
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

- 2 - 

)ÎÄÅØ 

мΦ About DEMA         p.6 

1.1. General Information        p.7 
1.2. Product Range         p.9 
1.3. Contact Us         p.10 

 

нΦ Introduction         p.11 

2.1. General Specifications & Advantages      p.12 
2.2. Physical Introduction        p.14 
2.3. Protection and Reset Curves       p.22 

нΦоΦмΦ IEC Protection Curves       p.23 
нΦоΦнΦ IEC Thermal Overload Protection Curve     p.25 
нΦоΦоΦ ANSI / IEEE Protection Curves      p.26 
нΦоΦпΦ Custom Protection Curves       p.28 
нΦоΦрΦ DMT: Definite Minimum Time Characteristic     p.30 
нΦоΦсΦ RIDMT: Reset Inverse Definite Minimum Time Characteristics   p.31 

 

оΦ Packing & Labeling Information       p.32 

 

пΦ Operating Manual        p.34 

4.1. General Principles        p.35 
4.2. Mounting         p.36 

пΦнΦмΦ Panel Cut-out        p.36 
пΦнΦнΦ Mounting the Case        p.37 
пΦнΦоΦ Mounting the Inner Unit and the Cover     p.37 

4.3. Cabling          p.38 
пΦоΦмΦ Cabling Diagram        p.38 
пΦоΦнΦ Cabling Material        p.42 

4.4. Setting          p.43 
пΦпΦмΦ Example Setting and Calculation      p.44 
пΦпΦнΦ Dip-switch Settings        p.47 
пΦпΦоΦ Example Dip-switch Settings       p.49 
пΦпΦпΦ Warnings         p.49 

4.5. Commissioning         p.50 
4.6. Operating         p.51 

пΦсΦмΦ Normal Operation        p.51 
пΦсΦнΦ Fault Diagnosis and Maintenance      p.51 
пΦсΦоΦ Recommissioning        p.51 

4.7. Testing & Maintenance & Reparation      p.52 
 

рΦ Relay Menus Manual        p.53 

5.1. Introduction         p.54 
5.2. The Menu Tree         p.55 
5.3. Reset Menu         p.62 
5.4. Circuit Breaker Monitoring and Control Menu     p.64 
5.5. Settings Group Selection Menu       p.65 
5.6. Protection and Control Settings Menu      p.66 

рΦсΦмΦ I> Phase Overcurrent 1st Threshold Protection Menu    p.67 
рΦсΦнΦ I>> Phase Overcurrent 2nd Threshold Protection Menu    p.68 
рΦсΦоΦ I>>> Phase Overcurrent 3rd Threshold Protection Menu    p.69 
рΦсΦпΦ Ie> Earth Overcurrent 1st Threshold Protection Menu    p.70 
рΦсΦрΦ Ie>> Earth Overcurrent 2nd Threshold Protection Menu    p.71 
рΦсΦсΦ Ie>>> Earth Overcurrent 3rd Threshold Protection Menu    p.72 
рΦсΦтΦ I2> Negative Sequence Overcurrent 1st Threshold Protection Menu  p.73 



 

 - 3 -   

рΦсΦуΦ I2>> Negative Sequence Overcurrent 2nd Threshold Protection Menu  p.74 
рΦсΦфΦ %(I2/ I1)> Broken Conductor Protection Menu     p.75 
рΦсΦмлΦ I< Phase Undercurrent Protection Menu     p.76 
рΦсΦммΦ Iɸ> Thermal Overload Protection Menu     p.77 
рΦсΦмнΦ Auto-recloser Settings Menu       p.80 

5.7. Main Menu         p.83 
рΦтΦмΦ Measurement Menu       p.85 

рΦтΦмΦмΦ RMS Current and Frequency Measurements Menu   p.86 
рΦтΦмΦнΦ Max RMS Current Measurements Menu     p.87 
рΦтΦмΦоΦ Fundamental Harmonics Measurements Menu    p.88 
рΦтΦмΦпΦ Positive and Negative Sequence Current Measurements Menu  p.89 
рΦтΦмΦрΦ Thermal ɸ Measurements Menu     p.90 
рΦтΦмΦсΦ Input & Output Status Monitoring Menu     p.91 
рΦтΦмΦтΦ Circuit Breaker Measurements      p.92 
рΦтΦмΦуΦ Auto-recloser (ARCL) Measurements Menu    p.93 

рΦтΦнΦ Communication Settings Menu      p.94 
рΦтΦоΦ Event Records Menu       p.95 
рΦтΦпΦ System Settings Menu       p.96 
рΦтΦрΦ Current Transformer Settings Menu      p.99 
рΦтΦсΦ Automatic Control Settings Menu      p.101 

рΦтΦсΦмΦ Cold Load Pickup Settings Menu     p.102 
рΦтΦсΦнΦ Output Relay Settings Menu      p.104 
рΦтΦсΦоΦ Trip Settings Menu       p.105 
рΦтΦсΦпΦ Input Settings Menu       p.106 
рΦтΦсΦрΦ Blocking Logic Selectivity Settings Menu     p.107 
рΦтΦсΦсΦ Circuit Breaker Failure Recognition Settings Menu   p.110 
рΦтΦсΦтΦ Auxiliary Timer Settings Menu      p.112 
рΦтΦсΦуΦ Delaying Logic Selectivity Settings Menu     p.113 
рΦтΦсΦфΦ Auto-recloser (ARCL) Settings Menu     p.114 
рΦтΦсΦмлΦ CB Supervision Settings Menu      p.117 
рΦтΦсΦммΦ Programmable LEDs Settings Menu     p.120 
рΦтΦсΦмнΦ Latching Settings Menu      p.122 
рΦтΦсΦмоΦ Alarm Settings Menu       p.124 

рΦтΦтΦ Function Test Menu        p.125 
рΦтΦуΦ Fault Records Menu        p.126 

 

сΦ DigiConnect PC Program Manual       p.127 

6.1. Operating System & Hardware Requirements     p.128 
6.2. Program Setup         p.129 
6.3. Program Start-up        p.132 
6.4. Software Introduction and Guide       p.135 

сΦпΦмΦ Welcome Screen        p.136 
сΦпΦнΦ Measurements        p.137 

сΦпΦнΦмΦ Analog Values        p.137 
сΦпΦнΦмΦмΦ RMS Current       p.137 
сΦпΦнΦмΦнΦ Fundamental Harmonics      p.138 
сΦпΦнΦмΦоΦ P/N Sequences       p.139 
сΦпΦнΦмΦпΦ Max. RMS Current      p.140 

сΦпΦнΦнΦ Circuit Breaker Measurements      p.141 
сΦпΦнΦоΦ ARCL Measurements       p.142 
сΦпΦнΦпΦ Remote Control       p.143 

сΦпΦоΦ Alarms / Event Records Menu      p.144 
сΦпΦоΦмΦ Alarms        p.144 
сΦпΦоΦнΦ Event Records       p.145 
сΦпΦоΦоΦ Trip Records        p.146 

сΦпΦпΦ Settings Menu        p.147 
сΦпΦпΦмΦ Protection Settings       p.148 



 

- 4 - 

сΦпΦпΦмΦмΦ Phase Protection Settings      p.150 
сΦпΦпΦмΦнΦ Earth Protection Settings      p.151 
сΦпΦпΦмΦоΦ Broken Conductor Protection Settings    p.152 
сΦпΦпΦмΦпΦ Negative Sequence Protection Settings    p.153 
сΦпΦпΦмΦрΦ Thermal (Overload) Protection Settings    p.154 

сΦпΦпΦнΦ CT Settings        p.155 
сΦпΦпΦоΦ System Settings       p.156 
сΦпΦпΦпΦ Automatic Control Settings      p.157 
сΦпΦпΦпΦмΦ Input Settings       p.158 
сΦпΦпΦпΦнΦ (Auxiliary) Timer Settings      p.159 
сΦпΦпΦпΦоΦ Output Relay Settings      p.160 
сΦпΦпΦпΦпΦ Trip Settings       p.161 
сΦпΦпΦпΦрΦ Blocking (Logic) Selectivity Settings    p.162 
сΦпΦпΦпΦсΦ CB Failure Settings      p.163 
сΦпΦпΦпΦтΦ Delaying (Logic) Selectivity Settings    p.164 
сΦпΦпΦпΦуΦ Auto Recloser Settings      p.165 
сΦпΦпΦпΦфΦ Cold Load Pickup Settings      p.167 
сΦпΦпΦпΦмлΦ CB Supervision Settings     p.168 
сΦпΦпΦпΦммΦ (Programmable) LED Settings    p.169 
сΦпΦпΦпΦмнΦ Latch Settings      p.170 
сΦпΦпΦпΦмоΦ Alarm Settings      p.171 

сΦпΦпΦрΦ Communication Settings      p.172 
сΦпΦрΦ Buffer Menu        p.173 
сΦпΦсΦ Disturbance (Waveform) Records Menu     p.179 

 

тΦ Application Diagrams        p.188 

7.1. On the Use of Application Diagrams      p.189 

7.2. Sample Application        p.189 

7.3. Fundamental Cabling Diagram       p.192 

7.4. Application Diagram No.1        p.193 

7.5. Application Diagram No.2        p.194 

7.6. Application Diagram No.3        p.195 

7.7. Application Diagram No.4        p.196 

7.8. Application Diagram No.5        p.197 

7.9. Application Diagram No.6        p.198 

7.10. Application Diagram No.7        p.199 

7.11. Application Diagram No.8        p.200 

7.12. Application Diagram No.9        p.201 

7.13. Application Diagram No.10       p.202 

 

уΦ Technical Diagram        p.203 

8.1. USB Connection Cable        p.204 
8.2. Technical Drawings        p.205 
8.3. Technical Specifications        p.206 
8.4. Default Settings         p.213 
8.5. Type Tests         p.217 
8.6. Ordering Codes         p.218 

 

9. Glossary          p.219 

 
 

 
 



 

 - 5 -   

'ÅÎÅÒÁÌ )ÎÆÏÒÍÁÔÉÏÎ 

 
DEMA Role San. ve Tic. A. S. is a secondary protection relays 
and accessories manufacturer carrying out its activities in a 
plant with 2000 mч closed area in Maltepe, Istanbul, Turkey. 
 

The plant itself inspires creativity and innovation by its high-
tech infrastructure, laboratory-clean environment and the art 
collection it hosts. 
 

DEMA Role San. ve Tic. A. S. has manufactured over 100,000 
pieces of protection units since its foundation in 1977, and has 
great reputation among its clients. 
 

The innovations history of DEMA is as follows: 
 

¶ мфтт - wо!{нл9Υ ¢ƘŜ ŦƛǊǎǘ 5a¢ ŜƭŜŎǘǊƻƳŜŎƘŀƴƛŎŀƭ ƻǾŜǊŎǳǊǊŜƴǘ ǇǊƻǘŜŎǘƛƻƴ ǊŜƭŀȅ ƛƴ ǘƘŜ ŎƻǳƴǘǊȅΣ 

¶ мфур - wм¢!ммнΥ ¢ƘŜ ŦƛǊǎǘ ŘǊŀǿ ƻǳǘ ǘȅǇŜ ŜƭŜŎǘǊƻƳŜŎƘŀƴƛŎŀƭ ƻǾŜǊŎǳǊǊŜƴǘ ǇǊƻǘŜŎǘƛƻƴ ǊŜƭŀȅ ƛƴ ǘƘŜ ŎƻǳƴǘǊȅ 
with IDMT delay, 

¶ мффл - wм{!лмΥ ¢ƘŜ ŦƛǊǎǘ ŘǊŀǿ ƻǳǘ ǘȅǇŜ ŜƭŜŎǘǊƻƳŜŎƘŀƴƛŎŀƭ ŜŀǊǘƘ Ŧŀǳƭǘ ǇǊƻǘŜŎǘƛƻƴ ǊŜƭŀȅ ƛƴ ǘƘŜ ŎƻǳƴǘǊȅ ǿƛǘƘ 
DMT delay, 

¶ мффл - wм{¢лпΥ ¢ƘŜ ŦƛǊǎǘ ŘǊŀǿ ƻǳǘ ǘȅǇŜ ŜƭŜŎǘǊƻƳŜŎƘŀƴƛŎŀƭ ǘƘŜǊƳŀƭ ƻǾŜǊƭƻŀŘ ǇǊƻǘŜŎǘƛƻƴ ǊŜƭŀȅ ƛƴ ǘƘŜ ŎƻǳƴǘǊȅ 
with thermal image display, 

¶ мффт - a/w {ŜǊƛŜǎΥ ¢ƘŜ ŦƛǊǎǘ ŘǊŀǿ ƻǳǘ ǘȅǇŜ ŜƭŜŎǘǊƻƴƛŎ ƻǾŜǊŎǳǊǊŜƴǘ ǇǊƻǘŜŎǘƛƻƴ ǊŜƭŀȅ ǎŜǊƛŜǎ ƛƴ ǘƘŜ ŎƻǳƴǘǊȅ 
with DMT and IDMT delay, 

¶ мффт - a±w {ŜǊƛŜǎΥ ¢ƘŜ ŦƛǊǎǘ ŘǊŀǿ ƻǳǘ ǘȅǇŜ ŜƭŜŎǘǊƻƴƛŎ ƻǾŜǊκǳƴŘŜǊǾƻƭǘŀƎŜ ǇǊƻǘŜŎǘƛƻƴ ǊŜƭŀȅ ǎŜǊƛŜǎ ƛƴ ǘƘŜ 
country with DMT and IDMT delay, 

¶ нллл - LwмлнмΥ 5ƻǳōƭŜ-ŦƭŀǎƘƛƴƎ ŀƴƴǳƴŎƛŀǘƻǊ ǊŜƭŀȅ ǿƛǘƘ 
LEDs, 

¶ нллс - /ta {ŜǊƛŜǎΥ ¢ƘŜ ŦƛǊǎǘ ŘǊŀǿ ƻǳǘ ǘȅǇŜ 5{t-ōŀǎŜŘ 
digital overcurrent protection relay with digital communication 
and LCD display features. 

