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M-SYSTEM WARRANTY

1. What is covered.
M-System Co., Ltd. (“M-System”) warrants, only to the original 

purchaser of new M-System products purchased directly from M-
System, or from M-Systemʼs authorized distributors or resellers, for 
its own use not for resale, that the M-System products shall be free 
from defects in materials and workmanship and shall conform to the 
specifications set forth in the product catalogue applicable to the M-
System products for the Warranty Period (see Paragraph 5 below 
for the Warranty Period of each product).

This warranty does not cover any M-System product which has been:  
(1) modified, altered or subjected to abuse, misuse, negligence or 
accident;  (2) improperly installed or installed in conjunction with any 
equipment for which it was not designed;  or (3) damaged or destroyed 
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to, loss of time, loss of profits, inconvenience or loss of use of any 
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If the purchaser discovers a failure of the M-System products to 
conform to the terms of this warranty within the Warranty Period, the 
purchaser must promptly (and, in any event not more than 30 days after 
the discovery of such failure) notify the relevant party as described below 
either by telephone or in writing at the below address to obtain an 
Authorized Return (AR) number and return the defective product to the 
relevant party.  The designated AR number should be marked on the 
outside of the return package and on all correspondence related to the 
defective product.  The purchaser shall return, at purchaserʼs expense, 
defective products only upon receiving an AR number.  In order to avoid 
processing delays, the purchaser must include:  copies of the original 
purchase order and sales invoice;  the purchaserʼs name, address and 
phone number;  the model and serial numbers of the returned product;  
and a detailed description of the alleged defect.
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Valve Actuator: 18 months from the date of shipment from 
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Other Products: 36 months from the date of purchase.

THE ABOVE WARRANTY IS THE ONLY WARRANTY APPLICABLE 
TO THE M-SYSTEM PRODUCTS AND IS IN LIEU OF ALL OTHER 
WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIM-
ITED TO, ALL IMPLIED WARRANTIES OF MERCHANTABILITY OR 
OF FITNESS FOR A PARTICULAR PURPOSE.
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If a defective product is returned to M-System in accordance with the 
procedures described below, M-System will, at its sole option and 
expense, either:  (1) repair the defective product;  (2) replace the 
defective product;  or (3) refund the purchase price for the defective 
product paid by the purchaser.  Except as otherwise provided by 
applicable state law, these remedies constitute the purchaserʼs sole 
and exclusive remedies and M-Systemʼs sole and exclusive obligation 
under this warranty.
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Computers and electronic instru-

ments are essential for process-

ing various kinds of information 

in a high speed manner.  How-

ever, they are often subject to 

the induced energy caused by 

lightning, because of their gener-

ally low dielectric strength.

Lightning is a phenomenon in 

which negative electric charges 

generated in a thunderstorm dis-

charge to the ground as a result 

of dielectric breakdown in the 

air.  A lightning surge, even an 

indirect one, causes a surge 

voltage on the cable lines, and 

transmits a momentary high volt-

age impulse to the sensors /  

transmitters in the field, or to the 

inputs of computers and instru-

ments in the control room.
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Emergence of thundercloud
There are a variety of theories how thunderclouds emerge, but generally it is explained as below.

When atmosphere near the earth surface or ocean surface containing a large amount of water vapor 
warms up by the heat from the sun and other sources, it expands and ascends.  When it reaches a high 
altitude, it is cooled down, resulting the vapor in the atmosphere becomes water droplets and then a 
cloud.  When it ascends even higher, water droplets in the cloud becomes ice grains and some of them 
concentrate and grow to hailstones. 

At that time, these ice grains and hail-
stones are decomposed by electric current.  
Then, ice grains are charged positively and 
hailstones are charged negatively.  Ice 
grains ascend even higher by riding up-
draft and hailstones grow bigger and fall by 
the gravity.  Charge separation continues 
by the coulomb force.  Before long, top of 
the cloud is positively charged and the bot-
tom negatively.  A cloud accumulates elec-
trical energy, which is when a thundercloud 
emerges.

What is lightning surge?
When electric charges are built up in thunderclouds to such level that could break atmospheric insula-
tion, an electric discharge eventually occurs between these clouds or between the clouds and the 
ground.  Electric current reaches 20-150 kA. 

An abnormally high voltage generated by direct lightning discharge applied to electric power cables or 
communication cables at that instance is called ʻdirect lightning surgeʼ.

Correspondingly, such voltage induced by electrostatic or electromagnetic induction on those cables lo-
cated close to the point where a direct lightning hits, is called ʻinduced lightning surgeʼ.

Also, when lightning strikes a lightning rod and the ground potential rises, instrumentsʼ grounding poten-
tial becomes also high.  This causes an abnormally great potential difference between the cables and 
the ground, which is called ʻlightning surge caused by increased ground potentialʼ.

Direct lightning surge energy is enormous.  A surge protector alone cannot protect the instruments.  It is 
necessary to share the job by lightning rods and overhead grounding wires to absorb most of the ener-
gy, and by surge protectors to absorb only the rest of the energy. 

Here, we explain the mechanism how lightning surges occur, except for the direct lightning surge.

Figure 1-1

Figure 2-1

Electrostatic induction
When thunderclouds located above a power cable or 
communication cable contain negative charges at 
their bottom parts, high level positive charges are in-
duced electrostatically within the cable and high volt-
age is developed by electrostatic induction from thun-
derclouds (Figure 2-1).

At that instance, the negative charge at the bottom of 
the thundercloud disappears by discharging between 
the clouds or between the clouds and the ground.  
Then, the positive charge which is trapped by the ca-
ble are freed and led to both directions on the cable 
as a surge voltage (Figure 2-2).

Electromagnetic induction
A discharge between the clouds and the ground oc-
curring near from a power cable or communication 
cable generates a magnetic field due to its surge cur-
rent.  When the magnetic waves propagated within 
the field reach the cable, a lighting surge is induced 
(Figure 3-1).

Increased ground potential
When lightning strikes a building or a lightning rod, 
high current flows to the ground and the ground po-
tential rises.  This causes a potential difference be-
tween the equipment No. 1 located close to the light-
ning rod (high potential) and the equipment No. 2 lo-
cated far away from it (low potential), and as a result 
the lightning surge is directed from the ground to the 
cable between these locations (Figure 4-1). 

In addition, if a building is in charged state by thun-
derstormʼs electrostatic induction, an atmospheric 
discharge dissipating the electric charge at the bot-
tom of the cloud causes the electric charge on the 
building to flow toward the ground.  This also leads 
the ground potential to rise and the lightning surge di-
rected to the cable from the ground (Figure 4-2).

Figure 2-2

Figure 3-1

Figure 4-1

Figure 4-2
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Entry pathway of lightning surge
Due to the online application of modern electronic systems, there are multiple interfacing parts to the 
outside for an instrument.  One of such interface parts is signal cable and the other one is power cable.  
These cables pulled from the outside can be perfect entry pathways for the lightning surge.

The effects of induced surge on a connected device will be more severe when the connected cable is 
longer and the device is located closer to the place where the actual lightning strikes.  Even lightning 
rods with minimal cable length do not al-
ways protect as they are hoped.

The effect of lightning surges depends 
upon the cable location and its environ-
ment.  Surge protectors installed in those 
paths absorb and eliminate the high volt-
age impulse energy and protect the electric 
instrument from damage (Figure 5-1). Induced lightning is a current source which tries to flow the current.  This current is the lightning surge 

current.  When current does not flow smoothly, it generates high voltage and forces to let the current 
flow.  The high voltage generated at that time is lightning surge voltage.

Now, let us explain the fundamentals of lightning surge protector.  Here we explain them with an exam-
ple of a most commonly used model, the MDP-24-1.  The diagram below is a simplified circuit of the 
MDP-24-1.  On the cable, lightning surge voltage V1-V3 is generated to let the current flow.  We call V1, 
interline surge voltage, and V2 and V3, line to ground surge voltage.

The surge protector absorbs V1 at the discharge element SA1 and V2 and V3 in SA2 and SA3.  SA1-
SA3 can be considered as voltage-dependant switches.  When the voltage is high, an arc is discharged 
and they suppress the arc discharge of V1-V3 around 30V.  It is important to limit the surge voltage as 
low as possible. Especially, V1, which is applied directly to the protected instrument, is eliminated by the 
discharge element SA1 and the voltage limiting element D1.

SA can bypass high current, however, its firing potential is high and the setting voltage varies widely. In 
order to compensate these disadvantages, it is combined with D1 of which firing potential is low and the 
setting voltage does not vary much and suppresses the surge voltage to a low level.  D1, which does 
not tolerate high current, is also protected by R1 which limits the surge current (Figure 7-1).

The discharge element and the voltage limiting element together are called the surge absorber element.  
Since there is no one ideal surge absorber element, i.e. small size, small setting voltage variation, fast 
response time, high discharge withstand current rating, no failure in shortcircuit mode, the surge absorb-
er circuit is designed with combinations of components to bring out their good characteristics.

Breaking mode of electrical instrument
Surge voltage generated between a cable and the ground might reach several tens of thousands of volt, 
however, lightning occurs at a voltage typically five thousand volts between the cable and the ground, 
while it induces several hundred volts between lines.

When analyzing breaking condition of the instrument, it is often broken by this line voltage. We call it 
ʻinterline breakdownʼ.  Characteristics of interline breakdown is that semiconductor parts near the entry 
point of lightning surge breaks.

Also, breaking mode between the cable and the ground is called ʻdischarge breakdownʼ.  Because the 
lightning surge voltage is very high against that of the ground, an arc discharge is generated between 
an electronic circuit and a grounded enclosure.  Characteristics of discharge breakdown is that weak 
part of insulation between the circuit and enclosure breaks down.

M-Systemʼs surge protectors keep the surge voltage level at which instrument does not get damaged 
and prevent interline breakdown and discharge breakdown.

Interline breakdown (V1)

This occurs when the surge voltage between cables is directly applied to the electronic components in 
the instrument.  Usually, only these components that are located near the termination of the cable 
where the surge entered are destroyed.

Discharge breakdown (V2, V3)

Lightning surges cause a very high potential (volt-
age) difference between two conductors and the 
ground, and a discharge occurs between some part 
of an electronic circuit and those electrically con-
nected to the ground, such as metal housings.  
Electronic components become damaged because 
some of the discharge current flows through the 
electronic circuit (Figure 6-1).

Figure 5-1

Figure 6-1

Figure 7-1

Fundamentals of surge absorbing
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Surge protector selection
Maximum surge voltage (clamping voltage)

The maximum surge voltage of the surge protector must be lower than withstand voltage of the protect-
ed instrument (Figure 8-1).

Discharge current capacity

M-Systemʼs surge protectors have different ratings from 1 kA to 20 kA. Choose an appropriate rating 
considering how often lightning strikes your installation and how important is to protect the instrument 
(Figure 8-2).

Maximum load current

Choose an appropriate model considering how much current, in mA, you need it flow for a signal line or 
how much power, in VA, you need for a power line.

Maximum line voltage

The maximum line voltage must be higher than the rated voltage of protected instrument (Figure 8-2).

