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Preface
Preface

The purpose of this reference manual is to familiarize users with the CMGPS 
synchronization unit and to show how to properly use it in various application 
areas.

The reference manual contains important tips on how to use the CMGPS 
synchronization unit safely, properly, and efficiently. Its purpose is to help you 
avoid danger, repair costs, and down time as well as to help maintain the 
reliability and life of the CMGPS synchronization unit

This reference manual is to be supplemented by existing national safety 
standards for accident prevention and environmental protection.

The reference manual should always be available at the site where the CMGPS 
synchronization unit is used. It should be read by all personnel operating the 
synchronization unit.

Note: The OMICRON Test Universe software also installs a PDF version of this 
reference manual. It can directly be opened by a mouse-click from the help 
topic "User Manuals". The Test Universe Help can be launched by clicking Help 
on the Start Page.

In addition to the reference manual and the applicable safety regulations in the 
country and at the site of operation, the usual technical procedures for safe and 
competent work should be heeded.

Note: This reference manual describes the CMGPS synchronization unit 
hardware - that is, the physical device. In order to get familiar with the software 
for controlling and configuring the CMGPS synchronization unit, please refer to 
the software manuals and/or the OMICRON Test Universe Help.
5



 GPS Synchronization Unit CMGPS
Safety Requirements

Before operating the CMGPS, carefully read the following safety 
instructions.

Only operate the CMGPS after you have read this manual and fully 
understood the instructions herein.

The CMGPS may only be operated by trained personnel. Any 
maloperation can result in damage to property or persons.

Principles, Designated Use

• The CMGPS should only be used when in a technically sound condition. Its 
use should be in accordance with the safety regulations for the specific job 
site and application. Always be aware of the dangers of the high voltages and 
currents associated with this equipment. Pay attention to the information 
provided in the reference manual and the software documentation.

• The CMGPS is exclusively intended for the application areas specified in 
section 1, "Designated Use" on page 9. The manufacturer/ distributors are 
not liable for damage resulting from unintended usage. The user alone 
assumes all responsibility and risk.

• The instructions provided in this reference manual and the associated 
software manuals are considered part of the rules governing proper usage.

• Do not open the CMGPS or remove any of its housing components.

Orderly Practices and Procedures

• The reference manual (or its "electronic PDF pendant", which is installed to 
your computer with the OMICRON Test Universe software) should always 
be available on site where the CMGPS is used.

Note: The OMICRON Test Universe software also installs a PDF version of 
this reference manual. It can directly be opened by a mouse-click from the 
help topic "User Manuals". The Test Universe Help can be launched by 
clicking Help on the Start Page.

• Personnel assigned to using the CMGPS must have read this reference 
manual and fully understood the instructions herein.

• Do not carry out any modifications, extensions or adaptations at the 
CMGPS.
6



Preface
Operator Qualifications

• Testing with the CMGPS should only be carried out by authorized and 
qualified personnel.

• Personnel receiving training, instruction, direction, or education on the 
CMGPS should remain under the constant supervision of an experienced 
operator while working with the equipment.

Safe Operation Procedures

• The CMGPS is to be set into operation in accordance with the information 
provided in section 4 ”Operating the CMGPS”.

• The CMGPS must not be opened! If the device is opened, no guarantee 
claims can be made.

• Do not position the antenna of the CMGPS in an exposed location above 
the lightning rod or in other locations endangered by lightning. Make 
sure that the position of the lightning rod is higher than that of the antenna 
in any case.
When installing the CMGPS, observe the general rules for lightning 
protection complying with the industrial standard.
In addition to that, do not position the antenna within a control cabinet in 
the vicinity of flashover-endangered spots.

• The CMGPS must not be used in connection with devices with an 
operating voltage that exceeds 250 V r.m.s. (for further details refer to 
section 6.8 ”Insulation Coordination”).

• The electric equipment of the CMGPS is to be regularly checked. Any 
fault such as loose connections or defective cables is to be immediately 
repaired.

• If work has to be carried out on components connected to the mains 
supply, a second person is required who presses, in case of emergency, 
the emergency stop and/or the main push button with overvoltage 
release.
7
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Designated Use
1    Designated Use 

The CMGPS is designed to either

• control one OMICRON CMC test set at a predetermined point in time 
(triggering the starting point of a test process) or

• to synchronize the starting point of a test process of two or more 
OMICRON CMC test sets.

by means of the GPS signal with world-wide reception.

The test set is controlled:

• via the ext. Interf. input1 at the rear of the CMC test set 

or

• via a binary input on the front of the CMC test set.

Using the CMGPS for other purposes than those described above is not 
considered the designated use.

The CMGPS's specifications have been determined in the course of a project to 
develop a mobile synchronization unit for CMC test sets. The CMGPS may not 
be installed stationary.

Any other use of the CMGPS is only permitted after OMICRON electronics has 
expressly agreed to it.

Observance of the operating instructions and compliance with the precautions 
outlined therein is part of the defined use.

