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Technologies
PTG owns over 40 patents, and its world leading technology makes it 
honored as National High Technology Enterprise. 

Products
It offers complete range of surge protection products: from direct
lightning to equipment side fine protection, including power supply, 
data network, industrial equipment, building electric, etc, and specific
relays for new energy systems. The products are qualified by third party
 organizations, such as TUV, KEMA, CB, CE, UL. 

Quality
ISO 9001and full functional electrical lab ensure the strict quality control; 
Automation production line ensures the performance consistency.

R&D
PTG invests 10% of revenue annually into R&D, and it of fers customi-
zation products and solutions.

Manufacture
PTG owns two manufacturing sites in Shenzhen, one full automatic
production factory for relay, one semi-production factory for SPD.

Expertise
PTG, a group of experts with more than 20 years experiences in elec-
trical safety solution. It provides comprehensive and competitive
solutions for Power, New Energy , Telecommunications, Construction,
Transportation, Oil and Gas industries.

We built up the great 

professional team and 

cutting-edge technology 

and equipments to 

successfully achieve 

our mission: 

To ensure your personal 

and property safety.
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Management
PTG uses tailored ERP system to track and monitor every process from
incoming to delivery, it leads to short lead time, as well as customer
satisfaction.

Social Responsibility
PTG operates ISO 14001 and ISO 45001strictly.
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Laboratory and Testing

PTG owns a world-class lightning protection laboratory in Shenzhen 

compliance to IEC and GB standards

10/350 μs impulse current generator up to 110 kA

1.2/50-8/20 μs combined wave generator up to 20 kV/10 kA

Transient overvoltage test (TOV) 1200 V/300 A

Environmental testers, including high temperature and humidity, cold 

and hot shock, vibration, drop, salt spray, etc

8/20 μs impulse current generator up to 200 kA
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Laboratory and Testing

PTG owns a full function laboratory for relays in Shenzhen according to

IEC, UL and GB standards

Impulse withstand voltage tester

Temperature rise test system

Synthetic relay parameter tester

Environmental testers, including high temperature and humidity, cold 

and hot shock, vibration, drop, salt spray, etc

Mechanical & electrical durability test systems



Concept
A relay is an electronically operated switch that is remotely activated by an electromagnet which pulls a set of contacts
to either make or break a circuit. Electrical relays are commonly used for switching signals, radio frequencies, high
current circuits when using a lower current circuit, and loads such as resistive, motor, lamp, inductive, and capacitive
applications. This is helpful when an in-line switch or existing circuit does not have the capacity to handle the required
current.

Relays

 Functions 
•   Galvanic separation of the primary or actuating circuit and load circuits
•    Single-input/multiple-output capability
•    Separation of different load circuits for multi-pole relays
•    Separation of AC and DC circuits
•    Interface between electronic and power circuits
•    Multiple switching operations – time delay, signal condition, among others
•    Serves as an amplifier

Relays have the same subsystems and principles of operation regardless of whether these are electromechanical relays
or electronic relays or designed to switch signal or high-power loads. Relays convert an electrical input signal on the
primary side to an intermediate and non-electric physical signal. These devices also reconvert the non-electric physical
signal to operate a switching element (secondary side) such as contacts which switch and conduct electrical current
(i.e., output, load current). Relays use the non-electric signal between the primary and secondary side to provide the
necessary galvanic separation between the input and output circuits. Relays enable a single output that can activate
multiple circuits and functions, which helps increase cost savings because high current capacity switches cost more
than lower current versions. Relays can also perform logic functions on certain inputs, such as latching an output on
and off from a momentary input. When a switch cannot take a high current or is operated by electronic circuit, the relay
can be operated by switch circuits. Arcing combined with contact bouncing is one of the parameters that limits inrush
current. Care has to be taken during the design and testing phase of an application so that the peak inrush current will
not exceed the relay specification, you need a high inrush relay when you need to address inrush currents that can be
extremely high.

 Working principle
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Technical Definitions

Coil voltage
Voltage applied across the coil terminals.

Coil power
Power consumption of the coil at rated coil voltage and
coil resistance, with coil temperature at 23°C, given as
rated typical value.

Coil resistance
Electrical resistance of the relay coil at reference temp-
erature; this value is indicated for the coil without any
other devices in parallel (e.g. coil suppression, diode,
etc.).

Contact current
Electric current which a relay contact carries before open-
ing or after closing.

Contact form
Different applications require specific switching func-
tions of the relay contacts; various contact froms are
specified and described in different ways.
The most common are:

Operate voltage
Value of coil voltage at which a monostable relay operates. 

Operate voltage U1
Value of the coil voltage at which a relay operates, 
having previously been energized at the same voltage 
and with rated contact load (thermal equilibrium has 
to be achieved).

Operate voltage without preenergizing U0
Minimum permissible input voltage at which the relay 
operates, for a coil temperature equal to the reference
temperature (23°C coil temperature without preenergizing).

Contact gap
Shortest distance between the open contact points.