Grounding

Not only surge protectors, but also computer systems 
and electronic instruments are connected to the earth 
grounding to prevent noise interference.  Make the 
crossover wire thick and short to prevent a potential 
difference built up between the protectorʼs earth ter-
minal and the instrumentʼs earth when the line is sub-
jected by a precipitous rise of lightning surge.

There are reports saying that only one instruments 
among many has been damaged because this one 
was left unconnected to the ground with a crossover 
wire after the connection had been taken out during a 
regular checkout (Figure 9-1).

Insulation test

Before performing the insulation test for an instru-
ment panel equipped with lightning surge protectors, 
you must disable the surge protectors because they 
will start discharging during the test and possibly 
cause insulation failures.

With signal line protectors, simply unplug the element 
from the base socket.

With power supply line protectors, remove all the 
grounding wires connected to the ground terminal.  
Be sure to re-connect all wires back after the test is 
completed.

Molded-case circuit-breaker

A power supply line protector usually incorporates a circuit protector, however, it may not be able to 
handle a lightening surge far exceeds its discharge withstand current rating such as direct lightning 
strike. 

Be sure to set a molded-case circuit breaker. Choose one that its current rating is equivalent to the max-
imum load current of the surge protector (Figure 9-2).

Which surge protector do you choose?

Surge protectors for signal line

M-Systemʼs surge protectors are classified according to sensor/signal types, such as standard 4-20 mA 
signal, RTD, thermocouple, potentiometer, strain gauge and pulse generating device.  We also have 
those specific for various field networks such as RS-485, Ethernet, PROFIBUS and DeviceNet.

[Example]

A 2-wire transmitter in general transmits 4 to 20mA DC output signal, powered by 24V DC power source 
on the same loop.

Choose the lightning surge protector for standard signal (ex. MDP-24-1).  Both transmitter and control 
room instrument incorporate electric circuits.  Therefore, surge protectors are needed at the both side.

In case of RTD, choose the lightning surge protector for RTD use (ex. MDP-RB).  Even though the sen-
sor has no electric circuit, a surge protector should be connected at the detection side in order to pre-
vent the platinum resistance probe from breaking, in addition to the transmitter side.

Surge protectors for power line

Maximum load current up to 200 A is selectable.  Single-phase/two-wire, single-phase/three-wire, three-
phase/three-wire and DC power supply systems are selectable.  Choose one based on the load current 
and the number of phase.

Figure 8-1 Figure 8-2

Points of caution when installing surge protectors

Figure 9-1

Figure 9-2
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Before performing the insulation test for an instru-
ment panel equipped with lightning surge protectors, 
you must disable the surge protectors because they 
will start discharging during the test and possibly 
cause insulation failures.

With signal line protectors, simply unplug the element 
from the base socket.

With power supply line protectors, remove all the 
grounding wires connected to the ground terminal.  
Be sure to re-connect all wires back after the test is 
completed.
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Which surge protector do you choose?
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signal, RTD, thermocouple, potentiometer, strain gauge and pulse generating device.  We also have 
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[Example]

A 2-wire transmitter in general transmits 4 to 20mA DC output signal, powered by 24V DC power source 
on the same loop.

Choose the lightning surge protector for standard signal (ex. MDP-24-1).  Both transmitter and control 
room instrument incorporate electric circuits.  Therefore, surge protectors are needed at the both side.

In case of RTD, choose the lightning surge protector for RTD use (ex. MDP-RB).  Even though the sen-
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vent the platinum resistance probe from breaking, in addition to the transmitter side.

Surge protectors for power line
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phase/three-wire and DC power supply systems are selectable.  Choose one based on the load current 
and the number of phase.

Figure 8-1 Figure 8-2

Points of caution when installing surge protectors

Figure 9-1

Figure 9-2
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Ultra-Slim Lightning Surge Protectors

M-Systemʼs MD7 Series are lightning and surge protectors for instrumentation signal, network and 
power supply. Housed in only 7-mm-wide ultra slim housings, 16 surge protectors lined side by side 
take only 110-millimeter wide space. With the height and depth similar to PLCs and remote I/Os, they 
are ideal to be installed in panels and cabinets together with these instruments.

Four poles of terminals are equipped on each of surge side and protected side, three for signal and 
one for shield. By adapting an independent set of shield terminals, floating and grounding can be se-
lected in free combinations to suit usersʼ applications.

The MD7 Series are designed for multi-point, ultra-high-density installation. DIN rail mounting/grounding and slanted 
terminal block help installation and wiring work in such tight space.

When the DIN rail is grounded at single point, surge protectors mounted on it are automatically connected to the 
earth. There is no need of cross-wiring individual module.

Thanks to the terminal blocks slightly slanted forward, access from the front side to the terminals is easy even after 
the protectors are mounted on the rail.

Series

• High-density mounting with 7-mm wide 
modules 

• Excellent protection by multi-stage SPD 

• Max. discharge current 20 kA (8/20 µsec.) 

• Floating mode for the shield to avoid 
ground loops 

• DIN rail mounting / grounding 

• Loop disconnect fuse (option)

The multi-stage protection combining dis-
charge elements at the first stage and the 
series resistances and diodes ensures to 
limit the current flow.

The maximum discharge current capacity 
is as high as 20 kA for an impulse wave of 
8/20 microseconds. The MD7 Series are 
tested according to IEC 61643-21 stand-
ard to be suitable for categories C1, C2 
and D1. C1 category requires the surge 
protector to withstand 300 times of aver-
age induced surges, C2 to withstand 10 
times of strong induced surges generated 
in a harsh environment without electro-
magnetic shielding. D1 category is tested 
by two direct hits.

HIGH PERFORMANCE

EASY COMMISSIONING

INDEPENDENT SHIELD TERMINAL
The model MD7ST, designed specifically for 4-20 
mA loop, is provided with fuses to disconnect a 
failed device from the power bus supplying multiple 
devices. When the device protected by the MD7ST 
fails in shortcircuit mode, the fuse separates it from 
the power bus and protects the entire system.

LOOP DISCONNECT FUSE
Floating and grounding modes are selectable in free combination between shield and signal, 
shield and ground.

In the floating mode, the shield is normally insulated from the signal and the ground by a dis-
charge element. When an elevated potential is detected by a lightning surge, the discharge el-
ement is immediately activated to prevent discharge at an undesirable location.

In the grounding mode, the shield is normally connected via the signal line with a low potential 
difference of several to several tens of volts, and connected permanently to the ground.

Each installation or network protocol requires different earth grounding method, such like both-
end grounding, single-end grounding, SG terminal connection. The MD7 Series provide the 
most suitable grounding type for each application. 

NEW

8-Port Ethernet Switch with Surge Protector

NEW

MD7 Series function digram and wiring example.

LAN PORT SPECIFICATIONS
98 (3.86)

7 (.28)

95
 (

3.
74

)

8
6
5
4

1 1

4
5

6
8

2
3

7

2
3
7

Easy wiring: Slanted terminals

DIN rail
mounting /
grounding

Wide adaptabillity:
4-pole terminals

Loop disconnect
fuse (MD7ST)

Power LED
(MD7DP)

Only 7 mm
wide

• Optional surge protector function for each port 

• Protects Ethernet devices from surges entering through LAN cables

• Surge protector life monitor function with LED and contact output alarm

• Data transfer rate can be fixed

Standards

Number of ports

Data transfer rate

Cable

Maximum segment length

Switching

Flow control

Buffer

MAC address table

IEEE 802.3, IEEE 802.3u, IEEE 802.3x

8; All ports support AUTO-MDIX*

10 Mbps (10 BASE-T), 
100 Mbps (100 BASE-TX); 
Supports Auto-Negotiation

10 BASE-T (STP cable, category 5)
100 BASE-TX (STP cable, category 5e)

100 meters

Store & Forward

PAUSE Frames

Back pressure

64 KB

1024

Full duplex

Half duplex

SURGE PROTECTOR PERFORMANCE
Compliant standard

   Between ports

   Port to G

   FG (shield) to G

Voltage protection level

   Port to FG or G

   Between each port

   FG to G

EN61000-4-5 level X

1kV (combination waveform)**

10kV (combination waveform)

20kV (combination waveform)***

160V min.

160V min.

160V min. 
(with the shortcircuit bar removed)

** RJ-45 connector contact is out of the scope of this protection.  
 Using twisted-pair (STP) LAN cable is effective to reduce risk of fusing contact.
*** With the shortcircuit bar

* Automatically sensing cable type (straight-through or cross-over).

LAN Ports (x 8)
RJ45 Connector

100M LED

*1.  Provided only with the surge 
 protector option.

LINK LED

Protector * 1

Surge Protector Life 
Monitor LED

Status
Device status LED

FRONT VIEW
unit: mm (inch)
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LIFE MONITOR FUNCTION

BAT ALM Discharge
Element

Normal

Near End

End of Life

Normal

Degraded

Replacement

No Need

Near

Battery

Normal

Normal

: ON

Discharged

1*

1*: OFF

Voltage
Limiter

Immediately
RequiredUnable to Judge

With pulsating line signal or that containing ripples, the LED may 
flicker or blink when the voltage limiter is degraded.

Element

Base

CHK Check 
Button

BAT 
Indicator 
LED

ALM 
Indicator 
LED

■ LIFE INDICATION
Indicators (Activated by CHK [Check] button)
 BAT (battery): Green LED
 ALM (alarm): Red LED
Discharge element status table

Ground

Metal Oxide 
Varistor (MOV)

M5 screw (spring loaded)

Lightning Surge

Breaker Operation

CONNECTION EXAMPLES
Single-phase / 2-wire connection

Single-phase / 3-wire, 
three-phase / 3-wire connection

Cross-wiring

Grounding

Protected Device

G

Protected Device

Cross-wiring

Grounding

G

The alarm output switch is turned on.3

2

1

The green failure indicator turns to black at 
the same time.

When the low temperature-melting solder is 
melted by an abnormal high temperature at 
the discharge element, the lever mechanism 
is released by the force of spring to separate 
the discharge element from the circuit.

CONNECTION DIAGRAM & GROUNDING (MD6T) 
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CONNECTION DIAGRAM & GROUNDING (MD6N) 
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Leadwire Connection, 
Stopping Plug Type

Terminal Block 
Connection Type
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Lightning Surge Protectors with Life Monitor

Without question, the main complaint in the industry with regard to lightning surge protectors is the difficulty 
in determining whether the lightning surge protector installed to protect your control system components is 
still functional.

Consider opening a panel with a large number of surge suppressors.  Instead of unplugging and testing ev-
ery unit, for M-Systemʼs life monitor series models MDPA-24 and MDPA-65, all that is necessary is a quick 
visual inspection with a push button.  No further tools or checking are required.

The lightning surge protector models MDPA-24 and MDPA-65 monitor not only the number of suppressed 
surges across the signal lines but also the leakage current from signal to ground which gives you more pre-
cise warning than most typical surge protectors monitoring only the number of suppressed surges.  When a 
predetermined level of either the leakage current or number of suppressed surges is exceeded, respective 
indicators illuminate with a prompt of the ʻTestʼ button.