1. Refer also to section 3.3.3 ”ext. Interf.”.
9
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Introduction
2    Introduction
2.1   What is GPS?

2.1.1  History

The Global Positioning System (GPS) is one of two satellite navigation systems 
covering the whole earth. It was developed in 1978 by the US Department of 
Defence to replace TRANSIT, the first US satellite navigation system, and was 
initially designed to develop the defence ability of the USA.

The second system currently being used is the GLObal NAvigation Satellite 
System (GLONASS), operated by Russia. The system was completed in 1995 
and consists — as the GPS — of a total of 24 satellites. 

2.1.2  Technical Principles

GPS navigation is based on the principle of determining the distance between a 
certain location on the earth to the 24 NAVSTAR satellites revolving around the 
earth on six different orbits twice a day. Their orientation in relation to the 
equator is approx. 55 °.

Figure 2-1:
The NAVSTAR 
satellites on their orbits

The satellites are continuously sending encoded position and time information 
in a frequency range of approx. 1500 MHz.

Special GPS receivers (passive receivers) receive these signals and determine 
by means of the signal code as well as measurement of the time span between 
receiving the signals their exact position in the system of earth co-ordinates.
11
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2.1.3  GPS Time vs. UTC — an Introduction

Establishment of UTC (Co-ordinated Universal Time)

UTC is a composite time scale that is generated from two different time scales:

• atomic time TAI (International Atomic Time) 

• and a time scale called UT1 (UT = Universal Time), which is based on the 
rotation speed of the earth in relation to the sun.

TAI is a world-wide uniform time scale determined and monitored by the "Bureau 
des Poids et Mesures" (BIPM). The BIPM establishes this time scale by means 
of "atomic time scales" determined in more than 50 laboratories world-wide.

One "atomic second" is equal to the 9 192 631 770-fold value of the period of a 
certain radiation emitted by caesium. 

The second time scale used for the generation of UTC is Universal Time 1 (UT1) 
which is based on the rotation speed of the earth in relation to the sun.

For the generation of UT1, several factors such as the orbital speed of the earth, 
the inclination of the earth equator in relation to its orbital orientation as well as 
the motion of the earth poles are taken into account.

UT1 defines the orientation of the ECEF system of co-ordinates (ECEF = Earth 
Centered Earth Fixed) in relation to the orbit and celestial bodies. It is the 
standard time scale of navigation world-wide.

Despite the corrections described above, UT1 is subject to variations. The 
reason for this is to be found in the fact that the duration of the orbital rotation of 
the earth is slowed down by extremely small rates due to friction during the 
change of the tide as well as the impact of meteorites over long periods of time.

Moreover, the difference between UT1 and TAI atomic time increases by several 
milliseconds per day. Within one year, the difference can accumulate to one 
second.

Exact determination of UT1 is subject to the "International Earth Rotation 
Service" (IERS).

Since a time scale uniting the characteristics of UT1 and the exactitude of the 
atomic time is needed for both military and civil purposes, the IERS determines 
when and how much is to be added to or deducted from UTC to ensure that the 
difference between UT1 and UTC never exceeds 0.9 seconds.

The USNO (United States Naval Observatory) maintains its individual form of 
UTC which is called UTC(USNO).
12



Introduction
GPS Time

GPS time is based on UTC(USNO) (see details above). It is based on 
statistically processed readings from the atomic clocks in the satellites as well 
as various reference segments generated on the earth.

GPS time is a continuous time scale, which is not adjusted for variations!

UTC(USNO) and GPS time were identical at 0:00 on January 6, 1980. Currently 
(February 2006), UTC(USNO) leads GPS time by 14 seconds.

GPS time is defined based on the number of seconds elapsed since the last 
night between Saturday and Sunday (exactly 0:00) as well as the current week 
number. Weeks are continuously numbered and start with week 0 that began on 
January 6, 1980.

The CMGPS's factory settings apply to GPS time.
13
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2.2   Purpose of the CMGPS

CMGPS is a system extension which allows for controlling (triggering) a CMC 
test set at a precisely defined moment via the GPS1 satellite signal with world-
wide reception (see also section 2.1.2 ”Technical Principles”).

Based on this innovative test method by using two or more CMGPS extension 
units, two or more CMC test sets can be started simultaneously with a 
synchronization error of the CMGPS output of < 1 µs2. There may be any 
distance between these test sets to be synchronized (see also 
section 5 ”Synchronizing Two or More CMC Test Sets”).

By utilizing the GPS signal it is thus possible to ensure identical trigger time of 
test processes of several independently operating test units, regardless of the 
distance between them.

Figure 2-2:
CMGPS connected to 
CMC 356 test set

1. Global Positioning System
2. Depends on the accuracy set by means of the software (please also refer to chapter

5.1 ”Standard Accuracy Mode”).

Antenna

ext. Interf.

ext. Interf.

