
 

Revision 6 / 2014 Page 1 
 

 

 
 

 
 

PRODUCT APPLICATION – INSTRUCTIONS FOR SAFE USE 

 
 

PROTEC Z SURGE ARRESTER 

 
PURPOSE OF THIS DOCUMENT 
  

• Keep these instructions available for personnel responsible for proper installation, 

maintenance, and operation and testing.  

• These instructions are a guide to the safe use of PROTEC Z. They do not supplant or 

take the place of any applicable national and or local safety codes, or requirements of 

insurance underwriters.  

• Apparatus covered by this instruction literature should be operated and serviced only 

by competent personnel familiar with good safety practice. These instructions are 

written for such personnel and are not intended as a substitute for proper training 

and experience in safety procedures for this type of equipment.  

• All possible contingencies which may arise during installation, operation, or 

maintenance, and all details and variations of this equipment do not purport to be 

covered by these instructions. If further information is desired by purchaser 

regarding his particular installation, operation or maintenance of his equipment, 

Northern Technologies should be contacted.  
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MANUFACTURED STANDARDS 
 

The PROTEC Z product is manufactured in Europe to Bureau Veritas ISO9001 quality 

control system, including the capacitor unit within the PROTEC Z. All the internal and 

external insulation levels and testing requirements comply fully withIEC-871-1 for shunt 

capacitors with 660V rating and upwards. 
 

WARNINGS  
 

• Installations should be done according to the electrical installation regulation.  
 

• NOTE: BEFORE the PROTEC Z is energised, make a final check that the line voltage to 

be connected to the PROTEC Z is within the rated voltage of the PROTEC Z; at the 

same time also inspect for any physical damage that may have been caused during 

transportation or installation handling.  

   When the apparatus is energised, bushings and insulating materials will be connected 

to high voltages. Keep a safe distance from energised parts as severe personal injury 

or death could result.  
 

• For the safety of personnel, this apparatus should be remotely isolated from High   

Voltage circuits before performing maintenance, inspections, and servicing. All 

components should be electrically disconnected by means of a visible break, and 

should be securely grounded when not in service. Also refer to “CAUTION: Shock 

Hazard” listed under safety in this document. 
 

• DO NOT remove the oil filler cap or the safety switch as this will cause the oil to 

leak out and could cause the unit to fail or explode.
 

RECEIVING  
 

• When unpacked, carefully inspect the unit for damage and check the nameplate to be 

sure the desired rating has been received.  

• File a claim immediately with the carrier for any damaged sustained in transit, and 

notify Northern Technologies SA.  
 

HANDLING  
 

• PROTEC Z should not be lifted by the bushings or safety switch, as this may cause 

damage resulting in a bushing oil leak, or, cause personal injury.  
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SAFETY 
  

Follow your company’s safety procedures.  

• Read these instructions carefully before attempting to install, operate, or maintain 

this device. Failure to follow these instructions could cause severe personal injury, 

death, or property damage.  
 

INSULATION MEDIUM 
  

       • The PROTEC Z unit is a Jarylec oil filled (See Fig 2 Oil Specification) device; the 

following cautions and safety comments should be noted. 

  • Do not remove oil filler cap, as this may cause an oil leak within the unit. 
 

SAFETY: EXPLOSION HAZARD 
  

• When a PROTEC Z is subject to conditions outside the design parameters, and fails, it 

may rupture.  

• This possibility must be considered when choosing a location for the PROTEC Z with 

other equipment. Explosion is also a possibility and personnel should be protected 

during tests. We recommend using versions that are equipped with the Safety Switch 

feature. See section under safety switch 
  

CAUTION: SHOCK HAZARD 
  

PROTEC Z units do not contain discharge resistors, for safe handling read the 

following:-  

• Before inspecting or working on the PROTEC Z power must be removed from the 

PROTEC Z. 

• After disconnecting the power, the PROTEC Z will generally be left with a charge that 

must be removed before handling.  

• The charge may be removed by the following: -  

• After disconnecting the PROTEC Z from the power source, wait at least 5 minutes, 

then short and ground the PROTEC Z equipment using an insulated grounding stick. 

Shorting should be terminal-to-terminal and terminal to earth stud.  

• The resistance of the grounding stick in ohms should be about equal to the maximum 

peak voltage that may have been on the PROTEC Z.  

• The resistor should have a peak voltage capability greater than the maximum peak 

voltage that may be on the PROTEC Z and energy absorbing capability greater than 

the energy stored in the PROTEC Z.  

• After discharging, a shorting connection should be installed between the terminals and 

removed just prior to re-connection and re-energisation. 
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SAFETY: FIRE HAZARD 
  

• Since this product contains a combustible liquid (See attached oil specification), the 

location of the PROTEC Z should be chosen with consideration given to the possibility 

of fire and we recommend its containment in the event of PROTEC Z failure and case 

rupture. We recommend using the versions with the Safety Switch. The LV units are 

fully contained in the event of a capacitor rupture. 