Low in cost, these devices pay for themselves by providing early warning alarms and reducing ongoing un-
necessary panel maintenance.  When it comes to comparing the cost of downtime versus lightning surge 
protector replacement, the choice is obvious.

If you already have M-Systemʼs models MDP-24-1 or MDP-65-1 installed in your instrumentation panels, re-
placing only their element modules with ones for the MDPA-24 or MDPA-65 upgrades the system to life mon-
itor very economically.

If you need to be alerted automatically and remotely of the surge protectorʼs life, the auxiliary powered mod-
els MDM2A-24 and MDM2A-65 can provide an alarm contact output.

How many surge devices does your company have installed that are potentially 
in poor health and still ‘protecting’ your control system?

• Designed specifically for 4-20 mA DC and 
pulse signal line including 4-wire/2-wire 
transmitters. 

• Battery powered life monitoring system 
includes a ʻTestʼ button with indicators alerting 
panel inspectors of the surge protectorʼs 
ʻhealth.ʼ 

• Upgrades M-Systemʼs MDP-24-1 to the life 
monitor type simply by replacing the pluggable 
element module with one for the MDPA-24.

• Designed to protect electronics equipment from induced lightning surges en-
tering through power supply cables

• Connected in parallel between the power and ground lines regardless of load 
current

• Varistor discharge element has a high speed response without follow current.
• No interruption of power supply even when the head element is removed: 

easy maintenance and replacing
• Degraded head element is automatically separated from the power lines to 

prevent overheating, with a relay contact output to alert the failure status.
• Head-base connection is keyed so that only a head element of correct line voltage can be mounted.

One-Port Surge Protector For Power Supply Use

Lightning Surge Protector For Standard Signal Line & Pulse Use

•  D e s i g n e d   s p e c i f i c a l l y   f o r   4 - 2 0 m A   D C   a n d   p u l s e    s i g n a l   l i n e   i n c l u d i n g   b o t h   4 - w i r e   a n d   2 - w i r e   t r a n s m i t t e r s 
•  D i r e c t   m o u n t   i n   a   w i r i n g   c o n d u i t   o f   o u t d o o r   e n c l o s u r e s  
•  A b s o r b i n g   s u r g e s   o n l y   w i t h o u t   a f f e c t i n g   i n s t r u m e n t a t i o n   s i g n a l

Series

SURGE CURRENT FLOW (cross section) THERMAL BREAKER (cross section)



LIFE MONITOR FUNCTION

BAT ALM Discharge
Element

Normal

Near End

End of Life

Normal

Degraded

Replacement

No Need

Near

Battery

Normal

Normal

: ON

Discharged

1*

1*: OFF

Voltage
Limiter

Immediately
RequiredUnable to Judge

With pulsating line signal or that containing ripples, the LED may 
flicker or blink when the voltage limiter is degraded.

Element

Base

CHK Check 
Button

BAT 
Indicator 
LED

ALM 
Indicator 
LED

■ LIFE INDICATION
Indicators (Activated by CHK [Check] button)
 BAT (battery): Green LED
 ALM (alarm): Red LED
Discharge element status table

Ground

Metal Oxide 
Varistor (MOV)

M5 screw (spring loaded)

Lightning Surge

Breaker Operation

CONNECTION EXAMPLES
Single-phase / 2-wire connection

Single-phase / 3-wire, 
three-phase / 3-wire connection

Cross-wiring

Grounding

Protected Device

G

Protected Device

Cross-wiring

Grounding

G

The alarm output switch is turned on.3

2

1

The green failure indicator turns to black at 
the same time.

When the low temperature-melting solder is 
melted by an abnormal high temperature at 
the discharge element, the lever mechanism 
is released by the force of spring to separate 
the discharge element from the circuit.

CONNECTION DIAGRAM & GROUNDING (MD6T) 

MD6T

Field

G
To Central Station

Cable

G

(Protected Equipment Enclosure)

IN

Current Loop
Supply

Central Station

(Protected
Equiment)

++

–– P–

P+

S–

S+

G

MDP-24-1
MDP-65-1

G

Sensor
+

–

+

–

Protected
Equipment

1

2

yellow

blue

green

CONNECTION DIAGRAM & GROUNDING (MD6N) 

MD6N

Field

To Central 
Station

Cable

G

(Protected Equipment Enclosure)

IN

Current Loop
Supply

Central Station

(Protected
Equiment)

+

–P–

P+

S–

S+

G

MDP-24-1
MDP-65-1

G

Sensor

Protected
Equipment

yellow red

blue black

green
G

+

–

+

–

+

–

MD6T MD6N MD6P
Leadwire Connection, 
Pipe Nipple Type

Leadwire Connection, 
Stopping Plug Type

Terminal Block 
Connection Type

12 13

Lightning Surge Protectors with Life Monitor

Without question, the main complaint in the industry with regard to lightning surge protectors is the difficulty 
in determining whether the lightning surge protector installed to protect your control system components is 
still functional.

Consider opening a panel with a large number of surge suppressors.  Instead of unplugging and testing ev-
ery unit, for M-Systemʼs life monitor series models MDPA-24 and MDPA-65, all that is necessary is a quick 
visual inspection with a push button.  No further tools or checking are required.

The lightning surge protector models MDPA-24 and MDPA-65 monitor not only the number of suppressed 
surges across the signal lines but also the leakage current from signal to ground which gives you more pre-
cise warning than most typical surge protectors monitoring only the number of suppressed surges.  When a 
predetermined level of either the leakage current or number of suppressed surges is exceeded, respective 
indicators illuminate with a prompt of the ʻTestʼ button.

Low in cost, these devices pay for themselves by providing early warning alarms and reducing ongoing un-
necessary panel maintenance.  When it comes to comparing the cost of downtime versus lightning surge 
protector replacement, the choice is obvious.

If you already have M-Systemʼs models MDP-24-1 or MDP-65-1 installed in your instrumentation panels, re-
placing only their element modules with ones for the MDPA-24 or MDPA-65 upgrades the system to life mon-
itor very economically.

If you need to be alerted automatically and remotely of the surge protectorʼs life, the auxiliary powered mod-
els MDM2A-24 and MDM2A-65 can provide an alarm contact output.

How many surge devices does your company have installed that are potentially 
in poor health and still ‘protecting’ your control system?

• Designed specifically for 4-20 mA DC and 
pulse signal line including 4-wire/2-wire 
transmitters. 

• Battery powered life monitoring system 
includes a ʻTestʼ button with indicators alerting 
panel inspectors of the surge protectorʼs 
ʻhealth.ʼ 

• Upgrades M-Systemʼs MDP-24-1 to the life 
monitor type simply by replacing the pluggable 
element module with one for the MDPA-24.

• Designed to protect electronics equipment from induced lightning surges en-
tering through power supply cables

• Connected in parallel between the power and ground lines regardless of load 
current

• Varistor discharge element has a high speed response without follow current.
• No interruption of power supply even when the head element is removed: 

easy maintenance and replacing
• Degraded head element is automatically separated from the power lines to 

prevent overheating, with a relay contact output to alert the failure status.
• Head-base connection is keyed so that only a head element of correct line voltage can be mounted.

One-Port Surge Protector For Power Supply Use

Lightning Surge Protector For Standard Signal Line & Pulse Use

•  D e s i g n e d   s p e c i f i c a l l y   f o r   4 - 2 0 m A   D C   a n d   p u l s e    s i g n a l   l i n e   i n c l u d i n g   b o t h   4 - w i r e   a n d   2 - w i r e   t r a n s m i t t e r s 
•  D i r e c t   m o u n t   i n   a   w i r i n g   c o n d u i t   o f   o u t d o o r   e n c l o s u r e s  
•  A b s o r b i n g   s u r g e s   o n l y   w i t h o u t   a f f e c t i n g   i n s t r u m e n t a t i o n   s i g n a l

Series

SURGE CURRENT FLOW (cross section) THERMAL BREAKER (cross section)



Released August 2007

14 15

STANDARD SIGNAL LINE USE

NEWNEWNEW

Model No.
Max. Cont. Operat. Volt. (Uc)
Voltage Protection Level (Up)
Response Time

Max. Discharge Curr. (Imax)

Nominal Current (IN)

Test Standard

Internal Resistance
(Ω±10%, per line)

MD7ST-24 MD7ST-60
30V

60V max.
70V

115V max.

20 kA (8/20 µs),
1.0 kA (10/350 µs.)

IEC61643-21
(Categories C1, C2, D1)

4 nanosec. max.

250 mA
4.7Ω w/o fuse
7.5Ω w/ fuse

10Ω w/o fuse
12.5Ω w/ fuse

MD7ST-24 / MD7ST-60

4-20 mA & Pulse Signal, Ultra-slim Type

Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

MDP-24-1 MDP-65-1

30V min.

40V max.

70V min.

80V max.

4 nanosec. max.

5000A (8/20 µsec.)

100 mA

Approx. 20 Ω (incl. return)

MDP-24-1 / MDP-65-1

4-20 mA & Pulse Signal, Plug-in Type

Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

MDK-24

30V min.

40V max.

0.1 µsec. max.

5000A (8/20 µsec.)

100 mA

20 Ω ±5%

MDK-24

4-20 mA & Pulse Signal, Low Profile Type

Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

MMDH-24

±40V min.

±50V max.

4 nanosec.

20000A (8/20 µsec.)

100 mA

0.4 Ω max. (incl. return)

MMDH-24

4-20 mA & Pulse Signal, High Speed,
High Discharge Current Capacity

Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

MDP-TC

7.5V min.

16V max.

0.1 µsec. max.

5000A (8/20 µsec.)

100 mA

approx. 20 Ω (incl. return)

MDP-TC

Thermocouple, Plug-in Type

Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

MDPA-24 MDPA-65

30V min.

45V max.

70V min.

85V max.

4 nanosec. max.

5000A (8/20 µsec.)

100 mA

Approx. 20 Ω

MDPA-24 / MDPA-65

4-20 mA & Pulse Signal, 
Plug-in Type, with Life Monitor

Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

MDM2A-24 MDM2A-65

30V min.

45V max.

70V min.

85V max.

0.1 µsec. max.

5000A (8/20 µsec.)

100 mA

Approx. 20 Ω (incl. return)

MDM2A-24 / MDM2A-65

4-20 mA & Pulse Signal, 
Plug-in Type, with Life Monitor

NEWNEWNEW

MD73F

Three-Wire Transmitter Loop, 
Ultra-slim Type

NEWNEWNEW

MD72F

Two-Wire Transmitter Loop, 
Ultra-slim Type NEWNEWNEW

MD7A2F

Two-Wire Transmitter Loop, 
Ultra-slim Type, with Life Monitor

Model No.
Max. Cont. Operat. Volt. (Uc)

Voltage Protection Level (Up)

Response Time

Max. Discharge Curr. (Imax)

Nominal Current (IN)

Internal Resistance

Test Standard

MD7TC
7.5V

25V max.

4 nanosec. max.

20kA (8/20 µsec.),
1.0kA (10/350 µsec.)