CMC 356

Pulse out 2

Power supply unit
14



Construction and Functioning
3    Construction and Functioning

3.1   Components

The CMGPS consists of the following components:

Figure 3-1:
Synchronization unit 
CMGPS

Figure 3-2:
Power supply unit 
100 - 240 VAC/18 VDC 
incl. plug-in adapter for 
country-specific wall 
outlets

Article number VEHZ3000

Article number VEHZ1103
15
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Figure 3-3:
Connection cable 
CMGPS ext. Interf. ⇔ 
CMC test set

Figure 3-4:
Active antenna

Article number VEHK0003

Article number VEHZ3001
16



Construction and Functioning
Figure 3-5:
15 m (50 ft) RG58 
coaxial cable with SMA 
connector (extension 
cable for antenna)

For cases that may require an extension of the antenna cable, an optional set of 
2 × 20 m (2 x 60 ft) cables is available from OMICRON.

Figure 3-6:
CMGPS connected to 
antenna via 2 × 20 m 
(2 x 60 ft) extension 
cables.

Note: when connecting 
VEHZ3003, VEHK3002 
shown in figure 3-5 
cannot be used 
anymore.

Article number VEHK3002

Antenna
CMGPS

2 extension cables + SMA adapter (see also figure 3-7).
Article number VEHZ3003
17
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Figure 3-7:
SMA adapter to connect 
the extension cables to 
CMGPS and antenna

• Protecting cap for antenna input (no illustration)

• Carrying bag for CMGPS (no illustration)

• User manual (no illustration)

Connect to antenna Connect to CMGPS

Extension cables
18



Construction and Functioning
3.2   LED Status Display

1. The power supply is applied to the CMGPS

2. After the initialization of the CMGPS

Typically, after a time period of max. 10 minutes this status is succeeded by the 
condition "CMGPS ready for operation" (refer to the following item). If this should 
not be the case, refer to section 7 ”Faults, Possible Causes, Remedies”.

3. CMGPS is ready for operation

On

Pulse

Searching
Locked

All 3 LEDs are lit for about 30 seconds; the GPS 
receiver is initialized.

On

Pulse

Searching
Locked

LED "ON" is lit.

LED "Searching/Locked" flashes. The receiver does 
not yet receive enough strong satellite signals in 
order to put out the synchronization pulse.



On

Pulse

Searching
Locked

LED "ON" is lit.

LED "Searching/Locked" is lit. The receiver acquires 
the necessary number of satellite signals of sufficient 
strength and can therefore put out the 
synchronization pulse with the unit accuracy.
19
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Synchronization pulse

Other LED conditions as those described above indicate faults and are outlined 
in section 7 ”Faults, Possible Causes, Remedies” on page 43.

On

Pulse

Searching
Locked

LED "ON" is lit.

LED "Searching/Locked" is lit.

LED "Pulse" is lit for approx. 500 ms during the 
output of the synchronization pulse at the outputs 
Pulse out 1 and/or Pulse out 2.
20



Construction and Functioning
3.3   Connections and Interfaces

3.3.1  DC in Power Supply

Power supply is applied to the CMGPS by means of a power supply unit 
100-240 VAC/18 VDC, which is equipped with an adapter for the various country-
specific wall outlets (see figure 3-2 on page 15).

The connector of this power supply unit is reverse polarity protected.

Figure 3-8:
Power supply input 
DC in

Note: Newer generations of CMC test sets (e.g., CMC 256, CMC 256plus, 
CMC 353, CMC 356 or CMC 850) provide power supply to the CMGPS via the 
connection cable to the ext. Interf.. Therefore, the power supply unit is not 
needed if you use one of these test sets.

Note that using such a separate power supply unit keeps the CMGPS in "locked" 
mode when the CMC test set is switched off.
21
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3.3.2  Antenna Input

CMGPS uses an active antenna (see figure 3-4 on page 16).

Figure 3-9:
Antenna input of the 
CMGPS

The antenna is connected to the antenna input of the CMGPS (SMA socket) by 
means of the RG58 coaxial extension cable (see figure 3-5 on page 17).

This extension cable also serves as power supply cable for the antenna of the 
CMGPS.

Note: The coaxial extension cable supplied with CMGPS has a length of 15 m 
(45 ft.) If that is not sufficient, there is an optional extension set of 2 × 20 m 
(2 × 60 ft.) with SMA adapters available for a total extension of 40 m (120 ft.). 
Refer to figure 3-6 on page 17 for a view. For ordering information please refer 
to table 8-1 on page 45.

When applying the optional 2 × 20 m (2 × 60 ft.) extension set, the original 15 m 
(45 ft.) extension cable cannot be used anymore.

Antenna input
22



Construction and Functioning
3.3.3  ext. Interf.

The ext. Interf. (Pulse out 1) is the communication interface between the 
CMGPS and the CMC test set.

Figure 3-10:
Communication 
interface ext. Interf.

At this interface, the CMGPS is connected to the CMC test set by means of the 
supplied connection cable (see figure 3-3 on page 16).