¶ нлмм - /ta оммΥ ¢ƘŜ ŦƛǊǎǘ ŘƛƎƛǘŀƭ ǊŜƭŀȅ ǿƛǘƘ ǎŜǇŀǊŀǘŜ 
control and main units. 
 
DEMA Role San. ve Tic. A. S. invests more than 10% of its total 
revenue into R&D projects, which clearly demonstrates DEMAΩs 
commitment into innovation. 
 
The R&D philosophy of DEMA focuses particularly on user-
friendliness, assurance of high-quality, reliability and 
international standards compliance of its products. 
 
A good example on the outcomes of DEMAΩs R&D philosophy is 
the innovative features of CPM 310 series digital overcurrent 
protection relays ς a product which introduced the most user-
friendly interface yet by employing the mobile phone 
navigation technology into protection relays era. 
 
Some other innovations are as follows: 

¶ The most secure secondary shorting mechanism on 
the world yet, which enables under-load replaceability of 
overcurrent protection units more safely than ever, 

¶ Withdrawable unit locking mechanism, 
Employment of high-frequency band measurement 
transformers in protection relays. 
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The molding workshop of DEMA is one of the most advanced 
facilities in its sector. The workshop 

¶ Works only for prototyping, 

¶ Or production molding construction for DEMA 
products. 
 
The molding workshop hosts 

¶ Wire erosion machines, 

¶ Through erosion machines, 

¶ Erosion drills, 

¶ ¢ŀǒƭŀƳŀΣ 

¶ And CNC systems worthing over 3,000,000 USD of 
investment into production precision. 
 
 

All of the metal, plastic, electro-mechanical and graphical 
components used in DEMAΩs products are designed, prototyped 
and manufactured in the same facility by DEMA engineers and 
technicians. 
 
 
 
 
 
 

 
рл҈ ƻŦ 59a!Ωǎ ǘƻǘŀƭ ǊŜǾŜƴǳŜ ŎƻƳŜǎ ŦǊƻƳ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ǎŀƭŜǎ 
with an increasing proportion. DEMA imported to over 10 
countries all over the world in 2009. 
 
 
 
 
 
 
 
 

 
The innovative and leading policy of DEMA has been recognized 
and awarded by many national titles in the past years. DEMA 
promises its clients better solution partnership and wider range 
of high quality products in the future, just as provided in the 
past. 
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0ÒÏÄÕÃÔ 2ÁÎÇÅ 

мΦ DSP-based Digital Protection Relays 
CPM 310 G  Three phase + earth overcurrent protection relay with draw-out system. 
CPM 311  Three phase + earth overcurrent protection relay with seperated units. 

 
нΦ Microprocessor-based Protection Relays 

MCR 010  м-ƳƻŘǳƭŜ ŜŀǊǘƘ ƻǾŜǊŎǳǊǊŜƴǘ ǇǊƻǘŜŎǘƛƻƴ ǊŜƭŀȅ ƛƴ ŘǊŀǿ-ƻǳǘ ŎŀǎŜΦ 
MCR 100  м-ƳƻŘǳƭŜ ǇƘŀǎŜ ƻǾŜǊŎǳǊǊŜƴǘ ǇǊƻǘŜŎǘƛƻƴ ǊŜƭŀȅ ƛƴ ŘǊŀǿ-ƻǳǘ ŎŀǎŜΦ 
MCR 210  о-ƳƻŘǳƭŜǎ н ǇƘŀǎŜ Ҍ ŜŀǊǘƘ ƻǾŜǊŎǳǊǊŜƴǘ ǇǊƻǘŜŎǘƛƻƴ ǊŜƭŀȅ ƛƴ ŘǊŀǿ-ƻǳǘ ŎŀǎŜΦ 
MCR 300  о-ƳƻŘǳƭŜǎ о ǇƘŀǎŜ ƻǾŜǊŎǳǊǊŜƴǘ ǇǊƻǘŜŎǘƛƻƴ ǊŜƭŀȅ ƛƴ ŘǊŀǿ-ƻǳǘ ŎŀǎŜΦ 
MCR 310  п-ƳƻŘǳƭŜǎ о ǇƘŀǎŜ Ҍ ŜŀǊǘƘ ƻǾŜǊŎǳǊǊŜƴǘ ǇǊƻǘŜŎǘƛƻƴ ǊŜƭŀȅ ƛƴ ŘǊŀǿ-ƻǳǘ ŎŀǎŜΦ 
 
MVR 100  м-ƳƻŘǳƭŜ ƻǾŜǊκǳƴŘŜǊǾƻƭǘŀƎŜ ǇǊƻǘŜŎǘƛƻƴ ǊŜƭŀȅ ƛƴ ŘǊŀǿ-ƻǳǘ ŎŀǎŜΦ 
MVR 200  н-ƳƻŘǳƭŜǎ ƻǾŜǊκǳƴŘŜǊǾƻƭǘŀƎŜ ǇǊƻǘŜŎǘƛƻƴ ǊŜƭŀȅ ƛƴ ŘǊŀǿ-ƻǳǘ ŎŀǎŜΦ 
MVR 300  о-ƳƻŘǳƭŜǎ ƻǾŜǊκǳƴŘŜǊǾƻƭǘŀƎŜ ǇǊƻǘŜŎǘƛƻƴ ǊŜƭŀȅ ƛƴ ŘǊŀǿ-ƻǳǘ ŎŀǎŜΦ 
MVR 400  п-ƳƻŘǳƭŜǎ ƻǾŜǊκǳƴŘŜǊǾƻƭǘŀƎŜ ǇǊƻǘŜŎǘƛƻƴ ǊŜƭŀȅ ƛƴ ŘǊŀǿ-ƻǳǘ ŎŀǎŜΦ 

 
оΦ Annunciating System Components 

IT1-6  с-ǿƛƴŘƻǿǎ ƻǇǘƛŎŀƭ ŀƴƴǳƴŎƛŀǘƻǊΦ 
K 101 - A2  Multitone acoustic horn / annunciator. 
KR30  Horn Relay. 
IR61K-A2  с-ǿƛƴŘƻǿǎ ƻǇǘƛŎŀƭ ŀƴƴǳƴŎƛŀǘƻǊ ǿƛǘƘ ǊŜƭŀȅ ŀƴŘ ƘƻǊƴ ƻǳǘǇǳǘǎ ƛƴ ŘǊŀǿ-ƻǳǘ ŎŀǎŜΦ 
IR101K-A2  мл-ǿƛƴŘƻǿǎ ƻǇǘƛŎŀƭ ŀƴƴǳƴŎƛŀǘƻǊ ǿƛǘƘ ǊŜƭŀȅ ŀƴŘ ƘƻǊƴ ƻǳǘǇǳǘǎ ƛƴ ŘǊŀǿ-ƻǳǘ ŎŀǎŜΦ 
IR1021 мл-ǿƛƴŘƻǿǎ ŘƻǳōƭŜ-ŦƭŀǎƘƛƴƎ ƻǇǘƛŎŀƭ ŀƴƴǳƴŎƛŀǘƻǊ ǿƛǘƘ ǊŜƭŀȅ ŀƴŘ ƘƻǊƴ ƻǳǘǇǳǘǎ ƛƴ 

draw-out case. 
 
пΦ Auxiliary Devices 

KAC   Capacitor-based auxiliary supply unit. 
GKR15  DC auxiliary supply supervision relay. 
RY600  Auxiliary relay 
ZR20  On-delay auxiliary time relay. 
ZR25  Off-delay auxiliary time relay. 
BR25  Flash relay 
WR25  Impulse relay. 
LTR-400  Lock-out relay. 

 
For detailed information on products; please see our WEB site at www.demarelay.com, or contact us using the 

information in the Contact Us section on the next page. Ž 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

http://www.demarelay.com/
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Address   DEMA Role San. ve Tic. A. S. 
Zumrutevler Mh. Ataturk Cd. Inanc Sk. 
No.: 4, 34852,  
Maltepe, Istanbul, Turkey. 

Phone  Ҍфл όнмсύ орн тт оп 
  Ҍфл όнмсύ орн тт ор 
Fax  Ҍфл όнмсύ ппн мт фр 
E-mail  dema@demarelay.com 
WEB  www.demarelay.com 

Ž 
 

 
 

 

 
 

 
 

 
 

 

 
 

DEMA Role San. ve Tic. A. S. Plant at Istanbul, Turkey. 
 

mailto:dema@demarelay.com
http://www.demarelay.com/
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'ÅÎÅÒÁÌ 3ÐÅÃÉÆÉÃÁÔÉÏÎÓ ÁÎÄ !ÄÖÁÎÔÁÇÅÓ 

DEMA proudly presents the users and modern networks a solid alternative for overcurrent protection 

with CPM 311; with the state -of-art electronic, physical and functional technology for use with (X/5) A 
or (X/1) A conventional type current transformers. As a DSP based digital multi -function protection & 

control relay with 3 phase & earth overcurrent protection, DEMA CPM 311 is tested to fulfill 
international standards requirements; and provides the users numerous assembly, commissioning and 

service advantages, thanks to its separated construction (as control unit and main unit) tha t 

eliminates the need to extend the secondary, auxiliary and control cabling to the panel door.  
 

DEMA CPM 311 Digital Overcurrent Protection Relays are designed to protect electrical facilities 
against phase and earth faults. These relays provide phase & earth overcurrent and thermal overload 

protection for overhead lines, underground cables, power transformers, generators and high -power 
motors; while providing selectivity with various methods. These features of DEMA CPM 311 provide 

highest degree of protection while ensuring maximum availability.  

 

DEMA CPM 311 Digital Overcurrent Protection Relays are type tested in internationally accredited 

laboratories to comply with IEC 60255, IEC 60529, IEC 60695 and IEC 60068 standards, and have 
been introduced into service under the guarantee of ISO9001:2008. 