IEC61643-21
(Categories C1, C2, D1)

100 mA

4.7Ω ±10% per line

NEWNEWNEW

MD7TC

Thermocouple, Ultra-slim Type

SENSOR SIGNAL USE

MDP-LC

Strain Gauge, Plug-in Type

Model No.

Discharge Voltage

Discharge Current

MDP-LC

±0.3V min.

15V min.

±15V max.

30V max.

5 nsec. max.

100A (8/20 µsec.)

50A (8/20 µsec.)

Line Side

Exc. Side

Line Side

Exc. Side

Line Side

Exc. Side

Max. Surge Voltage

Response Time

Model No.
Max. Cont. Operat. Volt. (Uc)

Voltage Protection Level (Up)

Response Time

Max. Discharge Curr. (Imax)

Nominal Current (IN)

Internal Resistance

Test Standard

MD7PM
7.5V

25V max.

4 nanosec. max.

20kA (8/20 µsec.),
1.0kA (10/350 µsec.)

IEC61643-21
(Categories C1, C2, D1)

100 mA

4.7Ω ±10% per line

Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

MDP-RB

±3V min.

±16V max.

0.1 µsec. max.

5000A (8/20 µsec.)

100 mA

MDP-RB

RTD, Plug-in Type

Model No.
Max. Cont. Operat. Volt. (Uc)

Voltage Protection Level (Up)

Response Time

Max. Discharge Curr. (Imax)

Nominal Current (IN)

Test Standard

MD7RB
±3V

±25V max.

4 nanosec. max.

20kA (8/20 µsec.),
1.0kA (10/350 µsec.)

IEC61643-21
(Categories C1, C2, D1)

Internal Resistance 5.12Ω ±0.3%,
±30 ppm/°C per line

100 mA

NEWNEWNEW

MD7RB

RTD, Ultra-slim Type 

Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

MDP-PM

7.5V min.

16V max.

0.1 µsec. max.

5000A (8/20 µsec.)

100 mA

10 Ω ±0.1%, 30 ppm/°C

MDP-PM

Potentiometer, Plug-in TypeNEWNEWNEW

MD7PM

Potentiometer, Ultra-slim Type

NEWNEWNEW

MD7LC

Strain Gauge, Ultra-slim Type

Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

MD6T-24 / MD6N-24
MD6P-24

MD6T-65 / MD6N-65
MD6P-65

30V min.

40V max.

70V min.

100V max.

4 nanosec. max.

10000A (8/20 µsec.)

100 mA

Approx. 22Ω (incl. return)

MD6T-24 / MD6T-65

MD6N-24 / MD6N-65

MD6P-24 / MD6P-65

(Terminal Block Connection Type)

(Leadwire Connection, Pipe Nipple Type)

(Leadwire Connection, Stopping Plug Type)

4-20 mA & Pulse Signal, 
Conduit Mount, Weather-Proof

LIFE
MONITOR

LIFE
MONITOR

LIFE
MONITOR

Released July 2007

Released July 2007

Future Plan

10 Ω ±0.1%,
30 ppm/°C (3-wire)
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STANDARD SIGNAL LINE USE

NEWNEWNEW

Model No.
Max. Cont. Operat. Volt. (Uc)
Voltage Protection Level (Up)
Response Time

Max. Discharge Curr. (Imax)

Nominal Current (IN)

Test Standard

Internal Resistance
(Ω±10%, per line)

MD7ST-24 MD7ST-60
30V

60V max.
70V

115V max.

20 kA (8/20 µs),
1.0 kA (10/350 µs.)

IEC61643-21
(Categories C1, C2, D1)

4 nanosec. max.

250 mA
4.7Ω w/o fuse
7.5Ω w/ fuse

10Ω w/o fuse
12.5Ω w/ fuse

MD7ST-24 / MD7ST-60

4-20 mA & Pulse Signal, Ultra-slim Type

Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

MDP-24-1 MDP-65-1

30V min.

40V max.

70V min.

80V max.

4 nanosec. max.

5000A (8/20 µsec.)

100 mA

Approx. 20 Ω (incl. return)

MDP-24-1 / MDP-65-1

4-20 mA & Pulse Signal, Plug-in Type

Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

MDK-24

30V min.

40V max.

0.1 µsec. max.

5000A (8/20 µsec.)

100 mA

20 Ω ±5%

MDK-24

4-20 mA & Pulse Signal, Low Profile Type

Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

MMDH-24

±40V min.

±50V max.

4 nanosec.

20000A (8/20 µsec.)

100 mA

0.4 Ω max. (incl. return)

MMDH-24

4-20 mA & Pulse Signal, High Speed,
High Discharge Current Capacity

Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

MDP-TC

7.5V min.

16V max.

0.1 µsec. max.

5000A (8/20 µsec.)

100 mA

approx. 20 Ω (incl. return)

MDP-TC

Thermocouple, Plug-in Type

Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

MDPA-24 MDPA-65

30V min.

45V max.

70V min.

85V max.

4 nanosec. max.

5000A (8/20 µsec.)

100 mA

Approx. 20 Ω

MDPA-24 / MDPA-65

4-20 mA & Pulse Signal, 
Plug-in Type, with Life Monitor

Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

MDM2A-24 MDM2A-65

30V min.

45V max.

70V min.

85V max.

0.1 µsec. max.

5000A (8/20 µsec.)

100 mA

Approx. 20 Ω (incl. return)

MDM2A-24 / MDM2A-65

4-20 mA & Pulse Signal, 
Plug-in Type, with Life Monitor

NEWNEWNEW

MD73F

Three-Wire Transmitter Loop, 
Ultra-slim Type

NEWNEWNEW

MD72F

Two-Wire Transmitter Loop, 
Ultra-slim Type NEWNEWNEW

MD7A2F

Two-Wire Transmitter Loop, 
Ultra-slim Type, with Life Monitor

Model No.
Max. Cont. Operat. Volt. (Uc)

Voltage Protection Level (Up)

Response Time

Max. Discharge Curr. (Imax)

Nominal Current (IN)

Internal Resistance

Test Standard

MD7TC
7.5V

25V max.

4 nanosec. max.

20kA (8/20 µsec.),
1.0kA (10/350 µsec.)

IEC61643-21
(Categories C1, C2, D1)

100 mA

4.7Ω ±10% per line

NEWNEWNEW

MD7TC

Thermocouple, Ultra-slim Type

SENSOR SIGNAL USE

MDP-LC

Strain Gauge, Plug-in Type

Model No.

Discharge Voltage

Discharge Current

MDP-LC

±0.3V min.

15V min.

±15V max.

30V max.

5 nsec. max.

100A (8/20 µsec.)

50A (8/20 µsec.)

Line Side

Exc. Side

Line Side

Exc. Side

Line Side

Exc. Side

Max. Surge Voltage

Response Time

Model No.
Max. Cont. Operat. Volt. (Uc)

Voltage Protection Level (Up)

Response Time

Max. Discharge Curr. (Imax)

Nominal Current (IN)

Internal Resistance

Test Standard

MD7PM
7.5V

25V max.

4 nanosec. max.

20kA (8/20 µsec.),
1.0kA (10/350 µsec.)

IEC61643-21
(Categories C1, C2, D1)

100 mA

4.7Ω ±10% per line

Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

MDP-RB

±3V min.

±16V max.

0.1 µsec. max.

5000A (8/20 µsec.)

100 mA

MDP-RB

RTD, Plug-in Type

Model No.
Max. Cont. Operat. Volt. (Uc)

Voltage Protection Level (Up)

Response Time

Max. Discharge Curr. (Imax)

Nominal Current (IN)

Test Standard

MD7RB
±3V

±25V max.

4 nanosec. max.

20kA (8/20 µsec.),
1.0kA (10/350 µsec.)

IEC61643-21
(Categories C1, C2, D1)

Internal Resistance 5.12Ω ±0.3%,
±30 ppm/°C per line

100 mA

NEWNEWNEW

MD7RB

RTD, Ultra-slim Type 

Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

MDP-PM

7.5V min.

16V max.

0.1 µsec. max.

5000A (8/20 µsec.)

100 mA

10 Ω ±0.1%, 30 ppm/°C

MDP-PM

Potentiometer, Plug-in TypeNEWNEWNEW

MD7PM

Potentiometer, Ultra-slim Type

NEWNEWNEW

MD7LC

Strain Gauge, Ultra-slim Type

Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

MD6T-24 / MD6N-24
MD6P-24

MD6T-65 / MD6N-65
MD6P-65

30V min.

40V max.

70V min.

100V max.

4 nanosec. max.

10000A (8/20 µsec.)

100 mA

Approx. 22Ω (incl. return)

MD6T-24 / MD6T-65

MD6N-24 / MD6N-65

MD6P-24 / MD6P-65

(Terminal Block Connection Type)

(Leadwire Connection, Pipe Nipple Type)

(Leadwire Connection, Stopping Plug Type)

4-20 mA & Pulse Signal, 
Conduit Mount, Weather-Proof

LIFE
MONITOR

LIFE
MONITOR

LIFE
MONITOR

Released July 2007

Released July 2007

Future Plan

10 Ω ±0.1%,
30 ppm/°C (3-wire)
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Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

MDR-8

30V min.

40V max.

0.1 µsec. max.

1000A (8/20 µsec.)

100 mA

approx. 100 Ω

MDR-8

8-point On-Off Signal, Terminal Board Type

SENSOR SIGNAL USE TRANSMISSION LINE USE

Model No.
Max. Cont. Operat. Volt. (Uc)

Voltage Protection Level (Up)

Response Time

Max. Discharge Curr. (Imax)

Nominal Current (IN)

Internal Resistance

Test Standard

MD7PA
±32V

±60V max.

4 nanosec. max.

20kA (8/20 µsec.),
1.0kA (10/350 µsec.)

IEC61643-21
(Categories C1, C2, D1)

400 mA

1.5Ω ±10% per line

NEWNEWNEW

MD7PA

PROFIBUS-PA, Ultra-slim Type

NEWNEWNEW

MD7LWA

LONWORKS (FTT-10A), Ultra-slim Type

MDW2A-4R

RS-485 / RS-422, Plug-in Type with Life Monitor

Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

MDW2A-4R

±5V min.

±25V max.

4 nanosec. max.

5000A (8/20 µsec.)

100 mA

approx. 5 Ω (incl. return)

MDW5-4R

RS-485 / RS-422, Full-duplex

Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

MDW5-4R

±5V min.

±25V max.

4 nanosec. max.

10kA (8/20 µsec.)

100 mA

approx. 4 Ω (incl. return)

MDP-4R
Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

MDP-4R

±5V min.

±20V max.

4 nanosec. max.

5000A (8/20 µsec.)

100 mA

approx. 4 Ω (incl. return)

RS-485 / RS-422, Plug-in Type

Model No.
Max. Cont. Operat. Volt. (Uc)

Voltage Protection Level (Up)

Response Time

Max. Discharge Curr. (Imax)

Nominal Current (IN)

Internal Resistance

Test Standard

MD74R
±5V

±25V max.

4 nanosec. max.

20kA (8/20 µsec.),
1.0kA (10/350 µsec.)