This interface serves to

• configure the CMGPS via software (e.g., the synchronization time)

• send the "Pulse out 1" synchronization pulse to the CMC test set.

Standardized factory setting of the synchronization pulse is 200 ms output once 
per minute.

Note: This output is only to be used together with an OMICRON CMC test set. 
Do not use this output for other devices or other applications.

Communication interface to 
connect CMGPS to the CMC 
test set’s ext. Interf.

200 ms

The falling edge of this signal represents the synchronization point of time.
23
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3.3.4  Pulse out 2 Interface

The Pulse out 2 interface is represented by two safety banana sockets.
Figure 3-11:
The Pulse out 2 
interface

Via these banana sockets, the synchronization pulse of the CMGPS can be 
picked up potential-free by means of an internal opto-electronic coupler (see 
also section 6.6 ”Pulse out 2 Interface” on page 40). 

It is put out following the standardized factory setting simultaneously to the 
synchronization pulse at the ext. Interf. connector.

Standardized factory setting of the synchronization pulse is 200 ms output once 
per minute.

This interface has been especially designed for the synchronization of a CMC 
test set without an integrated ext. Interf. connector. 

In order to be able to trigger these CMC test sets by means of the GPS signal, 
the CMGPS synchronization signal from the Pulse out 2 interface may be 
connected to one of the CMC's binary inputs (see also documentation of the test 
set and/or software).

By means of the Pulse out 2 interface, the CMGPS can also be utilized as 
"standalone" synchronization unit without being connected to a CMC test set.

At present, the Test Universe software supports the configuration of a pulse 
output only. Therefore, the Pulse out 2 is synchronous to Pulse out 1.
24



Construction and Functioning
3.3.5  Block diagram of the CMGPS

Figure 3-12:
Block diagram of 
the CMGPS

18 VDC from 
power supply unit

ext. Interf.

Pulse 
out 1

DC input

PWR
DC/DC

Pulse out 2

(VDE884)

Housing (metal)Gnd

GPS receiver

Interface modul
(pulse preparation)

Antenna
input

+ 5 V

Y1
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Operating the CMGPS
4    Operating the CMGPS

Please check for the availability of all components prior to operating CMGPS. 
For a detailed list of the components please refer to the packaging list.

Standard scope of supply comprises:

• CMGPS synchronization unit

• antenna

• antenna extension cable

• connection cable CMGPS ⇔ CMC

• power supply unit 100 - 240 VAC/18 VDC

• CMGPS user manual.

The instructions for operating the CMGPS are based on the precondition that the 
CMC test set has been operated in accordance with its manual and is ready for 
use.

Operating the CMGPS is as follows:

• Connect the extension cable of the antenna to the CMGPS.

• Connect the antenna to the extension cable. Place the antenna at a 
suitable position that provides sufficient open sky.

Do not position the antenna of the CMGPS in an exposed position above the 
lightning rod or at another location endangered by lightning. 

In addition, do not position the antenna within a control cabinet in the vicinity of 
flashover-endangered spots. 





27



 GPS Synchronization Unit CMGPS
4.1   Connecting the CMGPS to the "ext. Interf." 
connector of a CMC test set

Figure 4-1:
CMGPS communication 
interface ext. Interf.

Figure 4-2:
Power supply unit 
100 - 240 VAC/18 VDC 
incl. plug-in adapter for 
country-specific wall 
outlets

4. Section 3.2 ”LED Status Display” on page 19 describes the state of the LED 
signalization during the activation and initialization of the CMGPS.

The following explanations are based on successful initialization and on the 
fact that the CMGPS locked itself to the GPS signal.

The state of the LEDs of the CMGPS should then be as follows:

1. Connect the ext. Interf. of the CMGPS to 
the ext. Interf. input at the rear of the CMC 
test set by means of the supplied 
connection cable VEHK0003 (shown in 
figure 3-3).

2. Plug in the DC adapter of 
the power supply unit  to the 
DC in power supply input of 
the CMGPS.

3. Connect the power supply 
unit to a wall outlet.

Note: The power supply 
unit is not needed with the 
test sets CMC 256, 
CMC 256plus, CMC 353 
CMC 356 and CMC 850.

On

Pulse

Searching
Locked

LED "ON" is lit.

LED "Searching/Locked" is lit. 
28



Operating the CMGPS
5. The synchronization pulse of 200 ms is sent in regular intervals of 1 minute 
(synchronization on falling edge). Every synchronization pulse sent is 
indicated by the "Pulse" LED that lights up for 500 ms. 

6. This synchronization pulse can now be used as trigger pulse for starting one 
or several test processes. The required settings are determined by software 
parameters (see respective software documentation and/or on-line help).

Typically, the CMGPS is ready for operation max. 10 minutes after the power 
supply has been applied to it. If this should not be the case, refer to 
section 7 ”Faults, Possible Causes, Remedies” on page 43.

4.2   Connecting the CMGPS to a CMC 56 without 
"ext. Interf."

Earlier versions of the CMC 56 test set do not have an ext. Interf. connector at 
their rear side. If you have such a test set, connect the CMGPS to a binary input 
instead.