• See National Electric Code for location limitations. 
 

SAFETY SWITCH: 
 

All PROTEC Z HV units are fitted with a safety switch. When the pressure in the 

container exceeds 0.5 Bar, the switch will change state from normally open to normally 

closed or vice versa, and this can be used to signal the overpressure to a PLC, to an 

alarm feature or to open the breaker to the installation. It is highly recommended to 

have no time delays implemented in the tripping circuit.  

This feature protects the PROTEC Z/Z+ equipment against the following danger of 

can rupture incidents: 
 

• Overvoltage in the case of loss of earth  

• Overvoltage from network  

• Over Harmonic loading i.e. THD(V)>10% 

• Over temperature i.e. >80 degrees Celsius Ambient Temperature 
 

The Safety Switch will detect the pressure in the vessel and operate at a factory 

pre-set safe level 

The Safety Switch is to be connected to the machine breaker via hardwiring or via a 

wireless connection to a mechanism that shuts the power of to the machine. 

This feature will protect the machine and any personnel standing close to the 

machine. 

The level is factory set and if the condition reverts back to normal the Safety 

switch will “reset” 

There are solutions to disconnect the PROREC Z unit and let the machine carry on 

without the PROTEC Z in the circuit.  

Please consult our Installation instructions or contact NTSA for further information 

NTSA insists on connecting the Safety Switch in systems. 

In case this device is not connected, NTSA will not be liable for any damages caused 

to people or assets 
 

The switch contacts are potential free. In hazardous / highly flammable areas it is 

compulsory that the safety switch is connected thru an I.S. barrier or Isolator. 

These barriers or isolators should be installed in a safe area. 
 

The IS loop must be certified separately by the end user. 
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Recommended or equivalent MTL Isolators available from Extech safety systems 
 

• MTL5511 (single channel) 24V DC supply (See attached data sheet Fig 3) 

• MTL5516C (dual channel) 24V DC supply (See attached data sheet Fig 4) 

• MTL5018ac 85 to 235V AC supply (See attached data sheet Fig 5) 
  

 In the event that the safety switch operates, it is mandatory to remove and/or 

replace the TSSP device, due to the fact that it indicates that the TSSP device was 

operating under extreme conditions which could affect the operation of the unit. 
 

 

INSTALLATION  
 

The installation conditions considerations for a PROTEC Z as follows: -  

 • Select the correct PROTEC Z for the operating voltage.  

 • The PROTEC Z should be preceded by a surge arrestor if lightning can occur or be 

induced in the electrical system.  

 • The PROTEC Z should be properly bolted down.  

 • The PROTEC Z should be protected from excessive dust or vermin. 

 • The PROTEC Z can be mounted in any direction, even upside down. But care should be 

taken to prevent any vibration being transferred from the equipment being protected 

to the porcelain bushings of the PROTEC Z. Also see the section on “VIBRATION” as 

well as “STRESS ON BUSHINGS AND TERMINALS”. 
 

RATING 
 

• When installing PROTEC Z, check the nameplate of each unit to see that it has the 

proper rating for the circuit. The PROTEC Z will work with a 10% voltage variance.  

 • The line connections harmonic content should be less than 10 % Total Voltage 

Harmonic distortion (THD(V)). For higher harmonic loading consult Northern 

Technologies. 
 

AMBIENT TEMPERATURE 
 

 Standard operating/energising ambient temperatures range for Jarylec impregnated 

PROTEC Z is -40° to +80°C. Higher ambient temperatures will shorten the life of a 

PROTEC Z. NOTE: 80°C is the ambient temperature limit of the PROTEC Z, as 

measured at the PROTEC Z. For some applications, such as mounting in enclosures, 

ambient temperatures at the PROTEC Z units will exceed ambient temperature around 

equipment. For operation at temperatures above 80°C please see note below. 

 • From 80°C forced cooling or heat insulation of the PROTEC Z is required. 

• There will be accelerated aging of the device which the safety switch will supervise 

and clear on fault conditions if the 80°C is exceeded. 

• For temperatures over 80°C we recommend implementing the impedance matching 

method, please see drawings (Preferred connections, see page 10). This is the most 

economical method. 
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• For temperatures over 80°C, we recommend to insulate the PROTEC Z thermally in 

order to reduce the thermal stress to below 80°C 

• We note from tests that the temperature gradient is the highest at the top of the 

vessel 

 • The oil specification as attached reveals  that the oil can safely withstand 144°C 

 • The safety switch mechanism can withstand 120°C and is situated at about mid 

vessel height. 