IEC61643-21
(Categories C1, C2, D1)

100 mA

2Ω ±10% per line

NEWNEWNEW

MD74R

RS-485 / RS-422, Ultra-slim Type

Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

MDP-SP

14V min.

30V max.

0.1 µsec. max.

5000A (8/20 µsec.)

50 mA

approx. 10 Ω

MDP-SP

Low Frequency Pulse

Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

MDP-PA

±30V min.

±60V max.

4 nanosec. max.

5000A (8/20 µsec.)

500 mA

approx. 3.3 Ω (incl. return)

MDP-PA

PROFIBUS-PA, Plug-in Type

Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

MDP-LWA

±1.5V min.

±40V max.

4 nanosec. max.

5000A (8/20 µsec.)

100 mA

3.3 Ω (incl. return)

MDP-LWA

LONWORKS (FTT-10A), Plug-in Type

Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

MDP-JS

±170V min. (peak-to-peak)

±350V max. (peak-to-peak)

0.1 µsec. max.

5000A (8/20 µsec.)

500 mA

approx. 2Ω per wire

MDP-JS

Self-Synch Plug-in Type
MDM5E-A

Ethernet, 100 BASE-TX / 10 BASE-T
MD-DNM / MD-DNS
Model No.

Discharge Voltage

Discharge Current

MD-DNSMD-DNM

±5V min.

26V min.

±15V max.

120V max.

0.1 µsec. max.

1500A (8/20 µsec.)

8A 2A

Line Side

Exc. Side

Line Side

Exc. Side

Line Side

Exc. Side

Exc. Side

Max. Surge Voltage

Response Time

Load Capacity

Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Series Resistance

Impulse durability

MDM5E-A

±6V min.

38V max.

4 nanosec. max.

500A (8/20 µsec.)

approx. 0 Ω

Category c1

DeviceNet

MDK-LV

Signal Line with Excitation, Low Profile Type

Model No.

Discharge Voltage

Discharge Current

MDK-LV

10V min.

30V min.

20V max.

40V max.

0.1 µsec. max.

5000A (8/20 µsec.)

Line Side

Exc. Side

Line Side

Exc. Side

Line Side

Exc. Side

Max. Surge Voltage

Response Time

MD-LC2

Strain Gauge, 6-wire Remote Sensing

Model No.

Discharge Voltage

Discharge Current

MD-LC2

±0.3V min.

15V min.

±20V max.

40V max.

4 nsec. max.

5000A (8/20 µsec.)

Line Side

Exc. Side

Line Side

Exc. Side

Line Side

Exc. Side

Max. Surge Voltage

Response Time

MDK-LC

Strain Gauge, Low Profile Type

Model No.

Discharge Voltage

Discharge Current

MDK-LC

±0.3V min.

15V min.

±15V max.

30V max.

5 nsec. max.

100A (8/20 µsec.)

50A (8/20 µsec.)

Line Side

Exc. Side

Line Side

Exc. Side

Line Side

Exc. Side

Max. Surge Voltage

Response Time

Released August 2007

NEWNEWNEW

MD7JS

Released July 2007

Self-Synch, Ultra-slim Type

Released July 2007

NEWNEWNEW

MD7PL

2-Point Pulse with Common Negative, 
Ultra-slim Type

LIFE
MONITOR
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Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

MDR-8

30V min.

40V max.

0.1 µsec. max.

1000A (8/20 µsec.)

100 mA

approx. 100 Ω

MDR-8

8-point On-Off Signal, Terminal Board Type

SENSOR SIGNAL USE TRANSMISSION LINE USE

Model No.
Max. Cont. Operat. Volt. (Uc)

Voltage Protection Level (Up)

Response Time

Max. Discharge Curr. (Imax)

Nominal Current (IN)

Internal Resistance

Test Standard

MD7PA
±32V

±60V max.

4 nanosec. max.

20kA (8/20 µsec.),
1.0kA (10/350 µsec.)

IEC61643-21
(Categories C1, C2, D1)

400 mA

1.5Ω ±10% per line

NEWNEWNEW

MD7PA

PROFIBUS-PA, Ultra-slim Type

NEWNEWNEW

MD7LWA

LONWORKS (FTT-10A), Ultra-slim Type

MDW2A-4R

RS-485 / RS-422, Plug-in Type with Life Monitor

Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

MDW2A-4R

±5V min.

±25V max.

4 nanosec. max.

5000A (8/20 µsec.)

100 mA

approx. 5 Ω (incl. return)

MDW5-4R

RS-485 / RS-422, Full-duplex

Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

MDW5-4R

±5V min.

±25V max.

4 nanosec. max.

10kA (8/20 µsec.)

100 mA

approx. 4 Ω (incl. return)

MDP-4R
Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

MDP-4R

±5V min.

±20V max.

4 nanosec. max.

5000A (8/20 µsec.)

100 mA

approx. 4 Ω (incl. return)

RS-485 / RS-422, Plug-in Type

Model No.
Max. Cont. Operat. Volt. (Uc)

Voltage Protection Level (Up)

Response Time

Max. Discharge Curr. (Imax)

Nominal Current (IN)

Internal Resistance

Test Standard

MD74R
±5V

±25V max.

4 nanosec. max.

20kA (8/20 µsec.),
1.0kA (10/350 µsec.)

IEC61643-21
(Categories C1, C2, D1)

100 mA

2Ω ±10% per line

NEWNEWNEW

MD74R

RS-485 / RS-422, Ultra-slim Type

Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

MDP-SP

14V min.

30V max.

0.1 µsec. max.

5000A (8/20 µsec.)

50 mA

approx. 10 Ω

MDP-SP

Low Frequency Pulse

Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

MDP-PA

±30V min.

±60V max.

4 nanosec. max.

5000A (8/20 µsec.)

500 mA

approx. 3.3 Ω (incl. return)

MDP-PA

PROFIBUS-PA, Plug-in Type

Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

MDP-LWA

±1.5V min.

±40V max.

4 nanosec. max.

5000A (8/20 µsec.)

100 mA

3.3 Ω (incl. return)

MDP-LWA

LONWORKS (FTT-10A), Plug-in Type

Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

MDP-JS

±170V min. (peak-to-peak)

±350V max. (peak-to-peak)

0.1 µsec. max.

5000A (8/20 µsec.)

500 mA

approx. 2Ω per wire

MDP-JS

Self-Synch Plug-in Type
MDM5E-A

Ethernet, 100 BASE-TX / 10 BASE-T
MD-DNM / MD-DNS
Model No.

Discharge Voltage

Discharge Current

MD-DNSMD-DNM

±5V min.

26V min.

±15V max.

120V max.

0.1 µsec. max.

1500A (8/20 µsec.)

8A 2A

Line Side

Exc. Side

Line Side

Exc. Side

Line Side

Exc. Side

Exc. Side

Max. Surge Voltage

Response Time

Load Capacity

Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Series Resistance

Impulse durability

MDM5E-A

±6V min.

38V max.

4 nanosec. max.

500A (8/20 µsec.)

approx. 0 Ω

Category c1

DeviceNet

MDK-LV

Signal Line with Excitation, Low Profile Type

Model No.

Discharge Voltage

Discharge Current

MDK-LV

10V min.

30V min.

20V max.

40V max.

0.1 µsec. max.

5000A (8/20 µsec.)

Line Side

Exc. Side

Line Side

Exc. Side

Line Side

Exc. Side

Max. Surge Voltage

Response Time

MD-LC2

Strain Gauge, 6-wire Remote Sensing

Model No.

Discharge Voltage

Discharge Current

MD-LC2

±0.3V min.

15V min.

±20V max.

40V max.

4 nsec. max.

5000A (8/20 µsec.)

Line Side

Exc. Side

Line Side

Exc. Side

Line Side

Exc. Side

Max. Surge Voltage

Response Time

MDK-LC

Strain Gauge, Low Profile Type

Model No.

Discharge Voltage

Discharge Current

MDK-LC

±0.3V min.

15V min.

±15V max.

30V max.

5 nsec. max.

100A (8/20 µsec.)

50A (8/20 µsec.)

Line Side

Exc. Side

Line Side

Exc. Side

Line Side

Exc. Side

Max. Surge Voltage

Response Time

Released August 2007

NEWNEWNEW

MD7JS

Released July 2007

Self-Synch, Ultra-slim Type

Released July 2007

NEWNEWNEW

MD7PL

2-Point Pulse with Common Negative, 
Ultra-slim Type

LIFE
MONITOR
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POWER SUPPLY  LINE USEPOWER SUPPLY  LINE USE

MAAC-100 / MAAC-200

5A Load Rating, with Life Monitor / Surge Counter
MAA-100 / MAA-200

5A Load Rating, with Life Monitor

MA-100 / MA-200

2A Load Rating, Plug-in Type NEWNEWNEW

Model No.
Max. Cont. Operat. Volt. (Uc)

Voltage  Protection Level (Up)

Response Time

Max. Discharge Curr. (Imax)

Nominal Current (IN)

Internal Resistance

Test Standard

MD7DP-12 MD7DP-24
14V

±150V max.

27V

±170V max.

20 kA (8/20 µsec.),
1.0 kA (10/350 µsec.)

IEC61643-21
(Categories C1, C2, D1)

4 nanosec. max.

1.2A

0.8Ω max. (incl. return)

MD7DP-12 / MD7DP-24

DC Power Supply Line,  
1.2A Load Rating, Ultra-slim Type

NEWNEWNEW

MD7AP

One-port Surge Protector, Ultra-slim Type

MDP-100 / MDP-200

1A Load Rating, Plug-in Type

Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

MDP-100 MDP-200

190V min.

400V max.

410V min.

800V max.

0.1 µsec. max.

1000A (8/20 µsec.)

1A

0.4 Ω max. (incl. return)

Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

MAA-100 MAA-200

190V min.

380V max.

410V min.

700V max.

0.01 µsec. max.

10000A (8/20 µsec.)

5A

0.5 Ω max. (incl. return)

Model No. MAAC-100 MAAC-200

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

190V min.

400V max.

410V min.

750V max.

0.01 µsec. max.

10000A (8/20 µsec.)

5A

0.5 Ω max. (incl. return)

Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Voltage Drop

MA-100 MA-200

190V min.

350V max.

410V min.

700V max.

0.1 µsec. max.

1000A (8/20 µsec.)

2A

2V max. (50/60Hz)

MDP-D12 / MDP-D24

DC Power Supply Line, 
1A Load Rating, Plug-in Type

Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

MDP-D12 MDP-D24

14V min.

20V max.

30V min.

40V max.

4 nsec. max.

5000A (8/20 µsec.)

1A

0.6 Ω max. (incl. return)

Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

MDHA-12 MDHA-24

±15V min.

±80V max.

±30V min.

±120V max.

4 nsec. max.

10000A (8/20 µsec.)

5A

0.2 Ω max. (incl. return)

MAX-100 / MAX-200
Model No. MAX-100 MAX-200

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

190V min.

350V max.

410V min.

700V max.

0.01 µsec. max.

10000A (8/20 µsec.)

5A

0.5 Ω max. (incl. return)

5A Load Rating, Replaceable Surge Absorber

MMH-110/MMH-130 /MMH-210 /MMH-230
Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Voltage Drop

MMH-210 MMH-230

285V min.