 
The general specifications of CPM 311 are listed below to create a common sense for the product. Ž 
 

 

Function  ANSI Code  CPM 311  

Phase Overcurrent Protection ï Instantaneous  50 3 thresholds 

Phase Overcurrent Protection ï Delayed  51 3 thresholds 

Earth Overcurrent Protection ï Instantaneous  50N 3 thresholds 

Earth Overcurrent Protection ï Delayed  51N 3 thresholds 

Thermal Overload Protection  49 2 thresholds 

Phase Undercurrent Protection  37 1 thresholds 

Negative Sequence Overcurrent Protection  46 2 thresholds 

Output Latching  86 V 

Circuit Breaker Failure Detection  50BF V 

Auto ï Reclosing  79 4 shots 

Thermometer ï Buchholz Protection  26 / 63 V 

Broken Conductor Protection   V 

Cold Load Pickup   V 

Protection and Settings Groups   2 groups 

Circuit Breaker Trip Circuit Supervision  TCM V 

Circuit Breaker Monitoring and Control   V 

Blocking Logic Selectivity  68 V 

Delaying Logic Selectivity   V 

Circuit Breaker Remote Control  94 V 

5 inputs and 4 outputs  V 

Disturbance Waveform Recording   3 x 5 s 

Event & Fault Recording  SER 150 records 

USB & RS485 Communication Ports   V 

X/1 A & X/5 A CT Compatibility   V 

Frequency, Current and Thermal Imaging Measurements   V 

Positive & Negative Sequence Current Measurements   V 

Phase Rotation Monitoring   V 

Auto -reclosing Measurements   V 

Self -check   V 

Protection Functions Testing   V 
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Á Wide IEC, ANSI and custom delay curve support, enabling selectivity setup with all types of 

protection relays including electromechanical relays, 
Á DMT and IDMT delay curve support for all overcurrent protection functions,  

Á Remote control and monitoring of the circuit breaker via dedicated menu with mimic diagram,  
Á Annunciating functions and 5 opt ically coupled programmable inputs that eliminate the need to 

use external annunciators (e.g. to evaluate Buchholz, temperature and pressure signals), 

Á Buchholz & thermometer alarm & trip functions and pressure trip functions that can be appointed 
to programmable inputs & outputs & LEDs, 

Á 4 outputs: Trip (SPDT) and watchdog (SPDT) plus 2 programmable outputs (2 SPST), 
Á Full screen R ï S ï T and N ampermeter display, measurement functions that eliminate the need 

to use double core CTs, external ampermeter and frequency-meters, 

Á (X/1) A and (X/5) A current transformer compatibility in a single unit,  
Á Wide setting ranges; (0.1 -40) I n current setting range, (0.01 -150) s DMT delay setting range, 

(0.025-3.2) IDMT (TMS & RTMS) delay setting range, 
Á 2 independent settings groups, 

Á 3 independent thresholds for phase overcurrent protection, 
Á 3 independent thresholds for earth overcurrent protection, 

Á 2 independent thresholds for negative sequence overcurrent protection, 

Á 1 independent threshold for undercurrent protection, 
Á Thermal overload protection with thermal image according to IEC 60255 -8 ed.2.0, 

Á Auto-recloser with 4-shots, auto-reclosing programmability for each protection function,  
Á Cold-load pickup function with high reliability CB -triggering,  

Á Blocking logic selectivity feature, 

Á Delaying logic selectivity feature, 
Á Circuit breaker failure supervision and alarming, 

Á Circuit breaker supervision functions: opening and closing time supervision; charging spring 
supervision; numerator, ǴA and ǴAĮ supervision for each pole; trip cir cuit supervision, 

Á Main menu that displays the activated protection functions so as to provide quick overview by the 
user, 

Á 2 level password system to provide access security to settings menus and remote CB control 

menu, 
Á Quick alarm menu access and enhanced alarm explanations with manual and automatic alarm 

resetting option,  
Á 8 programmable alarm LEDs, 

Á Event and fault records up to 150 instances, 

Á 5 waveform records with 3 seconds duration each, 
Á Electro-magnetic compatibility tested to satisfy related IEC direc tives, 

Á Separated construction (as control unit and main unit) that eliminates the need to extend the 
secondary, auxiliary and control cabling to the panel door,  

Á Protection function testing feature for checking the fundamental cabling and settings without n eed 

to use external testing devices, 
Á Largest LCD graphics screen in its class (128 px x 64 px); easy-to-navigate user friendly menus 

similar to mobile phonesô, 
Á Auxiliary supply voltage compatibility with all voltages in the field;  

Uaux = (21 ï 250) VDC / ( 100 ï 250) VAC, 
Á IP52 front side and IP20 backside environmental protection,  

Á SCADA ready, 

Á USB and RS485 communication ports; MODBUS RTU, IEC 60870-5-103 and DEMCOM 
communication protocols support, 

Á Free-of-charge PC software and accessories, 
Á Matchless customer support, a variety of application schemas and technical documents. Ž 
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CPM 311: General Overview 

 

¶ CPM 311 Control Unit  

CPM 311 Control Unit is a man ï machine interface unit. The unit does not have any protection 
circuitry;  the primary role of the unit is rather providing the accessibility to the settings, 

measurements etc., which are run and stored on the main unit. The USB port needed for PC 
communication is also located on the rear side of the control unit  

 

CPM 311 Control Unit is intended to be flush ï mounted on the panel door. The innovative design 
of the product reduced the quantity of cables that have to be carried to the cover to only two 

cables. One of them is the RJ45 terminated communication cable which enables the data 
exchange between the main and control units, and the other one is the protective earth conductor 

of the control unit. No other cabling is required on the panel door.  

 
CPM 311 Control Unit can be replaced during operation, if needed. During the replacement, the 

main unit functions normally, without having to interrupt the facility protection. Once the 
replacement is completed, restarting the relay will provide the main unit to identify the new 

control unit and start to function normally.  

 

¶ CPM 311 Main  Unit  
CPM 311 Main Unit has the main circuitry that runs the measurement, protection, control and 

recording processes. The secondary circuit terminals as well as the auxiliary supply, output, input 
and RS 485 terminals are located on the bottom side of the  main unit. All of the terminals 

excluding the secondary circuit terminals are of plug ï receptacle type, which provides easy 
cabling and unit replacement.  u
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CPM 311 Control Unit: Front View 

 

¶ Status LEDs  
4 status LEDs are located on the front side of the CPM 311 Control Unit. 

o Trip:  This LED reports the trip relay activity. The LED runs continuously if the trip relay is 
closed at that time, and flashes if the trip occurred but the trip relay is then released.  

o Alarm:  This LED reports the alarming events. The LED flashes if there are new alarms on 

the alarm menu that has not been viewed by any user, and starts to run continuously if 
the alarms are viewed but not reset.  

o Power:  This LED reports the auxiliary supply status. If the auxiliary power supp ly is 
healthy, the LED runs continuous green. 

o Warning:  This LED reports the internal circuitry errors by running continuous red if any 

internal errors are detected.  
 

¶ Phase Protection LEDs  

4 phase protection LEDs are located on the front side of the CPM 311 Control Unit. 
o Trip Ū: If the thermal overload protection (I Ūü) is activated, this LED will run continuously 

red in case of thermal overload tripping.  
o Iü: If the phase overcurrent protection (I ü) is activated, this LED will run continuously red 

in case of phase overcurrent tripping.  

o Iüü: If the phase short -circuit protection (Iüü) is activated, this LED will run continuously 
red in case of phase short-circuit tripping.  

 

¶ Earth Protection LEDs  
4 earth protection LEDs are located on the front side of the CPM 311 Control Unit. 

o I eü: If the earth overcurrent protection (I eü) is activated, this LED will run continuously red 

in case of earth overcurrent tripping.  
o I eüü: If the earth short -circuit protection (I eüü) is activated, this LED will run continuously 

red in case of earth short -circuit tripping.  
 

¶ (124 x 64) px Graphics Screen  

128 px x 64 px backlit graphics display provides a large viewing area that ensures easy operation 
and readability. 

 

¶ Multi - functional Buttons  

Similar to cell phone technology, multifunctional buttons provide easy command and navigation 
between the menus. The reset button in this group provides access to the programmable LEDs 

and alarms menu, lets the user to reset alarm if any available and unlatch any outputs, if 
applicable. 

 

¶ Unit Label  

The inerasable label indicates the ordering code, serial number and other information to comply 
with IEC standards.  u
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CPM 311 Control Unit: Rear View 

 

¶ Mounting Flanges  

By plugging the mounting pieces (which comes with the unit) on the mounting flanges, the 
control unit is fixed on the panel door.  

 

¶ RJ45 Terminal  

One end of the RJ45 terminated communication cable provided along with the product is plugged 
into that terminal. The cable enables the data exchange between the main and control units.  

 

¶ Ground Terminal  
The protective earthing connection of the control unit is achieved via this terminal. Appropriate 

cable lugs are provided within the product box.  
 

¶ USB Port  

USB communication port is the connection point for PC communications via DigiConnect software. 
Connection cable is supplied within the product box.  u

 

 

 
 

 
 

 



 

 - 15 -   

 

 
CPM 311 Main Unit: General Overview 

 

¶ Main Unit Cover Screw  
The main unit cover is fixed on the base plate via this screw. In case of need (e.g. for setting the 

dip-switches or replacing the fuse), the internal circuits can be reached by removing the cover 
screw. 

 

¶ Secondary Cabling Terminals  

The CT secondary cables and the returning neutral cable are to be connected to these terminals. 
The terminals feature exceptional thermal and dynamic withstand capabilities and robust contact 

performance to ensure maximum operating reliability.  
 

¶ Auxiliary Supply Terminals  

The auxiliary supply conductors and the operating ground conductor are to be connected on these 

terminals. The terminals are of plug ï receptacle type. 
 

¶ Output Terminals  

The trip, watchdog and 2 programmable output conductors are to be connected on these 
terminals. The terminals are of plug ï receptacle type. 

 

¶ Input Terminals  
The common supply and signal conductors for the 5 programmable inputs are to be connected on 

these terminals. The terminals are of plug ï receptacle type. 

 

¶ RS485 Port  
The data cables, termination load bridge and the  reference cabling are to be done on these 
terminals. The terminals are of plug ï receptacle type.  u
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CPM 311 Main Unit: Right Side View 

 

¶ Ground Terminal  

The protective earthing connection of the control unit is achieved via this terminal. Approp riate 
cable lugs are provided within the product box.  

The case of the CPM 311 main unit is made of inoxidant metal material. This construction 

functions as a Faraday cage around the main circuits, filtering any electromagnetic and electrical 
disturbances that may otherwise impact the healthy operation of the relay. Just like any other 

electrical appliance, solid grounding of the main unit is essential to provide maximum protection 
for the operators and the relay.  

 

¶ RJ45 Terminal  
One end of the RJ45 terminated communication cable provided along with the product is plugged 
into that terminal. The cable enables the data exchange between the main and control units.   u
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CPM 311 Main Unit: Internal Overview 

 

¶ Dip -switch Group  

CPM 313 Digital Overcurrent Protection Relays can operate with X/1 A or X/5 A current 
transformers. The dip-switches shown on the image above enables the setting of the relay to 

work with X/1 A or X/5 A current transformers. The dip -switches are used also for earth fault 

protection setting range.  
 

¶ Current Transformers  

These high-technology CTs transform secondary current into useful signals to provide the 
measurement and protection circuits with the information they need. Current transformers are 

integrated into the intern al unit ï this guarantees fast maintenance and replacement operations 
without having to carry out calibration procedures.  

 

¶ Fuse Holder  

The T1A fuse protecting the main unit circuits is mounted on this fuse holder. The fuse ensures 
the protection of the cir cuits in case of any auxiliary supply faults and provides maximum service 

continuity. The placement of the fuse holder enables quick access and fast replacement of the 
fuse. 

 

¶ Real - time Clock Battery  

Real-time clock is run by the auxiliary supply power while the relay is in service; in case of 
auxiliary supply shortage or internal unit drive out, real -time clock battery takes the duty over. 

Life expectancy of the lithium-ion battery is 10 years under normal conditions. Ž 
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X/1 A & X/5 A CT Compatibility 
CPM series relays are suitable for 
use with conventional X/1 A and 
X/5 A current transformers. By 
making appropriate settings on 
the dip-switch group on the 
internal unit, the secondary 
nominal current can be changed 
as In = 1 A or I n = 5 A within 
seconds. 
 

Phase & Earth Fault 
Instantaneous Protection 
(ANSI 50 / 50N) 
There are 3 thresholds for 
instantaneous phase & earth 
fault protectio n. The setting 
zones are given below. 
 
