ducts, transformers, etc). When transformers 
need to be installed in noise sensitive areas, precautions 
should be taken to avoid amplifying the sound of transformers. 
Use sound absorbing materials on walls, floors, and ceilings. 
Avoid locating the transformers in a room where hard surfaces 
are in close proximity to the transformer. Avoid installing the 
unit in corners, hallways, stairways, and near heating and air 
conditioning ducts. Use flexible conduit and bus connections.

12 MAINTENANCE
 

Disconnect all incoming power prior to installation 

Only qualified personnel should install, inspect, or 
maintain transformers since the normal operating voltages 
can be hazardous 

Generally, very little maintenance is required for dry type 
transformers. However, periodic care and inspection is required 
to ensure long-term and successful operation. This will depend 
on the conditions where the transformer installed.

If the transformer is located in clean and dry location, an 
annual inspection is normally sufficient. For other locations 
where the air is contaminated with dust or chemical vapors, 
inspection at three or six month intervals may be required.

Perform the following procedures for maintenance. 

1 De-energize the transformer safely.

2 Ground the unit for one minute to drain static charge.

3 Clear away any debris or other foreign materials from all 
ventilation.

4 Remove the enclosure panel or door to access the high 
voltage windings. 

5 Inspect and clean the dirt particularly on the insulating 
surface.

6 Inspect the insulators, terminals and terminal boards for 
discharging, breaks, cracks, or burns. Check all hardware 
for tightness.

7 To clean the windings, a vacuum cleaner, blower, 
or compressed air (25PSI max.) can be used. The 
compressed air should be clean and dry. Leads, lead 
supports, terminals and other insulating surface can be 
brushed or wiped with dry cloth.

8 Make sure all tools and hardware is removed from the 
transformer. Close the enclosure. 

9 Energize the transformer.

10 Filters (when applicable) must be inspected and cleaned 
every six (6) months.

11 For any auxiliary equipment, consult manufacturers owners 
manual.
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13 TROUBLESHOOTING
If any of the problems listed in Figure 5 are identified, 
the transformer should be removed from service at once. 
Immediate attention to the problem may prevent further danger 
or damage. If the trouble could not be corrected, do not re-
energize the transformer. Contact the factory immediately.

Figure 5 Symptoms and Causes
Symptom Possible causes
Overheating Continuous overload, poor 

ventilation, ambient temperature 
too high, damaged fan blades, high 
harmonics, unbalanced load, high 
input voltage

Excess secondary 
voltage

Improper taps connection, high 
input voltage

Unbalanced 
secondary voltage

Continuous overload, neutral 
ungrounded, harmonics, wrong tap 
connections

Insulation failure Continuous overload, poor 
ventilation, dirt accumulation on the 
coils, lighting, surge

Breaker or fuses 
opening

Overload, short circuit, insulation 
failure

Excessive cables 
heating

Incorrect cables size, improper 
cables routing, connections not 
tight enough.

Reduce or zero 
voltage

Shorted turns, loose taps, opened 
breaker or fuses

Vibration and noise Bad frequency, high input voltage, 
loosed core clamp, bad primary tap 
connection

High exciting current Bad frequency, high input voltage, 
short turns

Smoking Continuous overload, Insulation 
failure

Burned insulation Lightning, surge, broken bushing, 
taps or lightning arrestor; dust on 
the coils

LIMITED WARRANTY
Pioneer Dry Type Transformers (hereinafter referred to 
as “Pioneer”) warrants to the original purchaser that the 
transformer will be free from defects in workmanship for 
a period of 12 months after installation or 18 months after 
shipment, whichever comes first.

The warranty will be null and void if the transformer is:

n Not properly installed.

n Subject to excessive voltage.

n Subject to overload

n Not properly maintained.

n Modified or repaired without the authorization of Pioneer.

n Used inappropriately.

Pioneer’s liability is expressly limited to the repair or 
replacement of defective products at the discretion of Pioneer. 
Pioneer’s entire liability shall be limited to a maximum amount 
of the purchase price of the product. In no way shall Pioneer 
be liable for any consequential damages whatsoever. Pioneer 
shall have no liability for expenses or problems of whatever 
nature incurred directly or indirectly that may have been caused 
by a defect in or use of, the transformer. This limited warranty is 
in lieu of all other warranties.

All freight expenses associated with the return of the 
transformer shall be the responsibility of the owner.

A defective transformer must be disconnected immediately and 
Pioneer should be contacted as soon as possible.

Before the unit is returned to the factory. Pioneer should be 
contacted to obtain a Return Authorization Number. A returned 
transformer will not be accepted without a this number.
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