Figure 4-3:
The Pulse out 2 
interface



Use two suitable cables with banana plugs and 
connect the Pulse out 2 interface ("+" and "-") 
to a binary input of the CMC 56.

Make sure the polarity of the connection 
cables is correct.
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Synchronizing Two or More CMC Test Sets
5    Synchronizing Two or More CMC 
Test Sets

Figure 5-1 shows a typical field application of the CMGPS synchronization unit:

Power transmission lines are usually protected by means of distance or 
differential relays. Line differential relays require a signal link for comparing 
currents' amplitudes or phases at both ends of the line. Distance relays are quite 
often equipped with signal links in order to enable instantaneous tripping at 
100 % of the protected line segment.

Here, two CMGPS synchronization units trigger two CMC test sets to start a test 
at the exact same point of time. Since the GPS signal is available worldwide, the 
physical distance between these test sets is thereby of no relevance ("end to 
end" testing).

Figure 5-1:
Example: Testing a 
power transmission 
line's protection system 
with two 
GPS-synchronized 
CMC test sets

The synchronization accuracy depends on the settings made at the Time 
Trigger Configuration window of the Test Universe software. Test Universe 
differentiates between standard and enhanced accuracy. See the following 
chapters.

CMGPS CMGPS

Signal Signal

Relay Relay

CMC 356 CMC 3563V, 3I, Trip 3V, 3I, Trip

Antenna Antenna

Test Universe 
software

Test Universe
software
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5.1   Standard Accuracy Mode

If such a protection scheme is to be reliably tested, it has to be tested as a 
complete system, i.e. the relays on both sides of the transmission line, the 
signal link and the functional interaction of all the components have to be tested.

Using two CMC test sets — one at the beginning of the transmission line and 
one at the end — performs this function. The two devices are synchronized by 
means of a CMGPS.

After the CMGPS synchronization units have received signals from a sufficient 
number of satellites, they can determine the exact time.

Figure 5-2:
Timing Relationship 
when using CMGPS 
and multiple CMC test 
sets

The GPS output pulse is issued at the same time (+/- 1 µs1) from the GPS 
receivers in both substations. The test sets have a 100 µs sampling rate for 
reading the status of the binary inputs, which also applies to the external input 
for the GPS output signal. The timing of the binary input sampling is not 
synchronized between the two test sets. Due to this, a time difference of up to 
100 µs can appear between the pickup of the GPS pulse by the two test sets. 
This can result in an equivalent phase difference of a maximum of 1.8 ° at 50 Hz 
or a maximum of 2.16 ° at 60 Hz.

1. Depending on set accuracy (configuration in software)

GPS output pulse

Binary input 
sampling of 
the CMC at 
substation A

Binary input 
sampling of 
the CMC at 
substation B

100 μs

The CMC at substation A 
picks up the GPS pulse

The CMC at substation B 
picks up the GPS pulse

Time difference
< 100 μs

Falling slope is within ± 1 μs to 
programmed time at both sides
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5.2   Enhanced Accuracy Mode

For applications with very high requirements of synchronization accuracy, the 
enhanced accuracy mode is provided. In this mode, the start of a test sequence 
can be synchronized with a timing error of less than 5 µs. Typically this error is 
in range of only 1 µs1.

When using this mode, there is a special behaviour of the test equipment, which 
has to be considered. The test set enters a type of wait condition some 
milliseconds prior to the expected occurrence of the GPS pulse. During this wait, 
there is no output of signals.

Figure 5-3:
Behaviour of the 
Enhanced Accuracy 
Mode

Other restrictions with the enhanced accuracy mode are:

• It applies to the test sets CMC 256, CMC 256plus, CMC 353, CMC 356 and 
CMC 850, only.

• Supported by a selected range of test modules only (e.g., State Sequencer)

• The specified precision refers to the first state (start state) of a sequence

• Concurrent operation of the EnerLyzer is not supported.

Note that the 5 µs accuracy is restricted to the test start only. It does not apply 
to actions triggered by the following GPS pulses2.

1. Error corresponds to amplifier output signals (voltage/current) of CMGPS-synchronized test sets 
at configured GPS trigger event.

GPS output pulse

Analog output

Waiting condition - no output

Falling slope is within ± 1 μs to 
programmed time at both sides

Time difference
< 5 μs (typ. ≈ 1 μs)

Substation A

Substation B

first zero crossing


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5.3   Using CMGPS together with CMIRIG-B

Via the CMIRIG-B interface unit you can connect devices to CMC test sets, 
such as the CMC 256, CMC 256plus, CMC 353, CMC 356 or CMC 850 that 
either transmit or receive the IRIG-B time reference signal (DC level shift 
protocol B00x). That way, two or more CMC test sets are synchronized. 
Furthermore, an optional CMGPS synchronization unit can be integrated into 
the test setup to serve as source of the synchronization moment or 1PPS 
signal, respectively. The CMC test set decodes (when receiving) or encodes 
(when transmitting) the IRIG-B protocol. The IRIG-B protocol extensions 
required by standard IEEE C37.118 are supported as well.