For phase protection: 
Iü = (0.1 - 25) I n 
Iüü = (0.5 - 40) I n 
Iüüü = (0.5 - 40) I n 
 
There are two setting zones for 
earth fault protection. These are 
available via appropriate dip-
switch settings on the internal 
unit, and have the following 
setting zones: 
 
For T1 earth fault protection:  
Ieü = (0.1 - 25) I en 
Ieüü = (0.5 - 40) I en 
Ieüüü = (0.5 - 40) I en 
 
For T2 earth fault protection:  
Ieü = (0.02 - 5) I en 
Ieüü = (0.02 - 5) I en 
Ieüüü = (0.02 - 5) I en 
 

Phase & Earth Fault Delayed 
Protection (ANSI 51 / 51N) 
DEMA CPM 311 provides a large 
variety of protection curves for 
delayed phase & earth fault 
protection. These curves consist 
of standard IEC/ANSI curves, 

definite time delay (DMT) as well 
as custom curves that are 
compatible with 
electromechanical relays. To 
help the users apply flexible and 
precise settings, these curves 
feature a large setting zone with 
relatively small steps. The 
resetting delay setting zones are 
likewise flexible and precise. 
 
 
 

Thermal Overload Protection 
(ANSI 49) 
Best protection for power 
transformers, overhead lines and 
underground cables at loads 
around (100 ï 150) % is 
provided by thermal overload 
protection schemes. Unlike the 
overcurrent curves, the thermal 
overload protection curve 
delivers relatively longer delays 
to provide maximum power 
availability, while preventing 
excessive thermal stresses on 
the protected equipment by 
utilizing thermal imaging 
technology. By applying 
appropriate combination of 
thermal overload and phase 
overcurrent functions, it is 
possible to achieve the optimal 
protection, selectivity and power 
availability solutions. In addition 
to the automatic protection 
function, the thermal stress on 
the equipment is monitored in 
real time for checking on 
demand. It should b e noted that 
the thermal overload protection 
function fulfills the requirements 

of the IEC 60255-8 standard. 
 

Phase Undercurrent Protection 
(ANSI 37) 
This function is used in 
applications where undercurrent 
monitoring is required (e.g. 
tripping of a contac tor 
controlling a water pump when 
the water source is exhausted). 
The function requires a 52a 
(normally open contact) signal 
for reliable operation. Setting 
zone is Iû = (0.02 - 1.0) In. 
 

Negative Sequence Overcurrent 
Protection (ANSI 46): 
Unbalanced phase current 

conditions without earth faults 
on the primary circuit of a 
distribution line or unbalanced 
current conditions with or 
without earth faults on the 
secondary circuit of a power 
transformer can be detected and 
intervened by this function. The 
delaying options are the same 
with phase overcurrent 
protection function.  
 
 
 

Output Latching (ANSI 86) 
CPM 311 allows users to latch 
the trip output relay and the 2 
programmable output relays on 
demand. The latching settings 
menu on the relay allows 
independent latching control for 
the mentioned 2 outputs. 
Unlatching of the outputs is 
available via the reset button or 
an external signal to an 
appropriately programmed input.  
 

Circuit Breaker Failure Detection 
(ANSI 50BF) 
This function checks to see if 
any poles of a circuit breaker 
fails to interrupt the primary 
circuit current when tripped. If 
such case is detected, the alarm 
menu notices the user about the 
fault and the logic signal to an 
upstream relay is removed, if 
applicable. The process starts 
with the opening of the CB; if 
the current measurements from 
one or more poles of the CB do 
not fall below the defined level 
of detection, then the fault is 
diagnosed. After a defined delay, 
the alarm is given and an output 
reacts, if programmed so. In 
applications where blocking or 
delaying logic selectivity 
schemes are utilized, the logic 
signal to the upstream relay is 
removed by means of this 
programmed output.  
 

Auto-reclosing (ANSI 79) 
The auto-reclosing function that 
CPM series relays feature allows 
the users to auto-reclose the CB 
up to 4 shots. The auto -reclosing 
behavior of CPM 311 can be 
customized for all phase and 
earth protection functions and 
auxiliary timers, independently of 

each other. The inhibit time, the 
dead time and the delays 
between the auto-reclosing shots 
can be independently set. The 
advanced auto-reclosing 
algorithm of CPM 311 ensures 
the safety of the system by 
blocking the auto-reclosing 
function in certain cases, such as 
the manual operation of the CB, 
detection of a fault current 
within the inhibit time, and 

detection a CB failure.  u
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Broken Conductor Detection 
The current faults in a 
distribution system are easily 
detected and cleared by 
protection relays. However, 
faults without overcurrent such 
as: 
¶ breaking of an overhead  
line jumper,  
¶ single phase fuse blow, 
¶ closing failure of one of the  
poles of a CB, 
¶ conducting problems of a  
primary power equipment,  
¶ or open circuit on one of  
the current t ransformer 
secondary circuits introduce 
dangerous and intolerable 
conditions where different 
methods of protection should be 
utilized. The broken conductor 
detection function on CPM 311 
calculates the ratio between the 
negative sequence current and 
positive sequence current to 
sense and intervene these kinds 
of problems reliably, even at 
relatively low current signal 
levels from the healthy phases. 
The function behavior can be 
modified by setting the critical 
ratio threshold and the delay.  
 

Cold Load Pickup 
The cold load pickup function 

provides the chance to shift the 
threshold values of the phase & 
earth & negative sequence 
overcurrent protection functions 
temporarily when the circuit 
breaker closes to drive cold loads 
such as high power motors, 
capacitor banks and power 
transformers. The shifting ratio 
can be set within the zone (20 -
500) % by 1 % steps, while the 
duration of this temporary state 
can be determined between 0.1 
s and 3,600 s by 0.1 s steps. The 
function resolves the pickup 
problems by shifting any 
independent thresholds desired 
and leaving others unchanged, 
while blocking none. The cold 
load pickup function is triggered 
by means of activation of a 
programmed input over one of 
the auxiliary contacts of the CB / 
contactor, or by a signal from an  
external device; thus, the risks 
of triggering by primary events 
which some other algorithms 
suffer are removed. 
 
 

Settings Groups 
In open ring distribution 
systems, the setting values of a 
protection relay are closely 
related to the power flow 
direction at the point the relay is 
operated. Meanwhile, the time to 
change these settings when the 
power flow direction is to be 
altered under a force major is 
scarce. Taking these into 
account, the CPM 311 relay 
features 2 settings groups that 
can handle 2 completely 
independent sets of values of 
protection and automatic control 
functions that would save 
valuable time for the user while 
switching to the suitable settings 
in a new condition. Altering 
between the settings groups can 
be done manually on the control 
panel, via remote control over 
communication systems or by 
means of triggering of a 
programmed input.  
 

Circuit Breaker Trip Circuit 
Supervision (ANSI TCM) 
The trip circuit of a circuit 
breaker comprises the trip coil, 
the trip output of a relay and the 
cabling between them. An open 
circuit on one of these 
components would prevent the 
correct operation of the CB when 
needed. CPM series relays are 
capable of supervising the 
condition of the trip circuit 
continuously by one of the 
programmable inputs. In th e 
case an open circuit is detected, 
the user is noticed about the 
situation by the alarm signal on 
the control panel, and if desired, 
remotely by means of a 
programmed output.  
  

Circuit Breaker Supervision and 
Control 
CPM series relays have built-in 
CB supervision and control 

functions that manage the 
essential values and statistics to 
keep track of the CB condition. 
¶ The last opening and closing 

times of the CB, 
¶ The total opening number of 

the CB, 
¶ And the ǴA and ǴAĮ values 

(pole condition)  
are continuously supervised by 
the function to notice the user in 
abnormal or critical conditions by 
means of local and / or remote 
alarming. 

Blocking Logic Selectivity 
(ANSI 68) 
CPM 311 supports the blocking 
logic selectivity scheme. This 
scheme is to be applied on 
networks where power flow is 
unidirectional. 
When this scheme is applied, 
each of the relays on a series 
primary line blocks the next 
upstream relay by means of 
sending a blocking signal to their 
programmed input, blocking and 
preventing the latter to react. 
This circuit design leads to the 
blocking of all relays but the one 
closest to the fault point, 
enabling total selectivity without 
applying time stepping settings. 
Time delayed phase & earth & 
negative sequence overcurrent 
protection functions and the 
broken conductor detection 
function can be blocked this 
way. 
 

Delaying Logic Selectivity 
CPM 311 supports the delaying 
logic selectivity scheme. This 
scheme is to be applied on 
networks where power flow is 
unidirectional. 
When this scheme is applied, 
each of the relays on a series 
primary line shifts the trip delays 
of the next upstream relay by 
means of sending a delaying 
signal to their programmed 
input, delaying the latter to 
react. This circuit design leads to 
the delaying of all relays but the 
one closest to the fault point, 
enabling total selectivity without 
applying time stepping settings. 
The tripping delays of the 2 nd 
and 3rd thresholds of the phase 
& earth overcurrent protection 
functions can be prolonged this 
way. 
 

Circuit Breaker Remote Control 
(ANSI 94) 

CPM series relays can remotely 
control circuit breakers by means 
of their trip relays and 
programmable outputs. The CB 
control can be done from the 
control panel of the relay and 
over the DigiConnect PC 

software.  u
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Inputs and Outputs  
(Including ANSI 26 & 63) 
CPM 311 is equipped with 5 
optically isolated & 
programmable inputs and 4 
output relays to fulfill demanding 
requirements of modern 
applications. The inputs accept 
any signals within the range (24 
- 250 VDC) and (100 - 250 VAC). 
The outputs feature 2 SPDT and 
2 SPST relays, each operating 
below 10 ms delays and rated 8 
A / 250 VAC. Two of the outputs 
are predefined as trip and 
watchdog relays, and the rest 
are programmable. 
 

Disturbance Waveform 
Recording 
CPM series relays can digitally 
save the disturbance waveforms 
they measure, and the saved 
files can be downloaded and 
viewed over the DigiConnect 
software. CPM 311 can hold up 
to 5 instances of disturbance 
recordings, each totaling 3 
seconds of sampling with 0.4 s 
predisturbance recording. 
Being able to observe the 
disturbance waveforms allows 
users to analyze faults, confirm 
the convenience of the 
parameter settings, and 
understand the network behavior 
better.  
 

Event and Fault Recording 
(ANSI SER) 
CPM series relays store up to 
150 events and fault records. 
The event and fault records are 
time-stamped with the 
information from a real -time 
clock which is supplied by a 
built-in extra long-life lithium -ion 
battery. The records comprise 
the precise timing, type and 
details of the events / faults. T he 
records can be viewed on the 
device screen as well as on a PC 

utilizing the DigiConnect 
software. 
 
 
 

Communications Features 
CPM series relays make use of 
two serial communication ports.  
¶ One of the ports is the hi - 
speed USB port located on the 
front panel of the device. The 
USB port is suitable for 
establishing a direct 
communication link between the 
device and a PC over a standard 
USB cable, which is already 
supplied within the product box. 
Note that communication over 
USB port does not require the 
utilization of an adaptor, thus is 
the recommended and easier 
method of using DigiConnect. 
¶ The other port is a RS485  
serial communications port, 
which is accessible from the 
terminals at the rear side of the 
device. 
CPM series relays are compatible 
with MODBUS RTU and IEC 
60870-5-103 communication 
protocols at rates between 1,200 
bauds and 38,400 bauds. 
 

Measurement Functions 
CPM series relays feature the 
following measurement 
functions: 
¶ Frequency measurements:  
The primary circuit power 
frequency once the secondary 
current exceeds 0.1 In. 
¶ Current measurements: The  
momentary & maximum RMS 
current values and fundamental 
harmonic value of the phases 
and the earth circuits.  
¶ Positive / negative  
sequence measurements: 
The absolute values of positive 
and negative sequence current, 
and the ratio of these in 
percentage. 
¶ Thermal Ū measurements:  
Thermal stress in percentage. 
¶ Input & Output  
measurements: The states of 
programmable inputs and 
outputs as well as the trip and 
the watchdog relays. 
¶ CB measurements: The last  

opening and closing times, total 
opening number, and ǴA & ǴAĮ 
(pole condition) for each of the 
circuit breaker poles. 
¶ Auto-reclosing  
measurements: All statistics and 
measurements of the auto-
reclosing activity, including 
number of successful auto-
reclosing cycles, and auto-
reclosing blockings. 
¶ LED states: The momentary  
states of all 8 programmable 
LEDs. 
 

Self-check & Watchdog 
CPM series relays utilize a circuit 
to watch over the condition of 

the internal circuits and the 
power supply continuity to the  
device. At an instance of internal 
failure or power supply shortage, 
the watchdog relay reacts to 
close the normally closed 
contact, which is fixed at the 
open state in healthy operation 
conditions. 
The positive operation 
characteristic of the watchdog 
relay therefor allows the users to 
monitor the healthiness of the 
protection system remotely, 
using appropriate circuitry 
evaluating the information from 
the N/O and N/C contacts of the 

watchdog relay. 
 