700V max.

MMH-110 MMH-130

130V min.

350V max.

0.01 µsec. max.

10000A (8/20 µsec.)

1V max. (50/60Hz)

Medium Capacity 10A, 30A, 
Replaceable Surge Absorber

10A 30A 10A 30A

MMAH-100 / MMAH-200
Model No. MMAH-100 MMAH-200

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

190V min.

400V max.

410V min.

750V max.

4 nanosec.

20000A (8/20 µsec.)

10A

0.5 Ω max. (incl. return)

10A Load Rating, Wall-mounted, 
High Speed, High Discharge Current Capacity

Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Voltage Drop

MDH-24 MDH-48

50V min.

140V max.

88V min.

210V max.

MDH-12

24V min.

70V max.

0.1 µsec. max.

2000A (8/20 µsec.)

5A

1V max. (50/60Hz)

MDH-12 / MDH-24 / MDH-48

DC Power Supply Line, 
5A Load Rating, Plug-in Type

Model No.

Uc (AC)

Discharge Voltage

Up
@1.0kA (8/20µs)

@1.5kA (8/20µs)

MAKF-240 MAKF-280 MAKF-400 MAKF-480MAKF-120

150V 

250V min. 

600V max. 

650V max.

275V 

420V min. 

1000V max. 

1100V max.

320V 

460V min. 

1100V max. 

1200V max.

440V 

670V min. 

1500V max. 

1700V max.

530V 

820V min. 

1800V max. 

2100V max.

MAKF-120 /MAKF-240 /MAKF-280 /
MAKF-400 /MAKF-480

One-port Surge Protector

MDHA-12 / MDHA-24

DC Power Supply Line, 
5A Load Rating, with Life Monitor

Feture Plan

LIFE
MONITOR

LIFE
MONITOR

LIFE
MONITOR
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POWER SUPPLY  LINE USEPOWER SUPPLY  LINE USE

MAAC-100 / MAAC-200

5A Load Rating, with Life Monitor / Surge Counter
MAA-100 / MAA-200

5A Load Rating, with Life Monitor

MA-100 / MA-200

2A Load Rating, Plug-in Type NEWNEWNEW
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Max. Cont. Operat. Volt. (Uc)

Voltage  Protection Level (Up)

Response Time

Max. Discharge Curr. (Imax)

Nominal Current (IN)

Internal Resistance

Test Standard

MD7DP-12 MD7DP-24
14V

±150V max.

27V

±170V max.

20 kA (8/20 µsec.),
1.0 kA (10/350 µsec.)
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(Categories C1, C2, D1)

4 nanosec. max.

1.2A

0.8Ω max. (incl. return)

MD7DP-12 / MD7DP-24

DC Power Supply Line,  
1.2A Load Rating, Ultra-slim Type

NEWNEWNEW

MD7AP

One-port Surge Protector, Ultra-slim Type

MDP-100 / MDP-200

1A Load Rating, Plug-in Type

Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

MDP-100 MDP-200

190V min.

400V max.

410V min.

800V max.

0.1 µsec. max.

1000A (8/20 µsec.)

1A

0.4 Ω max. (incl. return)

Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

MAA-100 MAA-200

190V min.

380V max.

410V min.

700V max.

0.01 µsec. max.

10000A (8/20 µsec.)

5A

0.5 Ω max. (incl. return)

Model No. MAAC-100 MAAC-200

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

190V min.

400V max.

410V min.

750V max.

0.01 µsec. max.

10000A (8/20 µsec.)

5A

0.5 Ω max. (incl. return)

Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Voltage Drop

MA-100 MA-200

190V min.

350V max.

410V min.

700V max.

0.1 µsec. max.

1000A (8/20 µsec.)

2A

2V max. (50/60Hz)

MDP-D12 / MDP-D24

DC Power Supply Line, 
1A Load Rating, Plug-in Type

Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

MDP-D12 MDP-D24

14V min.

20V max.

30V min.

40V max.

4 nsec. max.

5000A (8/20 µsec.)

1A

0.6 Ω max. (incl. return)

Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

MDHA-12 MDHA-24

±15V min.

±80V max.

±30V min.

±120V max.

4 nsec. max.

10000A (8/20 µsec.)

5A

0.2 Ω max. (incl. return)

MAX-100 / MAX-200
Model No. MAX-100 MAX-200

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

190V min.

350V max.

410V min.

700V max.

0.01 µsec. max.

10000A (8/20 µsec.)

5A

0.5 Ω max. (incl. return)

5A Load Rating, Replaceable Surge Absorber

MMH-110/MMH-130 /MMH-210 /MMH-230
Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Voltage Drop

MMH-210 MMH-230

285V min.

700V max.

MMH-110 MMH-130

130V min.

350V max.

0.01 µsec. max.

10000A (8/20 µsec.)

1V max. (50/60Hz)

Medium Capacity 10A, 30A, 
Replaceable Surge Absorber

10A 30A 10A 30A

MMAH-100 / MMAH-200
Model No. MMAH-100 MMAH-200

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Resistance

190V min.

400V max.

410V min.

750V max.

4 nanosec.

20000A (8/20 µsec.)

10A

0.5 Ω max. (incl. return)

10A Load Rating, Wall-mounted, 
High Speed, High Discharge Current Capacity

Model No.

Discharge Voltage

Max. Surge Voltage

Response Time

Discharge Current

Max. Load Current

Internal Voltage Drop

MDH-24 MDH-48

50V min.

140V max.

88V min.

210V max.

MDH-12

24V min.

70V max.

0.1 µsec. max.

2000A (8/20 µsec.)

5A

1V max. (50/60Hz)

MDH-12 / MDH-24 / MDH-48

DC Power Supply Line, 
5A Load Rating, Plug-in Type

Model No.

Uc (AC)

Discharge Voltage

Up
@1.0kA (8/20µs)

@1.5kA (8/20µs)

MAKF-240 MAKF-280 MAKF-400 MAKF-480MAKF-120

150V 

250V min. 

600V max. 

650V max.

275V 

420V min. 

1000V max. 

1100V max.

320V 

460V min. 

1100V max. 

1200V max.

440V 

670V min. 

1500V max. 

1700V max.

530V 

820V min. 

1800V max. 

2100V max.

MAKF-120 /MAKF-240 /MAKF-280 /
MAKF-400 /MAKF-480

One-port Surge Protector

MDHA-12 / MDHA-24

DC Power Supply Line, 
5A Load Rating, with Life Monitor

Feture Plan

LIFE
MONITOR

LIFE
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LIFE
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Q

UE
STION

Is there a way to protect electronic instrument from a direct lightning strike?

We recommend to use both lightning rod and surge protector at the place where direct 
lightning might strike.

Energy of the direct lightning strike is enormous, only surge protector alone can not protect the instrument.  Buildings which 
lightning might strike should set the lightning rod at the place where building is located in the shield angle.  Also, set the 
overhead grounding wire on the cable.  Arrange as most of lightning energy is absorbed by the lightning rod and overhead 
grounding wire and absorb only the rest by the surge protector.

Surge protectors can be thought of as consumable items in areas where lightning is common.  We would recommend you to pe-
riodically check your surge protectors and keep enough replacements on hand for next lightning season.  M-Systemʼs model C-
106A-1 M-Rester Tester can be used to check most surge protectors for proper function.

M-System has unique lightning surge protectors with life monitoring function.  These lightning surge protectors tell us that it is 
time to change by the monitor lamp or relay contact so you do not need to worry if it is time to change.

Lightning rod
It induces the lightning strike voluntarily and works as the lightning 
does not strike buildings nearby.  The shield angle range is between 
45-60 degree conic.  Simply burying cables is not effective due to the 
induced electromotive force that occurs around the cable because of 
impulse current in the ground near a lightning strike.

Overhead grounding wire
This is a grounding wire which is attached to a overhead transmission 
line.  Its effect is similar to having several lightning rods in a row 
which shield the lines under them from the lightning strike.

1

Recommended models:
 • Model MDP-24-1 (4 – 20mA DC signal lines)
 • Model MA-100 (100 – 120V AC, 2A power supply)
 • Model MA-200 (200 – 240V AC, 2A power supply)
 • Model MAX-100 (100 – 120V AC, 5A power supply)
 • Model MAX-200 (200 – 240V AC, 5A power supply)

ANSWERANSWER

Q

UE
STION

A remote field transmitter connected to a local indicator which is protected by a 
surge protector begins to show inconsistent display value.  What could be the 
trouble?

It may be time to replace the surge protector due to its lessened capacity, if the problem 
just started recently. 

Each surge protector has a different lifetime.  Surge protectors, which have been installed 
in areas where lightning occurs frequently, should be tested and replaced periodically.  
Replacing the surge protector with a new one in this instance may solve the problem.

2
ANSWERANSWER

Q

UE
STION

A control room instrument was damaged during a recent lightning strike. Why?

If possible, determine exactly where the lightning entered the instrument.  In all proba-
bility, it entered through the input signal line or power supply line.

We would recommend that you use a surge protector on both the signal and power 
supply lines.  Contact your local sales office for specific models for your application.

3
ANSWERANSWER

Recommended models:
 • Model MDP-24-1 (4 – 20mA DC signal lines)
 • Model MA-100 (100 – 120V AC, 2A power supply)
 • Model MA-200 (200 – 240V AC, 2A power supply)
 • Model MAX-100 (100 – 120V AC, 5A power supply)
 • Model MAX-200 (200 – 240V AC, 5A power supply)

Q

UE
STION

A transmitter that is attached to a panel located indoors was damaged by a re-
cent lightning strike. Can you explain why this occurred?

Signals and power sources are commonly connected to a transmitter through outdoor 
cable pits and conduit pipes. It sounds like the lightning surge damaged the transmitter 
by means of these lines.  If the transmitterʼs output is sent outdoors, then install surge 
protectors to protect the input, power and output lines. 

When a panel 1 located indoors works, ground potential for only panel 1 is elevated and 
it causes potential difference with the panel 2 which is grounded separately at a differ-
ent place.  When panel 1 and 2 are grounded separately, set a surge protector on the 
cable to connect panels even when it is wired indoors. 

4
ANSWERANSWER
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Is there a way to protect electronic instrument from a direct lightning strike?

We recommend to use both lightning rod and surge protector at the place where direct 
lightning might strike.

Energy of the direct lightning strike is enormous, only surge protector alone can not protect the instrument.  Buildings which 
lightning might strike should set the lightning rod at the place where building is located in the shield angle.  Also, set the 
overhead grounding wire on the cable.  Arrange as most of lightning energy is absorbed by the lightning rod and overhead 
grounding wire and absorb only the rest by the surge protector.

Surge protectors can be thought of as consumable items in areas where lightning is common.  We would recommend you to pe-
riodically check your surge protectors and keep enough replacements on hand for next lightning season.  M-Systemʼs model C-
106A-1 M-Rester Tester can be used to check most surge protectors for proper function.

M-System has unique lightning surge protectors with life monitoring function.  These lightning surge protectors tell us that it is 
time to change by the monitor lamp or relay contact so you do not need to worry if it is time to change.