The most significant functional enhancement of those Test Universe test 
modules supporting the IRIG-B time reference is the starting and synchronizing 
of CMC test set states (signal output) with high accuracy synchronous to the 
IRIG-B1 time reference or PPS/PPX2 signal, respectively; for example for PMU 
synchrophasor tests.

Figure 5-4:
Typical test setup with 
CMIRIG-B
(not true to scale)

Requirements:

• A CMC 256 standard test set with Ethernet ports (not with PAR-1 option), a 
CMC 256plus, CMC 353, CMC 356 or a CMC 850 test set.

2. Together with the CMIRIG-B extension box, CMC outputs can be resynchronized with each 
1PPS CMGPS pulse.

1. IRIG stands for Inter Range Instrumentation Group and represents a serial time code format.

2. PPS: pulses per second. PPX: programmable PPS signal (pulse rate, e.g., 1 pulse per minute or 
one pulse per 10 seconds)

Test signals (e.g., 3 x current, 3 x voltage).

IRIG-B/PPS source, e.g. GPS receiver with IRIG-B output.

IRIG-B/PPS receiver, e.g. protection relay, PMU.

Optional CMGPS synchronization unit (depends on the application).

1

2

3

4

1

2

3

4
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• IRIG-B source or receiver with 5 V/TTL level; demodulated; DC level shift 
protocol (B00x).

CMIRIG-B timing specifications 

Figure 5-5:
CMIRIG-B timing in 
detail

Table 5-1:
Timing specifications

For basic information about the IRIG time codes standard, please refer to the 
CMIRIG-B Reference Manual or the Test Universe Help. Detailed information 
about the IRIG-B standard can be found, for example, in the IRIG SERIAL TIME 
CODE FORMATS publication at the url https://wsmrc2vger.wsmr.army.mil/
rcc/manuals/200-04/index.html.

For detailed information about the OMICRON CMIRIG-B interface unit please 
refer to the CMIRIG-B Reference Manual.

Detailed information about how to configure the Test Universe software 
component Time Trigger Configuration  for the use of CMIRIG-B with or 
without CMGPS can be found in the CMIRIG-B Reference Manual and in the 
Test Universe Help, topics Time Trigger Configuration and Hardware 
Configuration (IRIG-B & GPS tab).

CMC 356 analog
outputs

IRIG-B OUT

PPX OUT

CMGPS 1PPS,
IRIG-B/PPS IN

Timing specifications

T1 (delay time PPS source to PPX OUT) < 1µs typ., 1.5µs max.

T2 (time skew PPX OUT to IRIG-B OUT) < ± 0.1µs typ., ± 0.5µs max.

T3 (time error of time reference source to 
analog outputs)1

- Current outputs

- Voltage outputs

1. Valid for CMC 356 output frequencies < 100Hz and re-synchronized analog output signals.

± 5µs typ., ± 20µs guar.

± 1µs typ., ± 5µs guar.
35



 GPS Syncronization Unit CMGPS
36



Technical Specifications
6    Technical Specifications

Guaranteed Features: The technical specifications indicated in this chapter are 
valid for 1 year from date of delivery.

6.1   CMGPS in General

Table 6-1:
General technical 
specifications of the 
CMGPS

6.2   GPS Receiver

Table 6-2:
Technical specifications 
GPS receiver

CMGPS in general

Dimensions (w x h x d) 140 x 70 x 40 mm (5.5 x 2.25 x 1.6 in)

Housing Metal, front panel with foil coating

Weight 440 g (0.88 lb)

Ambient temperature 0 ... 50 °C (32 ... 122 °F)

Storage and transport –25 ... +70 °C (–13 ... +158 °F)

Humidity range 5 ... 95 % relative humidity; non-condensing

GPS receiver

Number of SV1

1. SV = "space vehicle". Max. number of satellites the receiver can use to determine position or
time. The satellites providing the highest signal quality are considered. In general, the receiver
only needs 4 - 5 satellites to determine position and time — depending on the signal quality.

8 (satellites)

TTFF (time to first fix)2

2. TTFF = Time span the CMGPS needs to receive a sufficient number of satellite signals after
switching on (to be "locked" to the signals). The higher the synchronization accuracy set via
software (optimum: abs. error < ± 1 μs), the longer the time span will be.

typ. 5 minutes 
(for a set accuracy of < ±1 µs)

typ. 3 minutes 
(for a set accuracy of < ±10 µs)

Position fault typ. 100 m (330 ft) in SA3 mode

3. SA = "Selective Availability"

Auto Survey Mode

(with an average of 1000 s)

2D error <10 m (33 ft) with 95 % accuracy

3D error <20 m (66 ft) with 95 % accuracy

Identification antenna status OK, short circuit, defective
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6.3   Power Supply