Function Test 
CPM series relays feature a built-
in functional test. The test is 
launched manually from the 
control panel. Once the test is 
initiated, the digital signal 
processor within the relay 
produces virtual overcurrent 
signals to run the protection 
functions activated by the user, 
leading to tripping of the circuit 
breaker and termination of the 
test. This test allows the users to 
check the basic condition and 
behavior of the protection 

system elements (such as the 
trip circuit cabling, the circuit 
breaker and the auxiliary supply 
system) without having to use 
an external testing device. Ž
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DEMA CPM 311 Overcurrent Protection Relays can employ and run IEC and IEEE / ANSI protection 

and reset curves, as well as a wide range of special curves that are mostly used when CPM 311 units 
are used in the same selectivity scheme with older models of protection relays such as 

electromechanical relays. The wide setting ranges make CPM 311 compatible with most of the 
protection and selectivity schemes currently in use worldwide. 

 

CPM 311 protection and reset curves, and formulas, parameters and setting ranges belonging to these 
are given in the below table. The Thermal Overload Protection Function is studied in detail in its 

dedicated section - for this, parameters and other information for thermal overcurrent protection is 
not given in the table. Ž 
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Universal Formula for Protection Curves 
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Universal Formula for Reset Curves 
 

 

 
 

Table of CPM 311 Protection and Reset Curves Parameters 
 

 

 
 

 
 

 

 
 

Definition Abbreviation A
Ŭ (Trip 

Factor)
B Treshhold

Ŭ (Reset 

Factor)
C Reset Type

Short Time Inverse IEC STI 0.05s 0.04 0 TMS 0.025-3.2 - - - DMT 0.04-100s DMT IEC

Standard Inverse IEC SI 0.14s 0.02 0 TMS 0.025-3.2 - - - DMT 0.04-100s DMT IEC

Very Inverse IEC VI 13.5s 1 0 TMS 0.025-3.2 - - - DMT 0.04-100s DMT IEC

Extremely Inverse IEC EI 80s 2 0 TMS 0.025-3.2 - - - DMT 0.04-100s DMT IEC

Long Time Inverse IEC LTI 120s 1 0 TMS 0.025-3.2 - - - DMT 0.04-100s DMT IEC

Semiconductor Protection SA Semic 35,500s 6 0 TMS 0.025-3.2 - - - DMT 0.04-100s DMT
Special Curve 

SA

Definite Inverse (DI) SB DI 2.96875s 2.3 1.96875s TMS 0.025-3.2 - - - DMT 0.04-100s DMT
Special Curve 

SB

- - - DMT 0.04-100s DMT

6.9s 2 0 RTMS 0.025-3.2 IDMT

- - - DMT 0.04-100s DMT

39.6s 2 0 RTMS 0.025-3.2 IDMT

- - - DMT 0.04-100s DMT

2.2s 2 0 RTMS 0.025-3.2 IDMT

- - - DMT 0.04-100s DMT

4.85s 2 0 RTMS 0.025-3.2 IDMT

- - - DMT 0.04-100s DMT

21.6s 2 0 RTMS 0.025-3.2 IDMT

- - - DMT 0.04-100s DMT

29.1s 2 0 RTMS 0.025-3.2 IDMT

Definite Minimum Time DMT - - - DMT 0.01-150s - - - DMT 0.04-100s DMT -

Thermal Overload IEC

Applied 

Standard

Overcurrent Curve ParametersCurve Type

Standard Inverse (CO-C3H)

Moderately Inverse

21s

1.81s

0.0515s

Special Curve 

SC

Very Inverse

Extremely Inverse

Reset Curve Parameters

Setting Zone

2 0.72s TMS

Short Time Inverse (CO2)

Long Time Inverse (SD CO8)

TMS0.008s0.020.0092sSC CO2

IEEE VI

IEEE EI

19.61s

28.2s

SD CO8

IEEE / ANSI

2 0.491s TMS

2 0.1217s TMS

Special Curve 

SD

Special Curve 

SE

IEEE / ANSI

IEEE / ANSI

Parameters are studied in the IEC Protection Curves Section

Setting Interval

0.025-3.2

0.025-3.2

0.025-3.2

0.025-3.2

0.025-3.2

0.025-3.2

1.05 0.68s TMS

0.02 0.114s TMS

SE CO-C3H

IEEE MI
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)%# )ÎÖÅÒÓÅ 4ÉÍÅ 0ÒÏÔÅÃÔÉÏÎ #ÕÒÖÅÓ 

The ñIEC (International Electrotechnical Commission) 60255-3, Electrical relays - Part 3: Single input 
energizing quantity measuring relays with dependent or independent timeò standard defines the 
following protection curves.  

 
1. IEC Short Time Inverse: IEC STI. 

2. IEC Standard Inverse: IEC SI. 

3. IEC Very Inverse: IEC VI. 
4. IEC Extremely Inverse: IEC EI. 

5. IEC Long Time Inverse: IEC LTI. 
 

◄
═

╘
╘╢

♪ ║ ╣╜╢ 

 

Universal trip time delay formula is given above, while IEC constants for various curves are given on 
the below table.  

t Trip delay (s).  

A A constant for the characteristic (s). 
I  Momentary current (A).  

Is Set current threshold (A).  
Ŭ A constant for the characteristic ( -). 

B A constant for the characteristic (s).  
TMS Time Multiplier Setting ( -).  u

 

 

Curve Type  Trip Delay Formula  Reset Delay Setting Zone  

IEC STI  
Short Time Inverse  

◄

ụ
Ụ
Ụ
ợ Ȣ  ▼

╘
╘╢

Ȣ

Ứ
ủ
ủ
Ủ

╣╜╢ȟ ◄╡▄▼▄◄╓╜╣ Ȣ  ▼ 

IEC SI  
Standard Inverse  

◄

ụ
Ụ
Ụ
ợ Ȣ  ▼

╘
╘╢

Ȣ

Ứ
ủ
ủ
Ủ

╣╜╢ ◄╡▄▼▄◄╓╜╣ Ȣ  ▼ 

IEC VI  

Very Inverse  
◄

Ȣ ▼

╘
╘╢

╣╜╢ ◄╡▄▼▄◄╓╜╣ Ȣ  ▼ 

IEC EI  

Extremely Inverse  
◄

ụ
Ụ
Ụ
ợ  ▼

╘
╘╢ Ứ

ủ
ủ
Ủ

╣╜╢ ◄╡▄▼▄◄╓╜╣ Ȣ  ▼ 

IEC LTI  

Long Time Inverse  
◄

 ▼

╘
╘╢

╣╜╢ ◄╡▄▼▄◄╓╜╣ Ȣ  ▼ 

 

 
 

 



 

 - 23 -   

 

 
 

The image below shows the trip delay curves for all IEC characteristics with TMS = 1. TMS can be set 
within the range of (0.025 - 3.2) for any protection function.  
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)%# 4ÈÅÒÍÁÌ /ÖÅÒÌÏÁÄ 0ÒÏÔÅÃÔÉÏÎ #ÕÒÖÅÓ 

IEC Thermal Overload Protection formula and sample curves according to this formula are given 

below. Formula characteristic is determined by the Te, k, Iȅ, %ȅp and %ȅtrip parameters. When setting 
ranges for these parameters are considered, it is calculated that CPM 311 relay can run 1,540,000 

unique IEC Thermal Overload Protection curves; for its impossible to demonstrate all of the curves on 
a chart, sample curves are given on the below chart to express an overview of the characteristic. Ž 
 

ὸ  Ὕ ÌÏÇÅ
ụ
Ụ
Ụ
ợ

Ὅ
Ὧ Ὅ

Ϸɡ

Ὅ
Ὧ Ὅ

Ϸɡ
Ứ
ủ
ủ
Ủ

 

 

t Trip time delay (minute).  
Te Thermal Constant (minute); setting range: (1 -200) min, in 1 min steps.  

k Trip Threshold Translation Constant ( -); setting range: (1.00 -1.50), in 0.01 steps.  
I  RMS value of load current (A). 

Iȅ Set current (A); setting range: (0.10 -3.20) I n, in 0.01 I n steps. 

%ȅp Overload Pre-heating (%); setting range: (50 -200) %, in 1% steps.  
%ȅtrip Overload Trip Threshold (%); setting range: (50 -200) %, in 1% steps. Ž 
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!.3) Ⱦ )%%% )ÎÖÅÒÓÅ 4ÉÍÅ 0ÒÏÔÅÃÔÉÏÎ #ÕÒÖÅÓ 

ñIEEE (The Institute of Electrical and Electronics Engineers, Inc.) C37.112-2006: IEEE Standard 
Inverse-Time Characteristic Equations for Overcurrent Relays - Descriptionò standard describes the 
protection curves named as below. 

 
1. IEEE MI: IEEE Moderately Inverse Curve. 

2. IEEE VI: IEEE Very Inverse Curve. 

3. IEEE EI: IEEE Extremely Inverse Curve. 
 

◄
═

╘
╘╢

♪ ║ ╣╜╢ 

 

Universal trip time delay formula is given above, while ANSI / IEEE constants for various curves are 
given on the below table.  

 
t Trip delay (s).  

A A constant for the characteristic (s).  

I  Momentary current (A).  
Is Set current threshold (A).  

Ŭ A constant for the characteristic ( -). 
B A constant for the characteristic (s). 
TMS Time Multiplier Setting ( -).  u

  
 

Curve Type  Trip Delay Formula  Reset Delay Setting Zone  

ANSI / IEEE MI  

Moderately Inverse  
◄

ụ
Ụ
Ụ
ợ Ȣ  ▼

╘
╘╢

Ȣ
Ȣ  ▼

Ứ
ủ
ủ
Ủ

╣╜╢ 
╓╜╣ Ȣ  ▼ 

or 
╡╣╜╢ Ȣ Ȣ  

ANSI / IEEE VI  

Very Inverse  
◄

ụ
Ụ
Ụ
ợ Ȣ  ▼

╘
╘╢

Ȣ  ▼

Ứ
ủ
ủ
Ủ

╣╜╢ 
╓╜╣ Ȣ  ▼ 

or 
╡╣╜╢ Ȣ Ȣ  

ANSI / IEEE EI  
Extremely Inverse  

◄

ụ
Ụ
Ụ
ợ Ȣ ▼

╘
╘╢

Ȣ  ▼

Ứ
ủ
ủ
Ủ

╣╜╢ 
╓╜╣ Ȣ  ▼ 

or 
╡╣╜╢ Ȣ Ȣ  
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The image below shows the trip delay curves for all ANSI / IEEE characteristics with TMS = 1.00. TMS 
can be set in the range (0.025 - 3.2) for any protection function. Ž 
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#ÕÓÔÏÍ 0ÒÏÔÅÃÔÉÏÎ #ÕÒÖÅÓ 

CPM 311 Special Curves include inverse protection curves for electromechanical relays, constant time 

characteristic and reset curves. These curves are listed below. 
 

1. SA Semic: Semiconductor Protection Curve. 
2. SB DI: Definite Inverse Curve. 

3. SC CO2: Short time Inverse Curve. 

4. SD CO8: Long Time Inverse Curve. 
5. SE CO-C3H: Standard Inverse Curve. 

 

◄
═

╘
╘╢

♪ ║ ╣╜╢ 

 
Universal trip time delay formula is given above, while special curve parameters are given on the 

below table. 
 

t Trip delay (s).  

A A constant for the characteristic (s).  
I  Momentary current (A).  

Is Set current threshold (A).  
Ŭ A constant for the characteristic ( -). 

