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Dynapower and Rapid Power have attained the reputation as the premier manufacturers in the industry. Our

experience is vast in the design and manufacture of custom power supply equipment for a variety of applications.

Firing Circuit Indication
The hard drive firing output signal which gate
the thyristors, also drives LEDs mounted next
to the gate terminals. This convenient feature
is used to indicate the presence of gate
signals generated by the firing circuit.

Leak Detection (Water Cooled
Units Only)
An electronic moisture detector is provided. It
is comprised of two circuit boards. The main
board houses the electronics and may have
an unlimited number of sensors. The second
board is the remote sensor.

Electronic System
The electronic system is interlocked with the
line contactor. On energizing, the thyristors are
clamped for three seconds after the contactor
has been pulled in. On de-energizing, the
thyristors turn off before the contacts open.
This exclusive Dynapower feature prevents
arcing of contacts and extends their life.

Electronic Controls
The standard Dynapower Drive/Firing Circuit is provided with the following features:

Constant Current Control
± 0.5% from 0% to 100% load with voltage
limit protection. Automatic crossover to
voltage control is provided.

Constant Voltage Control
± 0.5% from 0% to 100% nameplate rating,
with over-current limit protection. Automatic
crossover to current control is provided.

Imbalance Detector
An active filter network continuously
analyzes the output wave shape. Should a
thyristor not fire properly, an electronic firing
imbalance occur, a transformer connection
deteriorate, or a diode bank fault, a LED will
light and the unit will phase back to 33% of
rated output. Circuits can be supplied with a
relay contact closure to indicate high ripple
in the output wave shape.

Short Circuit Detector
A level detector continuously monitors the
output current. The instant the current rises
5% above rated output, the gate signals are
removed from the thyristors. This uses the
thyristors as a solid contactor. Nominal
response time is 16.6 ms. After three
seconds, the system comes back on line 
in a controlled manner. When the fault has
cleared, the system will function as normal. 

Inhibit Circuit
An inhibit circuit is provided at the terminal
strip. A simple dry contact closure will clamp
the electronic output and prevent thyristor
conduction by gate signal removal. This
feature is for customer use in the interfacing
with automation or line interlocking.

Controls feature options:
• Automatic Current

Control

• Automatic Voltage
Control

• Automatic
Crossover

• Fixed Ramping

• Variable Digital
Ramping

• Current Limiting

• Voltage Limiting

• Amp-Hour Controls

• Amp-Hour Meters

• End-of-Cycle Timer

• Computer Interface
Ability

• Complete
Computer Control

• Solid State
Reversing

• Complete PLC
Programming

• Current Profile
Storage Control

• Custom Electronic
Design

Control Relays
The control relays are All-Bradley® or 
Potter Brumfield® or equal.

Contactors
The contactors are S&S® or equal.
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DYNAPOWER AND RAPID POWER ARE TECHNICALLY

ORIENTED COMPANIES GEARED TOWARD PRODUCTION

OF CUSTOM POWER SUPPLIES. TO ACCOMPLISH THIS

GOAL, WE HAVE FOUND IT NECESSARY TO CONTROL ALL

THE FUNCTIONS OF POWER SUPPLY DESIGN FROM

INITIAL CONCEPT THROUGH FINAL PRODUCTION IN OUR

FULL SCALE FACILITY. DYNAPOWER AND RAPID POWER

ARE ABLE TO MAINTAIN A STANDARD OF EXCELLENCE IN

EACH PRODUCT FROM CABINET FABRICATION TO FINAL

TESTING IN ITS 150,000 SQUARE FOOT FACILITY

LOCATED IN SOUTH BURLINGTON, VERMONT.

We manufacture parts and components such as

transformers, filters, and water-cooled heatsinks, all 

with electrolytically pure copper. Dynapower and

Rapid Power have the ability to wind, vacuum varnish

and full load test its magnetics. By manufacturing

each part of our rectifiers and other power systems,

we maintain complete control over the quality and

reliability of our rectifiers.

Dynapower and Rapid Power’s reputation for

reliability and quality are unmatched in the industry.

Our reputation is the result of timely production, top

quality raw materials, innovative design, quality

control and technical support after the sale.

Regulator

Low Voltage
Each low voltage anodizing rectifier uses six primary
thyristors for regulation. These thryristors are placed 
in the low current, high voltage, primary side of the
transformer. Each pair of devices is protected against
voltage transients by a resistor capacitor snubber
network. Fast-acting, silver sand fuses are also
supplied for thyristor protection.

High Voltage
The high voltage anodizing rectifier uses a number 
of parallel thyristors in the secondary side of the
transformer. The thyristors are used at a minimum 
of 250% safety factor and are uniquely balanced 
for similar current carrying characteristics. These
techniques ensure efficiency and reliability.

Transformer
Dynapower and Rapid Power manufacture our own
transformers to ensure quality. Every transformer is
vacuum varnish impregnated with class “H” varnish for
excellent electrical insulation. All coils are wound for
stress distribution under fault conditions and provide
superior mechanical strength.