Table 6-3:
Power supply

6.4   Antenna

Table 6-4:
Antenna

Power supply unit

Supply voltage
Power supply unit
Rated current input

Frequency
• nominal freq.:
• admissible range:

100 - 240 VAC

260 mA

50/60 Hz
47 - 63 Hz

Output voltage
Rated current output

18 VDC

0.85 A

Power supply CMGPS

Nominal supply voltage 
CMGPS

18 VDC / 150 mA

Admissible range of power 
supply voltage

+8 VDC ... +30 VDC

Power consumption 2.5 W

Connection reverse polarity protected

Protection class II

Antenna

Antenna active

Connection of device coaxial (SMA socket)

Connection of antenna screw-on type (SMA plug)

Antenna extension cable RG58 50 Ω coaxial cable, 15 m (45 ft.)

(approx. 1 dB/m or 0.3 dB/ft)1

1. There is an optional extension set of 2 x 20 m (2 x 60 ft.) with SMA adapters available for a total 
extension of 40 m (120 ft.); refer to Table 8-1: ”Ordering information for the CMGPS 
synchronization (set)” on page 45.
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6.5   ext. Interf.

Figure 6-1:
16-pole LEMO™ socket 
ext. Interf.

This interface serves to connect the CMGPS to the CMC test set by means of 
the supplied connection cable VEHK0003 (see figure 3-3 on page 16).

Table 6-5:
Techical data 
ext. Interf. (output 
Pulse out 1)

The synchronization pulse is only put out if the CMGPS is able to meet the 
accuracy configured by the software.

ext. Interf. (output Pulse out 1)

Type CMOS output

Accuracy absolute error < ± 1 µs1

1. Accuracy of CMGPS. The synchronization of test sets depends on the accuracy set in the Test
Universe software. Also refer to chapters 5.1 ”Standard Accuracy Mode” and 5.2 ”Enhanced
Accuracy Mode”

Pulse length 200 ms

Pulse rate configurable in steps of 1 second
(1 s … 65535 s)

Polarity of synchronization 
signal

configurable to descending or ascending 
edge

First synchronization point of 
time

programmable


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6.6   Pulse out 2 Interface

Figure 6-2:
Pulse out 2 interface

Figure 6-3:
Block diagram of the 
Pulse out 2 interface

Table 6-6:
Technical specifications 
Pulse out 2 interface

The synchronization pulse is only put out if the CMGPS is able to meet the 
accuracy configured by the software.

At this interface the synchronization pulse of the 
CMGPS can be picked up potential free via an 
internal opto-electronic coupler (open collector). At 
present, the Test Universe software supports the 
configuration of a pulse output only. Therefore, 
Pulse out 2 is synchronous to Pulse out 1.

+ UB (max. 30 V)

30 V

Pull-up resistor
Rp (optional)

Pulse out 2

Bin In +

GND

red +

black -

CMGPS CMC test set

Interface Pulse out 2

Type output by optoelectronic coupler (open collector)

Accuracy absolute error < ±5 µs1

1. Depending on accuracy set in the Test Universe software

Pulse length 200 ms

Pulse rate configurable in steps of 1 s (1 s … 65535 s)

Polarity of synch. signal configurable to falling or rising edge

First synchronization point 
of time

programmable

Specifications of the open 
collector output transistor:

• ICmax

• UCEmax

5 mA

30 V (red socket +, black socket –)


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6.7   Electromagnetic Compatibility (EMC)

Table 6-7:
Electromagnetic 
compatibility

6.8   Insulation Coordination

Table 6-8:
Insulation coordination

EMC CE conformity

CE conformity, regulations The product complies with the regulations of 
the European Council directive of the 
European Communities for the harmonization 
of the national legal provisions on 
electromagnetic compatibility (EMC directive 
89/336/EEC).

Emission EN 50081-1

Interference susceptibility

Europe
International

EN 50082-2
IEC 61000-4-2/3/4

Insulation coordination

Insulation of Pulse out 2 
interface with regard to 
housing and/or ext. Interf.

complies with EN 61010 and EN 60950

Max. operating voltage 250 VAC

Test voltage 3000 VAC

Air gap > 5 mm (0.2 in)

Creep path > 6 mm (0.24 in)
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6.9   Safety

Table 6-9:
Safety standards and 
certificates 

According to the safety regulations UL Listed Accessory, the operation of the 
CMGPS is only permitted in conjunction with the UL certified  OMICRON test 
sets:

• CMC 156

• CMC 256

• CMC 256plus

• CMC 353

• CMC 356

• CMC 850

• CMA 56

• CMA 156

• CMS 156

• and other UL-certified Omicron test sets of the product groups CMC, CMA, 
CMS.

This rule applies to the ext. Interf. only.