B A constant for the characteristic (s).  
TMS Time Multiplier Setting ( -).  u

 

 

Curve Type  Trip Delay Formula  Reset Delay Setting 
Zone  

SA Semic   

Semiconductor Protection  
◄

ụ
Ụ
Ụ
ợ  ▼

╘
╘╢ Ứ

ủ
ủ
Ủ

╣╜╢ ╓╜╣ Ȣ  ▼ 

SB DI  
Definite Inverse  

◄

ụ
Ụ
Ụ
ợȢ  ▼

╘
╘╢

Ȣ
Ȣ  ▼

Ứ
ủ
ủ
Ủ

╣╜╢ 

╓╜╣ Ȣ  ▼ 

SC CO2 

Short Time Inverse  
◄

ụ
Ụ
Ụ
ợ Ȣ  ▼

╘
╘╢

Ȣ
Ȣ  ▼

Ứ
ủ
ủ
Ủ

╣╜╢ 
╓╜╣ Ȣ  ▼ 

or 
╡╣╜╢ Ȣ Ȣ  

SD CO8 
Long Time Inverse  

◄

ụ
Ụ
Ụ
ợ  ▼

╘
╘╢

Ȣ  ▼

Ứ
ủ
ủ
Ủ

╣╜╢ 
╓╜╣ Ȣ  ▼ 

or 
╡╣╜╢ Ȣ Ȣ  

SE CO-C3H 
Standard Inverse  

◄

ụ
Ụ
Ụ
ợ Ȣ  ▼

╘
╘╢

Ȣ
Ȣ  ▼

Ứ
ủ
ủ
Ủ

╣╜╢ 
╓╜╣ Ȣ  ▼ 

or 
╡╣╜╢ Ȣ Ȣ  
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The image below shows the custom trip delay curves with TMS = 1.00. TMS can be set in the range 

(0.025 - 3.2) for any protection function. Ž 
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$-4ȡ $ÅÆÉÎÉÔÅ 4ÉÍÅ 0ÒÏÔÅÃÔÉÏÎ ÁÎÄ 2ÅÓÅÔ $ÅÌÁÙÓ 

DMT characteristic is used for obtaining constant trip and reset delays. There are no parameters for 
the DMT characteristic other than the constant trip or reset delay. Characteristic notation is as follows: 

e.g., t = DMT 0.25 s.  
 

The image below shows the DMT characteristics for given current values. Ž 
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2)$-4ȡ )ÎÖÅÒÓÅ $ÅÆÉÎÉÔÅ 4ÉÍÅ 2ÅÓÅÔ #ÕÒÖÅÓ 

RIDMT curves are used to obtain the inverse D.M.T. resetting characteristics for IEEE/ANSI and 

custom curves that are needed to provide selectivity schemes when electromechanical relays are 
protecting a primary line in series with the one CPM 311 protects.  The RIDMT parameters differ with 

the tripping curve they are based on. The table CPM 311 Protection and Reset Curves Parameters on 
page 16 shows these parameters. The sample image below shows the CO2 short time inverse trip 

characteristic and its RIDMT curve. The formula given below explains the calculation method of the 

reset delay for CO2 RIDMT curve. Ž 
 

◄

ụ
Ụ
Ụ
ợ Ȣ ▼

╘
╘╢ Ứ
ủ
ủ
Ủ

╡╣╜╢ 

 

Sample IDMT formula: CO2 IDMT Reset Curve Formula 
Please check the table on page 16 for other IDMT formulas. 
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0ÁÃËÉÎÇ Ǫ ,ÁÂÅÌÉÎÇ )ÎÆÏÒÍÁÔÉÏÎ 

This section explains CPM 311 packing information, package contents and and introduces the device 

label. 
 

Packing Information  

Case Dimensions  (17 x 20 x 24) (cm) [width x height x depth]  

Case Type   Carton box with IP50 sealing. 
Gross Weight   3.4 kg 

Package Contents  CPM 311 Control Unit   1 piece 
CPM 311 Main Unit   1 piece 

Units Interconnection Cable  1 piece 

USB Communication Cable  1 piece 
Mounting Elements Set   1 set 

CPM 311 Quick Guide   1 ISO A3 sheet 
CD that contains DigiConnect PC Program and 

CPM 310 G User & Application Manual 1 CD 
 

Labels  
 

CPM 311 products arrive with 2 labels: package label and unit label. 
 

The package label gives the following info.  

Manufacturer Logo  DEMA 
Product Name    CPM 311 
Product Discription  Digital Multifunction Overcurrent Relay 3Ph + E 
Unit Serial Number  A1234567 
 

The unit label located on the front side of the relay gives the following info. 
Manufacturer Logo  DEMA 
Product Name   CPM 311 
Ordering Code 1   11AB 
Product Description  Digital Multifunction Overcurrent Relay, 3Ph + E 
Rated Frequency   50 Hz / 60 Hz 
Unit Serial Number  A1234567 
Nominal Phase Current  (1/5) A  
Nominal Earth Current  (1/5) A  
Earth Protection Setting Range (0.02 - 5) I en / (0.1 -40) I en 
Auxiliary Supply Voltage  (24-250) VDC / (100 -250) VAC 
 

The default settings for the Nominal Phase Current, Nominal Earth Current and Earth Protection 
Setting Range are marked in red. As seen on the below label; default values are: Nominal Phase 
Current In = 5 A , Nominal Earth Current Ien = 5 A,  and Earth Protection Setting Range = (0.1-40) I en. 
 

The settings for the mentioned parameters can be changed via dip-switch settings if needed, as 

described in the dedicated section Dip-switch Settings at p.47. If any changes are made on dip -
switches, it is highly recommended that the relevant red markings are erased gently with a soft cloth 

damped with alcohol and remarked to demonstrate the actual setting; this will prevent 

misinterpretations.  

 

 
 

 
 

                                                           
1 The ordering codes are explained in the dedicated section ñOrdering Codesò at p.207 of this manual.  
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'ÅÎÅÒÁÌ 0ÒÉÎÃÉÐÌÅÓ 

CPM 311 Dijital Aĸērē Akēm Koruma Rºleleri Ķĸletme Kēlavuzuônda, ¿r¿n¿n teslim alēnmasēndan 

baĸlayarak saĵlēklē iĸletme koĸullarēnēn saĵlanmasēna; gerektiĵinde test, bakēm ve onarēm s¿re­lerinin 
iĸletilmesine kadar karĸēlaĸēlacak t¿m konular ele alēnmēĸtēr. 

 
Bu ­er­evede uygulanmasē gereken adēmlar aĸaĵēdaki ĸemada gºsterilen ĸekildedir. Her bir adēm ile 

ilgili ayrēntēlē a­ēklamalar ilerleyen sayfalardaki bºl¿mlerde bulunabilir. 

 
Ķĸletme Kēlavuzuônda cevabēnē bulamadēĵēnēz sorularēnēz, ºneri ve ĸikayetleriniz i­in l¿tfen teknik 

ekibimizle iletiĸim kurunuz. 
 

Teknik Sorumlu  Elek. M¿h. Necati ¥zbey 

Tel.   +90 (216) 352 77 34 
   +90 (216) 352 77 35 

Fax.   +90 (216) 442 17 95 
e-mail   necati@demarelay.com 

WEB   www.demarelay.com 
Ž 

 

 
 

 
 

 
 

 

 
 

 
 

TǒƭŜǘƳŜΣ ¢ŜǎǘΣ .ŀƪƤƳ ǾŜ DŜǊŜƪƛǊǎŜ hƴŀǊƤƳΣ ǎΦ51-52

Devreye Alma, s.50

Ayarlama, s.43

Kablaj, s.38

Montaj, s.36

mailto:necati@demarelay.com
http://www.demarelay.com/
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-ÏÕÎÔÉÎÇ 

Aĸaĵēdaki bºl¿mlerde CPM 311 ¿nitelerinin panoya montajēnēn yapēlmasē adēm adēm anlatēlmēĸtēr.  
 

KONTROL ¦NĶTESĶ MONTAJ YERĶ KESĶMĶ 

 
Kontrol ¿nitesi montaj yeri kesim ºl­¿leri aĸaĵēdaki resimde verilmiĸtir. Resimdeki ºl­¿ler, kesimin 

ardēndan yapēlacak standart elektro-statik toz boya ile boyama iĸlemi sonrasēnda montajē m¿mk¿n 
kēlacak ĸekilde boyutlandērēlmēĸtēr. 

¶ Yeni imal edilen panolarda, aĸaĵēdaki resme gºre kesim yapēlmasē ve ardēndan boyama iĸleminin 

yapēlmasē ile kesim yeri montaja hazēr hale gelecektir. 

¶ Tadilat yapēlan eski panolarda, kesimden sonra: 

o Kesim y¿zeyi ve montaj delikleri kenarlarē dik kenarlē eĵe ile ­apaklardan arēndērēlmalē, 
bºylece montaj sērasēnda rºle kutusunun ­izilmesi ve montaj hatalarē engellenmelidir, 

o Sac panolarda kesim y¿zeyine uygun anti-pas malzeme uygulanarak paslanma 
ºnlenmelidir, 

o Kesim y¿zeyine standart miktarda boya uygulanarak korozyona karĸē ºnlem alēnmalēdēr. 

 

 
 

CPM 311 Kontrol ¦nitesi montajē i­in pano kapaĵē kesim ºl­¿leri 
 
KONTROL ¦NĶTESĶNĶN MONTAJI  
 

Kesim ve boyama iĸlemleri tamamlanmēĸ pano kapaĵēna kontrol ¿nitesinin montajē aĸaĵēdaki ĸekilde 
yapēlēr. 

1. Kontrol ¿nitesi montaj yerine oturtulur. 
2. Montaj malzemeleri poĸetinden ­ēkan kontrol ¿nitesi montaj kulaklarē, kontrol ¿nitesi ¿zerindeki 

montaj kanallarēna takēlēr ve civatalarē sēkēlēr. 
3. Montaj malzemeleri poĸetinden ­ēkan topraklama kablosu ucu kullanēlarak, kontrol ¿nitesi 

topraklama terminalinin kablajē yapēlēr. 

4. ¦r¿n kutusu i­erisinden ­ēkan ñ¦niteler arasē baĵlantē kablosuò, kontrol ¿nitesi arka y¿z¿nde 
bulunan RJ45 terminaline takēlarak montaj tamamlanēr.  u

 
 
 
 
 
 
 
 



 

- 36 - 

 

ANA ¦NĶTE MONTAJ DELĶKLERĶNĶN DELĶNMESĶ 

 

Kontrol ¿nitesi montaj yeri kesim ºl­¿leri aĸaĵēdaki resimde verilmiĸtir. 
 

 

 
 

 
ANA ¦NĶTENĶN MONTAJI 

 

Delme iĸlemleri tamamlanmēĸ pano taban sacēna ana ¿nitenin montajē aĸaĵēdaki ĸekilde yapēlēr. 
1. Ana ¿nite, montaj delikleri delinerek hazērlanmēĸ taban sacē ¿zerine oturtulur. 

2. Montaj malzemeleri poĸetinden ­ēkan civatalar kullanēlarak ana ¿nite montaj sacēna sabitlenir. 
3. Montaj malzemeleri poĸetinden ­ēkan topraklama kablosu ucu kullanēlarak, ana ¿nite topraklama 

terminalinin kablajē yapēlēr. 

4. Bir ucu kontrol ¿nitesine baĵlanmēĸ olan ñ¦niteler arasē baĵlantē kablosuònun diĵer ucu ana 
¿nitenin saĵ yan y¿z¿nde bulunan RJ45 soketine baĵlanēr ve montaj iĸlemi tamamlanēr. Ž 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 



 

 - 37 -   

#ÁÂÌÉÎÇ 

This section provides the principles of cabling DEMA CPM 311 Digital Overcurrent Protection Relay. 
 

DEMA CPM 311 terminals and a sample cabling diagram is shown on the image below. The cable color 

code for the cabling is: red for DC (+), black for DC ( -), blue for AC / CT secondary neutral, brown for 
CT secondary cables (L1, L2, L3), yellow ï green for protective earth conductor (PE), and  gray for 

RS485 cabling. Default cabling diagram assumes that the star point of CT secondary circuit is 
grounded. 

 

 
 

CPM 311 Sample Cabling Diagram 
 

As shown on the diagram above, the common supply terminals of the inputs and outputs (terminal no ôs 8, 14 and 
17) are supplied with DC (+). This common supply cabling is decided according to the following assumptions: 
¶ The input signals from external devices (e.g. from the Buchholz relay of the power transformer) are in 

DC (-) polarity,  
¶ The output signals to external devices (e.g. to the tripping coil of the circuit breaker) are in DC (+) 

polarity. 
If the actual circuit design does not meet these assumptions, common supply cabling should be arranged 
accordingly. 
 

As shown on the diagram above, the watchdog relay is supplied from an AC source. Thanks to this application, a 
possible DC fault or protection relay failure can be reported to a remote device independently from the DC 
supply, enabling the best possibility to notice the operator about the situation. Vice versa; if the auxiliary supply 
source to the protection relay is based on an AC system, the watchdog relay should be cabled to supply the 

remote alarm unit from a DC source. Ž  u
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KABLAJ MALZEMELERĶ 

 
CPM 311 kablajēnda kullanēlacak malzemelerin se­iminde aĸaĵēdaki konulara dikkat edilmelidir. 