 • The resistor can withstand according to the supplier 1000°C 

 • Capacitor elements can withstand 80°C and are situated at the bottom half of the 

vessel. 

 • When switching spikes occur it has no influence on the thermal image as the duration 

is in the order of 1 – 6 microseconds 

 • Note that the Compact unit will be disconnected faster than the four colour scheme 

units as the oil volume of the Compact unit is smaller than the latter units 
 

 Energising a PROTEC Z with an internal temperature less than -40°C may damage the 

PROTEC Z and possibly cause failure. PROTEC Z should therefore not be energised  

 with internal temperature lower than -40°C. If the internal temperature of the 

PROTEC Z drops to less than -40°C, the unit must be brought to a minimum internal 

temperature of -20°C, before energisation. The LV units can withstand 75°C. 
 

CLAMPING 
The IEEE curve takes the effects of ageing into account. (Fig. 1).  

 

                     
 

Fig. 1 Impulses withstand levels of medium voltage motors.  

Showing unsuppressed switching surge magnitudes and rise-times, and insulation co-

ordination provided by PROTEC Z HV.  

PROTEC Z at panel 

PROTEC Z at 
the motor 
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IMPLIED HARMONIC GENERATOR 
 

• Please heed caution to implied harmonic generators like VSDs, UPSs and rectifiers and       

the like elements. 

•The PROTEC Z must precede this equipment as the THD(V) after these elements could 

be higher than 10% THD(V) 

•It is prudent to measure or calculate the THD(V) at the point  where the PROTEC Z will 

be installed. If problematic we suggest the following solutions which include: 

 Panel mount version before these elements 

 Using 3 single phase units 

 Using a harmonic tuned filter to eliminate or mitigate the harmonic loading 

•Beware also about capacitive elements in the circuit which could amplify the harmonic 

loading. One could also use the Safety Switch to alarm/trip if the harmonic situation 

would escalate. Please contact NTSA for advice if you are unsure about the correct 

positioning at www.ntsa.co.za 
 

VIBRATION  

  

 • The PROTEC Z should be installed on a stable surface, i.e. NO vibration is allowed.  

• Vibration; especially where the porcelain bushings are large enough to create strain on 

the bushing oil seals can result in mechanically stressing the components and oil seals.  

• Machines such as crushers where vibration is most possible, caution should be taken on 

where the PROTEC Z is mounted considering the potential vibration, i.e. mounting in 

the motor terminal box when the motor can transfer vibration through to the PROTEC 

Z is not advisable. A special version of LV units for use at generators is available. It 

has special vibration mounts. PROTEC Z LV (400-800V) 
 

ELECTRICAL CONNECTIONS  
 

• Ensure that the correct size termination lug is selected  

•When aluminium wire is used, an oxidation preventative should be used, especially in a 

salt or corrosive atmosphere. Use 2.5 mm
2 

flexible direct connections to the bushings 

of the compact unit. These should be less than one 1 metre long. Do not extend the 

flexible leads under any circumstances.  
 

ELECTRICAL CLEARANCE  
 

• When installing PROTEC Z, care should be taken to obtain the necessary spacing and 

electrical clearances for safe operation.  
 

EARTHING  
 

• The earthing should be to machine quality earth or to the cable shielding as 

appropriate and not less than 16mm2 to 25mm2; preferably braided copper; using a 

smaller size could result in local damage and possible failure of the PROTEC Z when  

the discharge goes to ground via the mounting feet. This is possible when there is a 

bad earth or lack of capacity of installed earth cabling.  

 

http://www.ntsa.co.za/
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METHOD FOR TERMINATING CABLES AT THE BUSHINGS  

 

• When the PROTEC Z is fitted with bushings and connecting stud, two nuts are fitted 

to each terminal. It is advised that the lower nut is held by using a second spanner 

while tightening the top nut. This will remove the stress from the bushing mounting 

and ceramic insulator.  

• A torque of 20 Nm maximum is recommended, anything in excess of this value may 

result in bushing damage and or, personal injury. On the LV unit 10Nm applies.  

         

STRESS ON BUSHINGS AND TERMINALS  

 

• Connections to the PROTEC Z must not create stress on the bushings.  

• Use flexible connections between the PROTEC Z and rigid/fixed system connections.  

 

ADDITIONAL CONSIDERATIONS  
 

EXTERNAL FUSING  
 

• NOTE: With a PROTEC Z installation, a fuse failure will lead to loss of protection for 

the affected phase if the failure goes unnoticed. Different fault conditions 

make it difficult to grade fuses to protect under fault and PROTEC Z failure.  
 

LIGHTNING PROTECTION  
 

• The PROTEC Z is not a lightning protection device; it is designed to shunt the breaker 

switching spikes.  

• Additional lightning protection may be required in high lightning incidence areas.  
 