Safety standards and certificates 

European standards EN 61010-1:2001
EN 60950/A11:1997

International standards IEC 61010-1:2001
UL 3111-1
CAN/CSA-C22.2 No 1010.1-92

Certificates

ACCESSORY
MEASURING
EQUIPMENT

8D52

LISTED
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7    Faults, Possible Causes, Remedies

Table 7-1:
Faults, possible causes 
and elimination - I

Table 7-2:
Faults, possible causes 
and elimination - II

Fault Possible cause Remedy

CMGPS without power, 
LED "ON" is off.

• Power supply unit 
defective

• Check output voltage 
of the power supply 
unit by means of a 
voltmeter (nominal 
value: 18 VDC)

• Malfunction of the 
CMGPS

• Please contact 
OMICRON 
electronics

Fault Possible cause Remedy

Both LEDs 
"Searching/Locked" and 
"Pulse" are off, 
LED "ON" is lit

• Antenna not 
connected

• Check connection

• Cable connection 
antenna ⇔ CMGPS 
defective

• Check screwed 
fittings and contact 
quality of the coaxial 
cable at each 
connection

• Malfunction of 
hardware

• Read out fault 
description via 
software (see 
software manual 
and/or help).

• Antenna defective • Please contact 
OMICRON 
electronics
43



 GPS Syncronization Unit CMGPS
Table 7-3:
Faults, possible causes 
and elimination - III

Table 7-4:
Faults, possible causes 
and elimination - IV

Fault Possible cause Remedy

LED "Searching/Locked" 
has been flashing for 
approx. 10 minutes, 
CMGPS cannot be 
successfully locked to 
the GPS signal (TTFF 
considerably exceeded).

• Cable connection 
antenna ⇔ CMGPS 
defective

• Check screwed 
fittings and contact 
quality of the coaxial 
cable at each 
connection

• Position of antenna 
inappropriate

• Place antenna in a 
more exposed 
location that provides 
sufficient open sky

• Antenna or antenna 
cable defective

• Replace defective 
component

• Malfunction of the 
CMGPS

• Please contact 
OMICRON 
electronics

Fault Possible cause Remedy

LED "Searching/Locked" 
is lit,
CMGPS is locked to the 
GPS signal, but there is 
no synchronization pulse

• Timing parameter for 
putting out the 
synchronization pulse 
is set wrong or too 
long

• Check the settings by 
means of the 
software. If necessary 
change settings.

• Malfunction of the 
CMGPS

• Please contact 
OMICRON 
electronics 
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Appendix
8    Appendix

8.1   Ordering Information

Table 8-1:
Ordering information for 
the CMGPS 
synchronization (set)

Table 8-2:
Ordering information for 
individual or optional 
components

CMGPS synchronization unit Part no.

CMGPS synchronization unit set, consisting of

– CMGPS synchronization unit (see figure 3-1 on page 15)

– power supply unit 100 - 240 VAC/18 VDC , incl. plug-in 
adapter for various country-specific wall outlets

– active antenna 

– 15 m (50 ft) antenna cable

– 16-pole LEMO connection cable CMGPS ⇔ CMC test set

– carrying bag

VEHZ3000

Individual and optional components Part no.

Power supply unit 100 - 240 VAC/18 VDC , incl. plug-in adapter 
for various country-specific wall outlets (see figure 3-2 on page 
15)

VEHZ1103

Active antenna (see figure 3-4 on page 16) VEHZ3001

Cables:

– 16-pole LEMO connection cable CMGPS ⇔ CMC test set 
(see figure 3-3 on page 16)

– 15 m (50 ft) antenna cable (see figure 3-5 on page 17)

– 2 × 20 m (2 x 60 ft) antenna extension cable and SMA 
adapter for an extension of 40 m (see figure 3-6 on page 17).
Note: when connecting VEHZ3003, VEHK3002 cannot be 
used anymore.

VEHK0003

VEHK3002

VEHZ3003

Reference manual for CMGPS VESD0200

CMGPS carrying bag VEHP0020

CMIRIG-B interface unit with all accessories VEHZ1150

CMIRIG-B interface unit without accessories VEHZ1151

Connection cable CMIRIG-B ⇔ CMC test set VEHK0003

CMIRIG-B Reference Manual VESD1150
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8.2   Cleaning

To clean the CMGPS, use a cloth dampened with isopropanol alcohol or water. 
Prior to cleaning, always unplug the CMGPS from the mains and disconnect 
CMGPS from the CMC test set.
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Contact Information / Technical 
Support

Europe, Africa, Middle East

OMICRON electronics GmbH

Phone: +43 5523 507-333

E-Mail: support@omicron.at

Web: http://www.omicron.at

Asia, Pacific

OMICRON electronics Asia Ltd, Hong Kong

Phone: +852 2634 0377

E-Mail: support@asia.omicron.at

Web: http://www.omicron.at

North and South America

OMICRON electronics Corp. USA

Phone: +1 713 830-4660 or 1 800 OMICRON

E-Mail: techsupport@omicronusa.com

Web: http://www.omicronusa.com

For addresses of OMICRON offices with customer service centers, regional sales 
offices or offices for training, consulting and commissioning, please see the Contact 
section of our Web site http://www.omicron.at.
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