 

¶ Ķnce ­ok telli kablo ile kablaj yapēlērken: 
o Kablo baĵlantēlarē asla kablo y¿ks¿ĵ¿ kullanēlmadan yapēlmamalēdēr! 

o T¿m klemensler i­in kullanēlan kablo y¿ks¿klerinin iletken kēsēmlarē 8 mm uzunluĵunda 

olmalēdēr. Daha b¿y¿k uzunluklarda kablo y¿ks¿klerinin kullanēlmasē dielektrik 
dayanēmē zayēflatacaktēr. 

o ķasi topraklama civatasēna baĵlantēlar faston y¿ks¿kler ile yapēlmalē, rºle ĸasi 
topraĵēnēn saĵlēklē ĸekilde yapēlmasēna ºzen gºsterilmelidir. Rºle toprak u­larē 

doĵrudan toprak barasēna baĵlanmalēdēr! 
DĶKKAT! 

Sekonder koruma sistemi topraklamasē, diren­ deĵerleri s¿rekli kontrol edilen, 

s¿rekliliĵi saĵlanmēĸ topraklama noktalarēna, ve ilgili standart ve yºnetmeliklere uygun 
ĸekilde yapēlmalēdēr! T¿m elektrik tesislerinde olduĵu gibi, sekonder sistemlerin 

topraklamasēnēn doĵru ĸekilde yapēlmamasē, can ve mal kaybēna yol a­abilir! 
o Kablo y¿ks¿klerinin sēkēlmasēnda yan keski, pense gibi y¿ks¿k sēkma amacē i­in 

tasarlanmamēĸ aletler kullanēlmamalēdēr! T¿m y¿ks¿kler, tercihen trapez kesitli y¿ks¿k 

sēkma pensesi ile sēkēlmalēdēr. 
o Kablo u­larē, iletkene zarar verebilecek yan keski, pense ve maket bē­aĵē gibi kablo 

sēyērmak i­in tasarlanmamēĸ aletlerle soyulmamalēdēr. T¿m kablo u­larē kablo ucu a­ma 
pensesi ile a­ēlmalēdēr. 

o ¢ok damarlē kablolarēn dēĸ izolasyonlarē, bu ama­ i­in dizayn edilmiĸ ºzel bē­aklar ile 
a­ēlmalēdēr. Uygun olmayan aletlerle izolasyonun soyulmasē, kēsadevrelere veya 

sekonder koruma hatalarēna neden olabilir! 

o Klemens civatalarē (0.56 - 0.69) NĀm aralēĵēndaki tork deĵerleri ile sēkēlmalēdēr, bu 
ama­la tork ayarlē tornavidalarēn kullanēlmasē uygun olacaktēr. D¿ĸ¿k tork uygulamasē, 

y¿ksek ge­iĸ direnci veya a­ēk devrelere, aĸērē tork uygulamalarē ise terminallerin 
mekanik zarar gºrmesine yol a­abilir! 

o Akēm trafosu sekonder devresinde ve topraklama devrelerinde min. 2.5 mmĮ, diĵer 

devrelere ait kablajda min. 1 mmĮ kablo kullanēlmalēdēr. ¥zellikle 24 VDC gibi gºrece 
d¿ĸ¿k yardēmcē besleme gerilimleri bulunan sistemlerde, kesici bobinleri gibi y¿ksek 

akēm ­ekebilen y¿klerin devrede olduĵu durumda oluĸan gerilim d¿ĸ¿mleri 
hesaplanmalē veya ºl­¿lmeli, DC besleme kablo kesitleri bu koĸullar gºz ºn¿nde 

bulundurularak se­ilmelidir. 

 
¶ Tek telli kablo ile kablaj ºnerilmemektedir. Tek telli kablolar mekanik yorulmalara karĸē 

dayanēksēz olmalarē, gºrece d¿ĸ¿k akēm iletim kapasiteleri ve zaman i­erisinde kontak 

diren­lerinin artmasē risklerinden dolayē sekonder koruma devrelerinde kullanēlmaya elveriĸli 
deĵildir. Bu tip kablolar ile kablajēn zorunlu olduĵu durumlarda; kablaj yapēldēktan sonra t¿m 

kablaj noktalarē iyi denetlenmeli ve kablaj durumu rutin aralēklarla kontrol edilmelidir. Ž 
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3ÅÔÔÉÎÇ 

Montajē ve kablajē tamamlanmēĸ olan rºlenin ayarlanmasēnda aĸaĵēdaki yºntemi izleyiniz. Her bir 

adēmda yapēlacak ayarlar kēlavuzun ilgili bºl¿mlerinde a­ēklanmēĸ ve bu bºl¿mlere ait sayfa numaralarē 
aĸaĵēda verilmiĸtir. 
Sorunsuz iĸletme i­in, yapēlan ayarlarē mutlaka kontrol ediniz ve kayēt altēna alēnēz.  u

 

Ayarlarēn Kontrol¿ ve Arĸivlenmesi

Koruma Ayarlarē, s.66
I>, I>>, I>>>, I e>, I e>>,I e>>>, I 2>, I 2>>, %(I 2/1)> , I< , Iȅ> fonksiyonlarē kullanēlarak 

akēm koruma ayarlarēnēn  yapēlmasē.

Otomatik Kontrol Ayarlarē, s.102
Soĵuk y¿kte yolverme, giriĸ ve ­ēkēĸ, trip, blokaj, kesici kutup hatasē izleme, timer, gecikme 
selektivitesi, tekrar kapama, kesici denetimi, LED, kilitleme ve alarm ayarlarēndan gerekli 

olanlarēnyapēlmasē.

Sistem Ayarlarē, s.97
Sistem Ayarlarē Men¿s¿'nde saat, tarih, ĸebeke frekansē, rºle tanēmē, ĸifre, sembolizasyon, 
koruma grubu, faz rotasyonu, ekran aydēnlatma ve dil se­imiayarlarēndan gerekli olanlarēn

yapēlmasē veya fabrika ayarlarēna dºn¿ĸ.

Akēm Trafosu Ayarlarē, s.100
Akēm Trafosu Ayar Men¿s¿'nde bulunan primer ve sekonder anma akēmē ayarlarēnēn yapēlmasē.

Dip-switch Ayarlarē, s.47
Rºle i­ ¿nitesi ¿zerinde faz ve toprak 1 A / 5 A ayarlarēnēn yapēlmasē ve toprak ayar sahasēnēn 

(0.02-5) Ien veya (0.1-40) Ienolarak se­ilmesi.
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¥RNEK AYAR VE HESAPLAMA Y¥NTEMĶ 

 
Proje : DEMA CPM 311 rºlesi kullanēlarak 2,500 kVĀA, (34.5/0.4) kV, 50 Hz, Dyn11 yaĵlē tip bir g¿­ 

transformatºr¿n¿n korunmasē ve transformatºre ait ihbarlarēn alēnmasē ama­lanmaktadēr. Akēm 
trafolarē 5 VĿA, (60/5)  A, 5P10 tipinde se­ilmiĸtir2. Kesici pozisyonunun rºle ¿zerinden izlenebilmesi ve 

kesici kumandasēnēn rºle ¿zerinden yapēlabilmesi; rºlenin herhangi bir sebeple devre dēĸē kalmasē 

durumunda iĸletmecinin sesli harici uyarē cihazlarē ile haberdar edilmesi istenmektedir. G¿­ 
transformatºr¿n¿n alarm vermesi veya devre dēĸē kalmasē durumunda, iĸletmecinin durumdan sesli 

ihbar cihazlarē aracēlēĵēyla haberdar edilmesi planlanmaktadēr. 
 

Ayarlar : Koruma rºlesinin ayarlarē s.43ôte gºsterilen adēmlara uygun bir ĸekilde ayarlanacaktēr.  
 

1. Projenin gereksinimlerini karĸēlamak ¿zere s.186ôda a­ēklanan ve s.18ôde gºsterilen uygulama 

ĸemasēna gºre kablaj yapēlēr. 
 

2. Kablajē tamamlanarak yardēmcē beslemesi saĵlanmēĸ CPM 311ôin i­ ¿nitesi kutusundan ­ēkartēlarak 
dēĸarē alēnēr. Koruma akēm trafosu sekonder nominal akēmē 5 A olduĵundan, dip-switchôlerin, fabrika 

­ēkēĸ ayarlarē olan ON-ON-ON-ON-ON konumunda olduĵu kontrol edilir (bkz. s.47), daha sonra i­ 

¿nite kutuya s¿r¿l¿r ve kilitlenir. 
 

3. Koruma akēm trafosu (60/5) A olarak se­ildiĵinden; Akēm Trafosu Ayar Men¿s¿ône gidilerek 
ñPrimer Faz Nominal Akēmēò ve ñPrimer Toprak Nominal Akēmēò deĵerleri 60 A, ñSekonder Faz 

Nominal Akēmēò 5 A, ñSekonder Toprak Nominal Akēmēò T1-5A olarak ayarlanēr (bkz. s.100 ï 101). 
 

4. Otomatik Kontrol Ayarlarē Men¿s¿ônde aĸaĵēdaki ayarlar yapēlēr: 

 
Giriĸ Ayarlarē 

a. Giriĸ 1 : Buchholz Alarm. 
b. Giriĸ 2 : Buchholz A­ma. 

c. Giriĸ 3 : Temperat¿r Alarm. 

d. Giriĸ 4 : Temperat¿r A­ma. 
e. Giriĸ 5 : Kesici Konumu. 

 
¢ēkēĸ Ayarlarē 

a. ¢ēkēĸ 3 : Kesici Kapama. 

b. ¢ēkēĸ 6 : Trip, Buchholz Alarm, Temperat¿r Alarm. 
 
Diĵer Otomatik Kontrol Ayarlarē Men¿s¿ ayarlarēnda herhangi bir deĵiĸiklik yapēlmaz.  u

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 

                                                           
2 Koruma akēm trafolarēnēn g¿c¿ sekonder y¿ke gºre hesaplanēr. Sekonder y¿k; sekonder kablolar ve 

rºle y¿k¿ toplanarak bulunur. 
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5. G¿­ transformatºr¿n¿n termik korumasē yapēlmalē, faz ve toprak arēzalarēna karĸē aĸērē akēm ve 

kēsadevre korumalarē saĵlanmalēdēr. Bu ama­la aĸaĵēdaki hesap ve ayarlar yapēlēr. 
 

I ȅ> Termik Aĸērē Y¿k Koruma sēônēn Yapēlmasē 
a. G¿­ transformatºr¿ imalat­ē firmasēndan alēnan bilgiye gºre ve ortam sēcaklēk deĵerleri 

dikkate alēnarak transformatºre ait Te termik zaman sabiti se­ilir. Bu ºrnekte, bir­ok 

uygulamada uygun deĵer olan 20 dakika se­ilmiĸtir. A­ma eĸiĵi ºteleme katsayēsē 1.10, 
termik a­ma sēnēr y¿zdesi %100, termik alarm sēnēr y¿zdesi %80 olarak alēnēr. 

 
G¿­ transformatºr¿ nominal akēmē: 

 

Ὅ
Ὓ

Ѝσ Ὗ

ςυππ ὯὠϽὃ

Ѝσ στȢυ Ὧὠ
ḙτρȢψτ ὃ 

 
G¿­ transformatºr¿ nominal akēmēnēn akēm trafosu primer nominal akēmēna oranē: 

 

Ὅ
τρȢψτ ὃ

φπ ὃ
ḙπȢχπ Ὅ 

 

Termik korumanēn 1.00 IrTRônin ¿zerinde ­alēĸmasē d¿ĸ¿n¿lerek aĸaĵēdaki ayarlar yapēlēr: 
 

 

 
 

 
 

 

 
 

 
 

I> Faz Aĸērē Akēm Korumasēônēn Yapēlmasē 
b. G¿­ transformatºr¿ aĸērē akēm koruma eĸiĵi 1.3 IrTR olarak alēnērsa, aĸērē akēm eĸiĵinin akēm 

trafosu primer nominal akēmēna oranē: 

 
Ὅ  ρȢσ Ὅ ḙπȢωρ Ὅ 

 
c. Buna gºre, I> (Faz Aĸērē Akēm 1.Eĸik Korumasē) aĸaĵēdaki ĸekilde ayarlanēr:  u

 

 

 
 

 
 

 

 
 

 
 

 
 Notlar: 

¶ Trafodan beslenen ve zor yol alan y¿klerin bulunmasē durumunda TMS = 0.300 eĵrisi 

gerekli oranda b¿y¿t¿lebilir. 