Lightning rod
It induces the lightning strike voluntarily and works as the lightning 
does not strike buildings nearby.  The shield angle range is between 
45-60 degree conic.  Simply burying cables is not effective due to the 
induced electromotive force that occurs around the cable because of 
impulse current in the ground near a lightning strike.

Overhead grounding wire
This is a grounding wire which is attached to a overhead transmission 
line.  Its effect is similar to having several lightning rods in a row 
which shield the lines under them from the lightning strike.

1

Recommended models:
 • Model MDP-24-1 (4 – 20mA DC signal lines)
 • Model MA-100 (100 – 120V AC, 2A power supply)
 • Model MA-200 (200 – 240V AC, 2A power supply)
 • Model MAX-100 (100 – 120V AC, 5A power supply)
 • Model MAX-200 (200 – 240V AC, 5A power supply)

ANSWERANSWER

Q

UE
STION

A remote field transmitter connected to a local indicator which is protected by a 
surge protector begins to show inconsistent display value.  What could be the 
trouble?

It may be time to replace the surge protector due to its lessened capacity, if the problem 
just started recently. 

Each surge protector has a different lifetime.  Surge protectors, which have been installed 
in areas where lightning occurs frequently, should be tested and replaced periodically.  
Replacing the surge protector with a new one in this instance may solve the problem.

2
ANSWERANSWER

Q

UE
STION

A control room instrument was damaged during a recent lightning strike. Why?

If possible, determine exactly where the lightning entered the instrument.  In all proba-
bility, it entered through the input signal line or power supply line.

We would recommend that you use a surge protector on both the signal and power 
supply lines.  Contact your local sales office for specific models for your application.

3
ANSWERANSWER

Recommended models:
 • Model MDP-24-1 (4 – 20mA DC signal lines)
 • Model MA-100 (100 – 120V AC, 2A power supply)
 • Model MA-200 (200 – 240V AC, 2A power supply)
 • Model MAX-100 (100 – 120V AC, 5A power supply)
 • Model MAX-200 (200 – 240V AC, 5A power supply)

Q

UE
STION

A transmitter that is attached to a panel located indoors was damaged by a re-
cent lightning strike. Can you explain why this occurred?

Signals and power sources are commonly connected to a transmitter through outdoor 
cable pits and conduit pipes. It sounds like the lightning surge damaged the transmitter 
by means of these lines.  If the transmitterʼs output is sent outdoors, then install surge 
protectors to protect the input, power and output lines. 

When a panel 1 located indoors works, ground potential for only panel 1 is elevated and 
it causes potential difference with the panel 2 which is grounded separately at a differ-
ent place.  When panel 1 and 2 are grounded separately, set a surge protector on the 
cable to connect panels even when it is wired indoors. 
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Q

UE
STION

Is a surge protector necessary for a power supply line?

Yes, spikes and surges often propagate through power lines.

The most likely place for lightning strikes is the power distribu-
tion cables.  These spread in all directions, like a spiderʼs web, 
acting similar to an antenna waiting to receive its signal.  
Please select the appropriate surge protector for your specific 
application and power requirements.

5

Recommended models:
 • Model MA-100 (100 – 120V AC, 2A power supply)
 • Model MA-200 (200 – 240V AC, 2A power supply)

Recommended models:
 • Model MDP-24-1 (4 – 20mA DC signal line)
 • Model MA-100 (100 – 120V AC, 2A power supply)
 • Model MA-200 (200 – 240V AC, 2A power supply)

 • Model MAX-100 (100 – 120V AC, 5A power supply)
 • Model MAX-200 (200 – 240V AC, 5A power supply)

 • Model MAX-100 (100 – 120V AC, 5A power supply)
 • Model MAX-200 (200 – 240V AC, 5A power supply)

ANSWERANSWER

Recommended models:
 • MDP-24-1 (4 – 20mA DC signal lines)
 • MA-100 (100 – 120V AC, 2A power supply)
 • MA-200 (200 – 240V AC, 2A power supply)
 • MAX-100 (100 – 120V AC, 5A power supply)
 • MAX-200 (200 – 240V AC, 5A power supply)

Recommended models:

Q

UE
STION

During a recent l ightning storm, the power was turned off  but  some 
instruments were still damaged.  Can you explain this?

Lightning jumped across the single-pole switch into the instrumentation.

We would recommend to use a double-pole switch.  However, this does not insure that 
a severe lightning surge will not damage.  It is depending on the insulation resistance 
of the switch or the size of the lightening pulse.   The only sure solution is to install a 
surge protector in line with the power source.

7
ANSWERANSWER

Model Power Supply Load Capacity

MA-100 100 – 120V AC 2A

MA-200 200 – 240V AC 2A

MAX-100 100 – 120V AC 5A

MAX-200 200 – 240V AC 5A

MMA-100 100 – 120V AC 10A

MMA-200 200 – 240V AC 10A

Model Power Supply Load Capacity

MMH-110 100 / 110V AC 10A

MMH-130 100 / 110V AC 30A

MMH-210 200 / 220V AC 10A

MMH-230 200 / 220V AC 30A

Q

UE
STION

Is it possible for the surge protector which is set at monitoring panel to protect 
instrument on the outdoor panel?

No, it can not protect the instrument.  Set a surge protector for the outdoor panel.

Surge protector for the cable and for the instrument should be set separately.  A surge protector for the instrument can not pro-
tect the cable at the same time.  Set the same model surge protector for the outdoor panel.

6
ANSWERANSWER

Q

UE
STION

It has been said that if you use buried cables, then that is enough from light-
ning. Is this a true statement?

No, because buried cable are also vulnerable to the unpredictable power of lightning.

8
ANSWERANSWER

A buried cable does not have as much pro-
tection from induced lightning as one might 
expect, because underground soil easily 
transmits an electromagnetic field which oc-
curs during a lightning discharge.  Also, the 
high l ightning current that is being dis-
charged to ground by the lightning rod can 
find its way to the buried cables located in 
the ground.
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Q

UE
STION

Is a surge protector necessary for a power supply line?

Yes, spikes and surges often propagate through power lines.

The most likely place for lightning strikes is the power distribu-
tion cables.  These spread in all directions, like a spiderʼs web, 
acting similar to an antenna waiting to receive its signal.  
Please select the appropriate surge protector for your specific 
application and power requirements.

5

Recommended models:
 • Model MA-100 (100 – 120V AC, 2A power supply)
 • Model MA-200 (200 – 240V AC, 2A power supply)

Recommended models:
 • Model MDP-24-1 (4 – 20mA DC signal line)
 • Model MA-100 (100 – 120V AC, 2A power supply)
 • Model MA-200 (200 – 240V AC, 2A power supply)

 • Model MAX-100 (100 – 120V AC, 5A power supply)
 • Model MAX-200 (200 – 240V AC, 5A power supply)

 • Model MAX-100 (100 – 120V AC, 5A power supply)
 • Model MAX-200 (200 – 240V AC, 5A power supply)

ANSWERANSWER

Recommended models:
 • MDP-24-1 (4 – 20mA DC signal lines)
 • MA-100 (100 – 120V AC, 2A power supply)
 • MA-200 (200 – 240V AC, 2A power supply)
 • MAX-100 (100 – 120V AC, 5A power supply)
 • MAX-200 (200 – 240V AC, 5A power supply)

Recommended models:

Q

UE
STION

During a recent l ightning storm, the power was turned off  but  some 
instruments were still damaged.  Can you explain this?

Lightning jumped across the single-pole switch into the instrumentation.

We would recommend to use a double-pole switch.  However, this does not insure that 
a severe lightning surge will not damage.  It is depending on the insulation resistance 
of the switch or the size of the lightening pulse.   The only sure solution is to install a 
surge protector in line with the power source.

7
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Model Power Supply Load Capacity

MA-100 100 – 120V AC 2A

MA-200 200 – 240V AC 2A

MAX-100 100 – 120V AC 5A

MAX-200 200 – 240V AC 5A

MMA-100 100 – 120V AC 10A

MMA-200 200 – 240V AC 10A

Model Power Supply Load Capacity

MMH-110 100 / 110V AC 10A

MMH-130 100 / 110V AC 30A

MMH-210 200 / 220V AC 10A

MMH-230 200 / 220V AC 30A

Q

UE
STION

Is it possible for the surge protector which is set at monitoring panel to protect 
instrument on the outdoor panel?

No, it can not protect the instrument.  Set a surge protector for the outdoor panel.

Surge protector for the cable and for the instrument should be set separately.  A surge protector for the instrument can not pro-
tect the cable at the same time.  Set the same model surge protector for the outdoor panel.

6
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Q

UE
STION

It has been said that if you use buried cables, then that is enough from light-
ning. Is this a true statement?

No, because buried cable are also vulnerable to the unpredictable power of lightning.

8
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A buried cable does not have as much pro-
tection from induced lightning as one might 
expect, because underground soil easily 
transmits an electromagnetic field which oc-
curs during a lightning discharge.  Also, the 
high l ightning current that is being dis-
charged to ground by the lightning rod can 
find its way to the buried cables located in 
the ground.
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Q

UE
STION

How much resistance is appropriate when grounding the M-Rester?

As for lightning protection, any grounding is OK.  However, for safety reason, D 
grounding (100Ω) or more is recommended.

10
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Q

UE
STION

An instrument was blackened by a lightning strike via a lightning rod.  Is there 
a reason for this?

Because ground potential is elevated, discharge breakdown occurred to the 
instrument.  Set a surge protector.  Also, grounding of the lightning rod and surge 
protector, an instrument, should not be shared but ground individually.

9
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When lightning rod is struck by the lightning, high current flows to the ground and voltage at grounding point rises.  When instru-
ment panel 1 is within the shield angle, grounding of instrument panel 1 is near the lightning rod and voltage at the grounding of 
instrument panel 1 becomes high.  Therefore, relative electric potential difference is generated between the instrument panel 1 
and the instrument panel 2 which is set away from the lightning rod and ground potential is low.   Then, discharge breakdown oc-
curs between enclosure of instrument panel and the circuit.

To prevent this to happen, set surge protectors at both instrument panel 1 and 2 and bypass surge current and absorb relative 
electric potential difference.  If the grounding of surge protector and instrument panel 1 are shared, most of the lightning current 
possibly flows to the surge protector and exceeds discharge withstand current rating.  Be sure to set grounding separately.

The important thing to remember is that device ground should be connected with a crossover wire.  Then ground is at the poten-
tial lightning site.  As a result, between the signal line and ground terminal (G) of an instrument, discharge voltage (V2) of the 
surge protector can be added.  When appropriate crossover wire is made, instantaneous electric potential is established be-
tween the surge protector and the instrument and the volume of the ground resistance does not affect lightning protection func-
tion.

If grounding of surge protectors are 

shared...
Grounding resistance of surge protector is 
at least about 1Ω. When lightning current is 
200,000A, voltage generated accordingly is 
200,000V. If lightning rod and grounding are 
shared, this voltage flows backward from G 
terminal and destroy the instrument.have 
enough distance separation between them.