Direct water cooled transformers are supplied with a
secondary full copper coolant system. A heavy walled
rectangular copper coolant tube is in intimate contact
with the secondary windings and is used solely for
cooling, not as a current conductor.

The core is fabricated using single stacked laminations.
Each core is handmade using high flux density grain
oriented steel to provide good flux transfer, low losses
and high mechanical strength.

Cooling

Forced Air
Special care is taken in the design of air cooled rectifiers.
Totally enclosed ball bearing motors are used to drive
shrouded fan blades and deliver a maximum volume of 
air over the semiconductors and transformer. Electronic
components are separated from the hot air flow by internal
panels. This electronic and thermal isolation increases
the life of the electronics and eases maintenance.

Liquid Cooling
Dynapower and Rapid Power has led the industry in the
development of liquid cooling. Only electrolytically pure
copper components are used for heatsinks and busing.
Dynapower and Rapid Power manufacture all of our
own copper heatsinks to ensure reliability and long-term
performance. Strict attention is given to design and

Anodizing
The anodizing industry relies on high efficiency, high
current DC power. One of the keys to high quality
anodizing is the reliability and regulation of the DC
power. With statistical process control (SPC) becoming
more of a driving force in the anodizing industry, the
need for superior power supplies is increasing.

Dynapower and Rapid Power understand this and are
continually striving to update technology and production
techniques to meet this challenge. Dynapower and
Rapid Power produce anodizing power supplies that
are custom built and tested for each individual anodizer.
We work with you to develop the power supplies and
computer controls exactly suited to your needs.

Components

Rectifier Theory
The rectifier is an electronic device which changes
incoming AC current to DC current. This can be
accomplished by a variety of techniques. The most
reliable and efficient technique for low voltage
applications takes incoming AC and regulates it using
back-to-back pairs of thyristors. The current is then
stepped up using the isolation transformer. At this point,
the current is transformed into DC current using the
diodes. This technique uses the thyristors on the low
current side of the transformer for regulation and the
rugged diodes on the high current side of the
transformer for regulation.

In high voltage applications, the thyristors are used on
the secondary side of the transformer. The incoming AC
is stepped up to the proper voltage, then regulated and
rectified by the thyristors. The thyristors are better suited
for the higher voltage and, if used at proper safety
factors, yield a highly efficient unit. By using different
techniques for different applications, Dynapower and
Rapid Power ensure that the customer gets the right
type of unit.

Rectification

Low Voltage
Low voltage anodizing rectifiers use Dynapower and
Rapid Power’s “no fuse” double diode capacity concept.
This conservative design approach virtually eliminates
diode failure by using each diode at more than half its
capacity. By doing this, the need for fusing is eliminated
and nuisance trips are reduced.

High Voltage
The high voltage rectifier uses the thyristor as the
rectification element. Strict design limitations are placed
on the thyristor to ensure very high margins of safety.
This guarantees long life and reliability.

Anodizing Specifications

Input

Up to 600 Volts, 3 phase, 50 or 60 Hz (other AC voltages

available upon request)

Output Range
Output Voltage: Up to 150V+
Output Current: Up to 50,000 A
Any combination of current and 
voltage available.

Ripple
The DC output voltage will contain a 5% RMS ripple when
operated at rated voltage and rated current. Ripple filters
are available which will reduce ripple at any operating point.

Rating
All components are rated for 100% continuous full load
service at 40°C ambient.

Power Factor
All units have a 90% power factor at rated output.

Transformers
Primary Winding Material: Splice-free, electrolytically 
pure copper.
Secondary Winding Material: Splice-free, electrolytically
pure copper.
Core Material: All copper windings, low loss steel, high
quality grain-oriented steel, single stacked laminations.
Primary Insulation Material: Class “H” (200°C), glass,
fiberglass, and NOMEX insulation.
Secondary Insulation: Class “H” vacuum varnish impreg-
nated windings of the bare secondary copper windings.
Design Temperature Rise Under Full 
Load Conditions: Class “B” (120°C)

construction to ensure that the maximum amount of heat is
removed from each component.

Heat Exchangers
The availability of “clean”, low conductivity water is a
problem in some locations. A closed loop heat exchanger
can be used to ensure the integrity of the unit. By using
either an air-to-liquid or liquid-to-liquid heat exchanger, the
proper cooling for the unit is available while guaranteeing 
a circulation of “clean”, low conductivity cooling throughout. 

Controls
As technology has changed, rectifier controls have also
changed. Several years ago it was acceptable to use a 
tap switch on a rectifier for voltage adjustments. It was
impossible to anodize two parts in exactly the same manner
using this method of control. With emphasis on SPC and
quality control, today’s anodizer must have controls that 
give the same output each time.

Anodizing Type Voltage
Classifications Required

Aluminum Sulfuric Acid 16-24

Chromic Acid 40-48

Phosphoric Acid 18-60

Hard Coat 50-125

Integral Color 75

Magnesium Dow 17 50-100

H.A.E. 60-100

Fluoride 100

Titanium Blue Etch 40
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