MAINTENANCE 
 

A PROTEC Z is maintenance-free, requiring only periodic cleaning of bushings in 

contaminated areas. 
 

• Equipment should be inspected periodically for failure or leaks. This check can be 

made after de-energising and following “Safety Instruction, Shock Hazard” detailed 

elsewhere in this document.  

• The use of hoses in the vicinity of an ‘open’ PROTEC Z installation must be avoided.  

 • Testing can be carried out once a year.  
 

Inspection  

 • Inspect the PROTEC Z for dirty, broken or chipped bushings.  

 • Physical damage to the casing.  

 • Earth & the leads. The casing earth and leads should not be corroded.  

 • Inspect casing for any bulging. (Needs to be removed from service immediately).  

 • Inspect very carefully for oil leaks. (Needs to be removed from service 

immediately).  
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GUIDELINE FOR LIFE EXPECTANCY FOR PROTEC Z UNITS IN 

SERVICE  
 

With an ideal environment and a correctly installed PROTEC Z that is inspected at regular 

intervals, the internal capacitor is the most vulnerable component in the PROTEC Z.  
 

The switching spikes that the PROTEC Z clamps have the potential to accelerated the 

degradation of the PROTEC Z’s capacitor, when compared with a standard capacitor bank  
 

life expectancy of 30-40 years we have reduced the life span to 15 years when operated at 

a THD(V) of < 5% and 10 years when operated at a THD(V) of <10% to allow a safety margin 

when considering the environment and duty the PROTEC Z could be experiencing. The LV 

units have an expected lifespan of 10 years. 
 

TESTING  
 

Manufacturing Tests  
 

Each PROTEC Z surge suppressor is routine tested prior to dispatch. We can supply factory 

test results per unit if required  
 

Field Tests  
 

In general, PROTEC Z surge suppressors should not require re-testing prior to putting into 

service, and, in any case, if testing is a prerequisite before applying power, the PROTEC Z 

should be tested separately from the associated motor/generator/ 

transformer/switchgear.  
 

In order to field or factory test and check a PROTEC Z suppressor, the following can be 

done:  

 • Check for obvious physical damage (broken bushing, leaking impregnant, bulging tank, 

etc.)  

• Use a hand-held capacitance meter and measure the capacitance from each phase to 

earth and check that it is within 10% of nominal (0.1 or 0.2μF, as stamped on the 

PROTEC Z rating plate) 

• NTSA advises using units with a safety switch. 
 

DISPOSAL  
 

• CAUTION: Avoid liquid contact with the skin and eyes and exposure to fumes in an 

unventilated area.  

 • The impregnating liquid used in this PROTEC Z is Jarylec, a biodegradable material.  

• Incineration or other disposal should be in accordance with federal, state, and local 

regulations.  

• See our oil specification documentation (Fig 2) for further information. 
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To machine earth 

To machine earth 

Distance not greater than 25m 

from machine, min dia of cable 

25mm² Distance not greater than 

25m, min dia of cable 25mm² 

Transformer 

PREFERRED CONNECTIONS 
 

1. MM1 / MM3 As close to the machine as possible 

 

 

 

 

 

 

 

2. MM3 - Impedance matching 

 
 

 

 

 

 

 

 

 

 

3. MM1 / MM3 Before transformer 

 
 

 

 

 

 

 

 

4. PM3 – Panel mount 
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5. PM3 if cable is         15m, MM3 if cable is          15m 

 
 

 

 

 

 

 

 

 

 

  

TECHNICAL NOTE FOR ADAPTING A THREE PHASE PROTEC Z MM3 

HV UNIT TO A SINGLE PHASE MM1 VERSION 

Potential applications: 

Customers requiring full phase segregation like in the case of a generator application 

Customers requiring more cooling from the existing can size because of temporary higher 

harmonic loading in the plant or other excess heating phenomena 

In order perform this conversion, the following steps are required: 

1. Order 3 new identical MM3 units from NTSA; do not use this on Compact or PM3 

versions without consulting NTSA. 

2. Do all the handling and connections in accordance to the Installation Manual from 

NTSA 

3. Connect each HV phase to the bushing opposite the earth stud side from the MM3 

unit 

4. Connect the two free bushing tops to the relevant can’s earth-stud with at least 16 

mm squared isolated cable   

5. For cooling purposes allow as much space as possible between the units 

6. Connect the 3 earth-studs to the machine earth in accordance to 2 

7. When testing the capacitor as per 2 test the cans one by one with all connections 

severed and only to the relevant bushing and its matching earth-stud.  

8. Treat the thus formed assembly as a “life system” 

 

 

M 
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Safety switch technical data 

 

Fig 1 
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Oil specification 
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Fig 2 
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I.S Barriers / Isolators 

 

Fig 3 
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Fig 4 
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Fig 5 