1 pole normal open contact

SPDT (c)

SPST (c)

Contact form

1 pole changeover contact

1 pole normal close contact

1 pole normal open with
 bridge contact

1 pole normal close with 
bridge contact

2 poles changeover contact

1 pole changeover with
bridge contact

DPDT (2c)

2 poles normal open contact

2 poles normal close contact DPST-NC (2b)

Circuit symbolDesignator

SPST-NO (a)

SPST-NC (b)

SPST-NO (a)

SPST-NC (b)

DPST-NO (2a)

Electromechanical relay
Electrical relay in which the intended response results
mainly from the movement of mechanical elements.

Monostable relay
Electrical relay which, having responded to an energiz-
ing quantity and having changed its condition, returns
to its previous condition when that quantity is removed.

Make contact

release condition.

Break contact 
Contact which is open when the relay is in its operate
condition and which is closed when the relay is in its 
release condition.

Change-over contact 
Combination of two contact circuits with three contact
members, one of which is common to the two contact
circuits; such that when one of these contact circuits is
open, the other is closed.

Contact resistance
Electrical resistance between the relay terminals of a 
closed contact, measured with indicated measuring cur-
rent and indicated source voltage. The specified contact
resistance is reached reliably only above a particular
load. Considerably increased contact resistances can oc-
cur with smaller loads. After a prolonged period of a
steady state operate/release position or storage of the
relay a certain number of cycles are recommended before
measurement of the contact resistance.

Switching current
Electric current which a relay contact makes and/or breaks.

Switching voltage
Voltage between the contact members before closing or
after opening of a relay contact.
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Contact which is closed when the relay is in its operate
condition and which is open when the relay is in its 



Category of protection
Types of relays, based upon environmental protection 
(relay technology RT), IEC 61810-7 describes the degree
of sealing of the relay case or its contact unit:

RT 0: unenclosed relay
Relay not provided with a protective case.

RT I: dust protected relay
Relay provided with a case which protects its mechanism
from dust.

RT II: flux proof relay
Relay capable of being automatically soldered without
allowing the migration of solder fluxes beyond the in-
tended areas. These are the contacts, movable parts of
the magnetic system and their immediate environment.

RT III: wash tight relay (Plastic sealed relay)
Relay capable of being automatically soldered and sub-
sequently undergoing a washing process to remove flux
residues without allowing the ingress of flux or washing
solvents.
The test to evaluate the sealing of the case for wash tight
relays is performed according to the IEC 60068-2-17.

RT IV: sealed relay
Relay provided with a case which has no venting to the
outside atmosphere, and having a time constant better
than 2x104 s in accordance with IEC 60068-2-17.

RT V: hermetically sealed relay
Sealed relay having an enhanced level of sealing, assuring
a time constant better than 2x106 s in accordance with
IEC 60068-2-17.

Insulation resistance
Electrical resistance (initial product condition) measured 
by applying a DC voltage of 500V between two elements
of a component that are insulated from one another as
measured at the final production test.
The requirements according to IEC 61810-1 are:
   •   for functional insulation > 2 MOhm
   •   for basic insulation > 2 MOhm and
    •   for reinforced insulation > 7 Mohm.

Operate time (DC coils)
The time interval that elapses from energizing a mono-
stable relay in the rest state with the rated voltage (pulse
or square signal) at an ambient temperature of 23°C to
the moment when the last output circuit is closed or 
opened (bounce time not included). The operate time
varies with the applied coil voltage and the ambient/coil
temperature. This definition refers to DC-coils only, due
to the dependency of the phase angle considerably longer 
operate times may occur with AC magnetic systems.

Dielectric strength
Voltage (rms value in AC voltage, 50 Hz 1 min) the insula-
tion can withstand between relay elements that are in-
sulated from one another, measured at the final pro-
duction test.

Release time
The time interval that elapses from the point of time 
at which a monostable relay in the operating state has 
the rated voltage disconnected to the point of time at
 which the last output circuit has closed or opened 
(not including the bounce time). Unless otherwise 
stated the indicated times are maximum values and 
are valid for energization with rated voltage, without 
any components in series or parallel to the coil, and at 
reference temperature.

Technical Definitions

Release voltage
The input voltage at or below which a monostable relay
releases to the rest state at the reference temperature.

7



Clearance distance
Shortest distance in air between two conductive parts
or between a conductive part and the accessible surface
of the relay.

Frequency of operation
Number of operation cycles (opening and closing of 
contacts) per unit of time. The switching rate is usually
indicated for switching under rated load; unless other-
wise stated at ambient temperature 23°C and without
any circuitry in parallel to the coil (no coil suppression
circuit, e.g. diode). With contact loads considerably below
rated load a higher frequency of operation may be
admissible. This has to be tested for the specific appli-
cation. For further assistance please contact our applica-
tion support.

Mechanical endurance
Number of cycles without contact load during which the
relay remains within the specified characteristics.

Electrical endurance
Number of cycles a relay can perform with electrical con-
tact load defined under specified conditions according
IEC 61810-1 and IEC 61810-2.