Recommended models:
 • Model MDP-24-1 (4 – 20mA DC signal line)
 • Model MA-100 (100 – 120V AC, 2A power supply)
 • Model MA-200 (200 – 240V AC, 2A power supply)

 • Model MAX-100 (100 – 120V AC, 5A power supply)
 • Model MAX-200 (200 – 240V AC, 5A power supply)

Separate wiring
A common-mode voltage V1, ground resistance (R) (lightning surge 
current (i), is added to discharge voltage V2 at the surge protector 
between the signal line and a ground terminal of an instrument.  In 
this case, ground resistance need to be very small (less than sever-
al ohms).  Otherwise, the surge protector does not protect the in-
strument from the lightning.

Crossover wiring
Because lightning surge current does not flow to crossover wire, only clamping voltage (V2) of the surge protector is added between signal termi-
nal and grounding terminal (G) of the instrument.  Full lightning protection of the surge protector is performed.

Wiring at instrument site
Because lightning surge current flows in crossover wire, voltage 
(V1) which figure is calculated by wiring impedance (Z) (lightning 
surge current (i), join together with clamping voltage (V2) of the 
surge protector and added to between signal terminal and ground-
ing terminal of the instrument.  Lightning protection lessened when 
crossover wire is long.
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Q

UE
STION

How much resistance is appropriate when grounding the M-Rester?

As for lightning protection, any grounding is OK.  However, for safety reason, D 
grounding (100Ω) or more is recommended.
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Q

UE
STION

An instrument was blackened by a lightning strike via a lightning rod.  Is there 
a reason for this?

Because ground potential is elevated, discharge breakdown occurred to the 
instrument.  Set a surge protector.  Also, grounding of the lightning rod and surge 
protector, an instrument, should not be shared but ground individually.
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When lightning rod is struck by the lightning, high current flows to the ground and voltage at grounding point rises.  When instru-
ment panel 1 is within the shield angle, grounding of instrument panel 1 is near the lightning rod and voltage at the grounding of 
instrument panel 1 becomes high.  Therefore, relative electric potential difference is generated between the instrument panel 1 
and the instrument panel 2 which is set away from the lightning rod and ground potential is low.   Then, discharge breakdown oc-
curs between enclosure of instrument panel and the circuit.

To prevent this to happen, set surge protectors at both instrument panel 1 and 2 and bypass surge current and absorb relative 
electric potential difference.  If the grounding of surge protector and instrument panel 1 are shared, most of the lightning current 
possibly flows to the surge protector and exceeds discharge withstand current rating.  Be sure to set grounding separately.

The important thing to remember is that device ground should be connected with a crossover wire.  Then ground is at the poten-
tial lightning site.  As a result, between the signal line and ground terminal (G) of an instrument, discharge voltage (V2) of the 
surge protector can be added.  When appropriate crossover wire is made, instantaneous electric potential is established be-
tween the surge protector and the instrument and the volume of the ground resistance does not affect lightning protection func-
tion.

If grounding of surge protectors are 

shared...
Grounding resistance of surge protector is 
at least about 1Ω. When lightning current is 
200,000A, voltage generated accordingly is 
200,000V. If lightning rod and grounding are 
shared, this voltage flows backward from G 
terminal and destroy the instrument.have 
enough distance separation between them.

Recommended models:
 • Model MDP-24-1 (4 – 20mA DC signal line)
 • Model MA-100 (100 – 120V AC, 2A power supply)
 • Model MA-200 (200 – 240V AC, 2A power supply)

 • Model MAX-100 (100 – 120V AC, 5A power supply)
 • Model MAX-200 (200 – 240V AC, 5A power supply)

Separate wiring
A common-mode voltage V1, ground resistance (R) (lightning surge 
current (i), is added to discharge voltage V2 at the surge protector 
between the signal line and a ground terminal of an instrument.  In 
this case, ground resistance need to be very small (less than sever-
al ohms).  Otherwise, the surge protector does not protect the in-
strument from the lightning.

Crossover wiring
Because lightning surge current does not flow to crossover wire, only clamping voltage (V2) of the surge protector is added between signal termi-
nal and grounding terminal (G) of the instrument.  Full lightning protection of the surge protector is performed.

Wiring at instrument site
Because lightning surge current flows in crossover wire, voltage 
(V1) which figure is calculated by wiring impedance (Z) (lightning 
surge current (i), join together with clamping voltage (V2) of the 
surge protector and added to between signal terminal and ground-
ing terminal of the instrument.  Lightning protection lessened when 
crossover wire is long.
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Q

UE
STION

A field transmitter was connected to a surge protector, but it was still damaged 
by a lightning strike.  Can you tell me why?

The surge protector that was selected could be incorrect for that specific application.

12
ANSWERANSWER

The maximum surge voltage of a surge protector to be used should be 
below the withstand voltage of the instrument(s) to be protected.  This 
voltage level could be passed through the surge protector to the instru-
ment(s) during a lightning surge.  Be sure to confirm this specification 
before selecting the surge protector.  Damage to protected equipment 
may occur because of this variable.

Q

UE
STION

After a lightning storm, there was no input from the remote RTD sensor to the 
temperature transmitter.  There is no detectable damage to the transmitter. 
What could have happened?

Is seems that the RTD temperature sensor was the only device damaged by the light-
ning.

13
ANSWERANSWER

It is recommended that surge protectors be installed on both instrument and RTD to protect RTD sensor.  If not, then the temper-
ature transmitterʼs output signal could go upscale or downscale in this sensor is destroyed by a lightning surge.  This means ex-
cessive down time for the process that is being monitored and controlled.

Q

UE
STION

Is power supply line safe if the surge protector for the power source damaged?

Yes, because the surge protectors have internal protection circuits.

11
ANSWERANSWER

There is a chance that incorporated element of the surge protector has closed-circuit failure when the surge protector receives 
stress from lightning surge for a long time or handle lightning surge that exceeds discharge withstand current rating.  At that 
time, power source line might have short circuit accident or surge protector might have heat accident. 

Therefore, surge protectors have a protection circuit that cut off the element.  However, it might not be able to handle when a 
surge protector receives lightning surge which far exceeds discharge withstand current rating such as a direct lightning strike.  
Be sure to set an electric current breaker on power source line.
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UE
STION

A field transmitter was connected to a surge protector, but it was still damaged 
by a lightning strike.  Can you tell me why?

The surge protector that was selected could be incorrect for that specific application.

12
ANSWERANSWER

The maximum surge voltage of a surge protector to be used should be 
below the withstand voltage of the instrument(s) to be protected.  This 
voltage level could be passed through the surge protector to the instru-
ment(s) during a lightning surge.  Be sure to confirm this specification 
before selecting the surge protector.  Damage to protected equipment 
may occur because of this variable.

Q

UE
STION

After a lightning storm, there was no input from the remote RTD sensor to the 
temperature transmitter.  There is no detectable damage to the transmitter. 
What could have happened?

Is seems that the RTD temperature sensor was the only device damaged by the light-
ning.

13
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It is recommended that surge protectors be installed on both instrument and RTD to protect RTD sensor.  If not, then the temper-
ature transmitterʼs output signal could go upscale or downscale in this sensor is destroyed by a lightning surge.  This means ex-
cessive down time for the process that is being monitored and controlled.

Q

UE
STION

Is power supply line safe if the surge protector for the power source damaged?

Yes, because the surge protectors have internal protection circuits.
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There is a chance that incorporated element of the surge protector has closed-circuit failure when the surge protector receives 
stress from lightning surge for a long time or handle lightning surge that exceeds discharge withstand current rating.  At that 
time, power source line might have short circuit accident or surge protector might have heat accident. 

Therefore, surge protectors have a protection circuit that cut off the element.  However, it might not be able to handle when a 
surge protector receives lightning surge which far exceeds discharge withstand current rating such as a direct lightning strike.  
Be sure to set an electric current breaker on power source line.
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M-SYSTEM WARRANTY

1. What is covered.
M-System Co., Ltd. (“M-System”) warrants, only to the original 

purchaser of new M-System products purchased directly from M-
System, or from M-Systemʼs authorized distributors or resellers, for 
its own use not for resale, that the M-System products shall be free 
from defects in materials and workmanship and shall conform to the 
specifications set forth in the product catalogue applicable to the M-
System products for the Warranty Period (see Paragraph 5 below 
for the Warranty Period of each product).

This warranty does not cover any M-System product which has been:  
(1) modified, altered or subjected to abuse, misuse, negligence or 
accident;  (2) improperly installed or installed in conjunction with any 
equipment for which it was not designed;  or (3) damaged or destroyed 
by disasters such as fire, flood, lightning or earthquake.
In no event shall M-System be liable for any special, incidental, conse-
quential or other damages, costs or expenses (including, but not limited 
to, loss of time, loss of profits, inconvenience or loss of use of any 
equipment).

If the purchaser discovers a failure of the M-System products to 
conform to the terms of this warranty within the Warranty Period, the 
purchaser must promptly (and, in any event not more than 30 days after 
the discovery of such failure) notify the relevant party as described below 
either by telephone or in writing at the below address to obtain an 
Authorized Return (AR) number and return the defective product to the 
relevant party.  The designated AR number should be marked on the 
outside of the return package and on all correspondence related to the 
defective product.  The purchaser shall return, at purchaserʼs expense, 
defective products only upon receiving an AR number.  In order to avoid 
processing delays, the purchaser must include:  copies of the original 
purchase order and sales invoice;  the purchaserʼs name, address and 
phone number;  the model and serial numbers of the returned product;  
and a detailed description of the alleged defect.

Signal Conditioner: 36 months from the date of purchase.
M-Rester: 12 months from the date of purchase.
Valve Actuator: 18 months from the date of shipment from 
 M-System or 12 months from the date of its 
 installation, whichever comes first.
Other Products: 36 months from the date of purchase.

THE ABOVE WARRANTY IS THE ONLY WARRANTY APPLICABLE 
TO THE M-SYSTEM PRODUCTS AND IS IN LIEU OF ALL OTHER 
WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIM-
ITED TO, ALL IMPLIED WARRANTIES OF MERCHANTABILITY OR 
OF FITNESS FOR A PARTICULAR PURPOSE.

2. What is not covered.

3. Remedies.

4. Warranty Procedure.

5. Warranty Period.

M-SYSTEM CO., LTD.
5-2-55, Minamitsumori, Nishinari-ku,
Osaka 557-0063 JAPAN
Phone: (06) 6659-8201
Fax: (06) 6659-8510
E-mail: info@m-system.co.jp

If a defective product is returned to M-System in accordance with the 
procedures described below, M-System will, at its sole option and 
expense, either:  (1) repair the defective product;  (2) replace the 
defective product;  or (3) refund the purchase price for the defective 
product paid by the purchaser.  Except as otherwise provided by 
applicable state law, these remedies constitute the purchaserʼs sole 
and exclusive remedies and M-Systemʼs sole and exclusive obligation 
under this warranty.

ACCESSORIES
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C-106A-1

DIN Rail Mounting Adaptor
A-33

Water-Tight Outdoor Casing
BX-W1
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