Environmental endurance
Generic term for the relay endurance under different
climatic conditions. Appropriate test conditions are
classified in IEC 60068.

Vibration resistance (destructive)
This test is used to evaluate the resistance of the relay
 to heavy mechanical vibration leading to a permanent
damage to the relay. This test is performed according
to the IEC 60068-2-27.

Vibration resistance (functional)
This test is used to evaluate the resistance of the relay 
to harmonic mechanical oscillations such as those that
could occur in transport or during operation. No open-
ing of closed relay contacts or closing of open relay con-
tacts with a duration >10 μs is allowed to occur during
the test. This test is performed according to the 
IEC 60068-2-6. Unless otherwise stated the values refer
to a frequency range 30...150 Hz.

Creepage distance
Depending on the insulation design, usually the shortest
distance along the surface of the insulating material
between conductive parts according to IEC 61810-1.

Switching capacity
Product of the switching current and switching voltage 
(in W for direct current, in VA for alternating current).

Shock resistance (destruction)
This test is used to evaluate the resistance of the relay
to heavy mechanical shocks leading to a permanent 
damage to the relay. This test is performed according
 to the IEC 60068-2-27.

Shock resistance (function)
This test is used to evaluate the resistance of the relay
to mechanical shocks such as those that could occur
in transport or during operation (no opening of closed
relay contacts with a duration >10 μs). This test is per-
formed according to the IEC 60068-2-27.
Data valid for all relay axes unless otherwise stated. Never-
theless it is recommended to avoid shock especially in
armature and contact movement direction.

Technical Definitions
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Type Selection Guidance
This guide helps the user select one or more relays which may be appropriate for a given application. The user should
then refer to detailed specifications elsewhere in this catalog to determine the actual model name to be specified. It
will be more reliable if the characteristics of relays can be tested in the practical environment. 

What type of relay do you need?

Contact
• Contact load
• Contact form
• Electrical endurance
• Contact material
• Contact resistance
• Contact gap distance

Coil
• Rated voltage
• Operate voltage
• Release voltage
• Coil resistance

Characteristics
• Category of protection
• Dielectric strength
• Insulation resistance
• Shock resistance

Dimension and Installation
• Dimension
• Terminal shape

Others
• Safety approvals
• Special requirements

Ordering information/ Model name
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Precautions for Applying the Relay
To properly use the relay, when the relay is selected and its characteristics are learnt, the precautions for using are

required to be known and ensure the reliable operation of the relay.

The following precautions will be considered in application:

        1)  The relays are used within the range of the parameters listed in the catalogue, to the extent that it is possible;

        2)  The rated load and the life are the referent values, which will be different due to the different environments,

             load features and types. Therefore they should be tested in the practical or stimulated application;

        3)  AC relays are controlled by sine wave to the extent that it is possible;

        4)  To maintain the performances of relays, please do not make the relay drop or be shocked strongly. Suggest that

      the relays dropped not be used;

        5)  Relays are used in the ambient temperature and normal humidity and in the atmosphere with less dust and

             harmful gas;

        6)  Except for the above there are other precautions, please refer to the “Precautions” of the relay specification. 
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SPECIAL

PTG PV Relays

Patented automatic production line realizes the whole process without
contact, so as to ensure the high efficiency and consistency of production.
Apart from ISO 9001, tailored ERP system and on-site real-time data intel-
ligent acquisition system closely monitor all details and processes from
incoming materials to shipment, so as to realize accurate early warning and
traceability. on-site real-time data intelligent acquisition system closely
monitor all details and processes from incoming materials to delivery, so
as to realize accurate early warning and traceability.

PTG cultivates the photovoltaic industry and creates a full range of solutions
for photovoltaic inverters. Our expert team collects and combines the
practical applications from industry for innovation and optimization.  The
products have the characteristics of high load current, strong impact current
resistance, large contact gap, low heating temperature rise, low power loss
and so on, which makes the application environment of photovoltaic
inverter broad.

PTG, a group of experts with more than 20 years experiences, devotes itself
in producing reliable and excellence relay products. Its high standard test-
ing lab enables full set of type tests and reliability tests according to UL 508,
EN 61810, GB 21711, and the products are certified by third party authorities, 
such as UL, TUV, CQC.

SPECIFIC

SMART
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Disclaimer
PTG has made every effort to ensure the accuracy of the information in this catalog, PTG does not guarantee that it is
error-free, nor does PTG make any other representation, warranty or guarantee that the information is accurate, 
correct, reliable or current. PTG reserves the right to make any adjustments  to the information contained herein at 
any time without notice. 

Given the impossibility of defining all the requirements of all the relays in every application, users shall select relays
accordingly and re-check through careful evaluation, or turn to PTG for technic support if necessary. 
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 Mingdao Building, #28 Cuibao Road,  Longgang, Shenzhen, China

+86 755 2978 5926

info@ptgcorporation.com

www.ptgcorporation.com

PTG  CORPORATION

Your Partner for Safety