¶ Uygulamada Iȅ> (termik aĸērē y¿k korumasē) kullanēlmayacaksa, I> (Faz Aĸērē Akēm 1.Eĸik 

Korumasē) eĸiĵi 1.3 IrTR (0.91 I n) yerine 1.0 I rTR (0.70 I n) olarak ayarlanmalēdēr. 
 

 
 

Giriĸ Ekranē è Ekle è IŪ>  

Giriĸ Ekranē è Ekle è I>  
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I> >  Faz Kēsadevre Korumasēônēn Yapēlmasē 

d. Trafonun devreye alēnmasē sērasēnda oluĸan demeraj akēmēnēn kēsadevre ayar deĵerine 
ulaĸmamasē i­in, I>> deĵeri pratik olarak 7 IrTR alēnabilir.3 
 

Ὅḻ χ Ὅ τȢω Ὅ 
 

e. Buna gºre, I>> (Faz Aĸērē Akēm 2.Eĸik Korumasē) aĸaĵēdaki ĸekilde ayarlanēr: 

 
 

 

 
 

 
 

 
 

 

 
I e> Toprak Aĸērē Akēm Korumasēônēn Yapēlmasē 

f. Yaygēn olan uygulamada, toprak ka­aĵē eĸikleri; indirici merkez fiderlerinde primer (80 ï 
100) A, daĵētēm fiderlerinde (50 ï 60) A, m¿ĸteri fiderlerinde ise (10 ï 30) A olarak 

ayarlanmaktadēr. Bu ºrnekte bir g¿­ trafosunun korumasē ger­ekleĸtirildiĵinden, toprak 

arēzasē eĸiĵi 15 A olarak se­ilmiĸtir. D¿ĸ¿k akēm seviyelerindeki toprak arēzasē 
korumalarēnda 1 sôlik kesici a­tērma gecikmesi uygun olacaktēr. 
 

Ὅ  ρυ ὃ  φπ ὃϳ Ὅ πȢςυ Ὅ  
 

g. Elde edilen deĵerlerle, Ie> (Toprak Aĸērē Akēm 1.Eĸik Korumasē) aĸaĵēdaki ĸekilde ayarlanēr: 

 
 

 
 

 

 
 

 
 

 

 
I e> >  Toprak Kēsadevre Korumasēônēn Yapēlmasē 

h. G¿­ trafosunu besleyen daĵētēm fiderindeki toprak kēsadevre eĸik deĵerinin 50 A olduĵu 
varsayēlērsa, bunun en az %10 altēnda bir toprak kēsadevre eĸiĵi belirlemek uygun olur. 
 

Ὅḻ τυ ὃ  φπ ὃϳ Ὅ πȢχυ Ὅ  
 

i. Buna gºre, Ie>> (Toprak Aĸērē Akēm 2.Eĸik Korumasē) aĸaĵēdaki ĸekilde ayarlanēr: 

 
 

 

 
 

 
 

 

 
 

 
6. Bºylece gerekli t¿m koruma ve kumanda ayarlarē yapēlmēĸ olur. Yapēlan ayarlar kontrol edilir ve 

kayēt altēna alēnarak arĸivlenir. CPM 311 devreye alma i­in hazērdēr. Ž 

                                                           
3 Ger­ek demeraj deĵerleri Men¿ Ą ¥l­¿mler Ą Max RMS Akēmlar  ekranēnda bulunan max. akēmlar takip edilerek incelenebilir. 

Giriĸ Ekranē è Ekle è I>>  

Giriĸ Ekranē è Ekle è Ie>  

Giriĸ Ekranē è Ekle è Ie>>  
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DIP -SWITCH  AYARLARI  

 
DEMA CPM Serisi Aĸērē Akēm Koruma Rºleleri; ­eĸitli akēm trafosu tipleri ile uyumlu ­alēĸmayē ve 

uygulamaya ºzel ayar sahalarēnēn kullanēlmasēnē saĵlamak amacē ile sekonder sinyal ayar dip-switchôleri 
ile donatēlmēĸtēr. Bu sayede; 

¶ 1 A veya 5 A sekonder nominal akēma sahip akēm trafolarēndan faz ve toprak akēm bilgilerinin 

alēnmasē, 

¶ faz akēmlarēnēn (0.1-40) In aralēĵēnda izlenmesi ve iĸlenmesi, 

¶ toprak akēmlarēnēn (0.1-40) Ien veya (0.02-5) Ien aralēklarēnda izlenmesi ve iĸlenmesi 
m¿mk¿nd¿r. 

 

Akēm trafolarē, sekonder koruma sistemlerinin kullandēklarē akēm sinyallerini ¿reten bileĸenler 
olduklarēndan, sekonder koruma sistemlerinde ºnemli yere sahiptirler. Akēm trafolarēnēn se­im ve 

uygulamalarēnēn yanlēĸ yapēlmasē: 

¶ sekonder koruma sistemlerinin performansēnē d¿ĸ¿r¿r, 

¶ istenen korumanēn yapēlamamasēna, veya, 

¶ besleme s¿rekliliĵinin saĵlanamamasēna yol a­abilir. 
 

Akēm bilgisinin doĵru ĸekilde izlenmesi ve iĸlenmesi i­in: 

¶ akēm transformatºr uygulamalarēnēn saĵlēklē bi­imde yapēlmasē, ve, 

¶ koruma rºlelerinin akēm bilgisini doĵru ĸekilde algēlamasē gereklidir. 

 
Bu nedenlerle, DEMA CPM Serisi Aĸērē Akēm Koruma Rºleleri dip-switch ayarlarē, rºle ayarlama iĸlemine 

baĸlarken ºncelikle yapēlmalēdēr. 
 
Dip-switch ayarlarēnēn yapēlmasē i­in gerekli olan bilgiler sonraki sayfalarda verilmiĸtir.  u

Dip-Switchlerin CPM 311 Ana ¦nitesi ¦zerindeki Konumu 
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1. Dip-switch ayarlarēnēn yapēlmasē i­in ana ¿nite kapaĵēnēn a­ēlmasē gerekmektedir. Kapaĵē ana ¿nite 

¿zerine sabitleye civatayē sºkerek kapaĵē yerinden ­ēkartēnēz. 
2. Dip-switchôler, ana ¿niteye karĸēdan bakēldēĵēnda, anakart ¿zerinde sol ¿st taraftadēr (bkz. s.20). 

Dip-switchlerin isimleri ve fonksiyonlarē ise aĸaĵēda verilmiĸtir. 
Dip-switch tērnaklarēnēn ¿st konumda olmasē, switchlerin ñONò konumunda olduĵunu; alt konumda 

olmasē ise ñOFFò konumunda olduĵunu gºsterir. Alt resimde, t¿m dip-swichler ñONò 

konumundadēr. 
 

 
 

Dip -switch ôlerin  ¿stten gºr¿n¿m¿ 

 
3. Sistemde kullanēlan akēm trafolarēnēn karakteristikleri ve koruma uygulamasē i­in gerekli olan ayar 

sahasē belirlenerek, dip-switch ayarlarē aĸaĵēdaki tabloya gºre yapēlēr. 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 

Dip -switch ayar tablosu  
 

NOT:  

T1 tipi dip switch ayarē yapēldēĵēnda toprak koruma fonksiyonlarēnēn ayar sahasē (0.1-40) Ien, 
T2 tipi dip switch ayarē yapēldēĵēnda toprak koruma fonksiyonlarēnēn ayar sahasē (0.02-5) Ien 

olacaktēr. 
 

4. Rºle men¿s¿nden trafo ayarlarēna girilerek (s.100) akēm trafosu primer ve sekonder nominal 
akēmlarē girilir. Bºylece akēm trafolarē ile ilgili t¿m ayarlar tamamlanmēĸ olur.  u

 

 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 

E1 E2 T S R

1 A OFF

5 A ON

1 A OFF

5 A ON

1 A OFF

5 A ON

1 A OFF ON

5 A ON ON

1 A OFF OFF

5 A OFF ONT2

T1

IT

IS

IR
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¥RNEK DIP-SWITCH AYARLARI  

 
Bu ºrnekte; 

1. 3 O.G. akēm trafosunun bulunduĵu bir fidere ait koruma rºlesinin dip-switch ayarlarē yapēlacaktēr. 
2. Faz akēm trafolarē (300/ 5) A olarak se­ilmiĸtir. 

3. Fazlar i­in ayar sahasē (0.1 - 40) I n olacaktēr. 

4. Baĵēmsēz bir toprak akēm trafosu (resid¿el akēm trafosu) bulunmamaktadēr; bunun yerine faz akēm 
trafolarēnēn sekonderleri kºpr¿lenerek toprak rºlesi ¿zerinden topraklanmaktadēr. Bu nedenle, 

toprak nominal akēmē ile faz nominal akēmē eĸittir ve Ien = 5 A ódir. 
5. Toprak ayar sahasē olarak T1 tipi (0.1 - 40) I en kullanēlmak istenmektedir. 

 
Dip-switchôlerde yapēlan ayarlamalar: 

 

¶ Faz akēm trafolarē (300/5) A olduĵundan, sekonder devre nominal akēmlarē In = 5 Aôdir. Buna gºre; 

T, S ve R dip switchleri (no.3, 4 ve 5) ñONò konumuna alēnmēĸ, yani tērnaklar yukarēya ­ekilmiĸtir. 

¶ Toprak ayar sahasē T1 tipi (0.1 - 40) I en olacaktēr ve Ien = 5 Aôdir. ¥nceki sayfadaki tablodan 
gºr¿leceĵi gibi, dip switchlerden E1 (no.1) ve E2 (no.2) ñON" olarak ayarlanmēĸtēr. 

¶ Rºle men¿lerinden akēm trafosu ayarlarē yapēlarak iĸlem tamamlanēr. 

 
 

UYARIL AR 

 

¶ DEMA CPM Serisi Aĸērē Akēm Koruma Rºleleri, fabrikadan ñON ï ON ïON ï ON ï ONò dip-switch 
ayarlarē ile sevk edilir. Bu fabrika ayarlarēna gºre; akēm trafolarēnēn nominal sekonder akēmlarē In = 

5 Aôdir ve fazlar i­in koruma ayarlarē (0.1 - 40) In aralēĵēnda yapēlacaktēr. Ayrēca; toprak akēm 
trafosu nominal sekonder akēmē Ien = 5 Aôdir ve toprak i­in koruma ayarlarē (0.1 - 40) I en aralēĵēnda 

yapēlacaktēr. 

¶ Uygulamalarēn istenen sonucu vermesi i­in, dip-switch ayarlarē sistemin devreye alēnmasēndan 
ºnce mutlaka kontrol edilmelidir.  

¶ Dip-switch ayarlarē yapēldēktan sonra, rºle trafo ayarlarē ilgili rºle men¿s¿nden mutlaka 

yapēlmalēdēr! 

¶ Rºle men¿s¿nden akēm trafosu ayarlarē deĵiĸtirildiĵinde, toprak koruma ayarlarē otomatik olarak 

fabrika ayarlarēna dºner. Koruma ayarlarēnē dip-switch ve akēm trafosu ayarlarē tamamlandēktan 
sonra yapēnēz! Ž 
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#ÏÍÍÉÓÓÉÏÎÉÎÇ 

Ayarē yapēlmēĸ olan rºlenin devreye alēnmasēnda aĸaĵēdaki yºntemi izleyiniz. CPM 311ôin devreye 

alēnmasē ile ilgili adēmlar kēlavuzun ilgili bºl¿mlerinde a­ēklanmēĸtēr. Devreye alma ºncesinde yapēlmasē 
gereken kontrollere ait yºntemler bu kēlavuzun kapsamē dēĸēndadēr. Saĵlēklē sekonder koruma i­in, 

aĸaĵēda belirtilen test ve kontrollerin, mutlaka yetkin personelce ve yeterli teknik ºzelliklere sahip 
cihazlar ile yapēlmasē gereklidir! Ž 

 

Faz Rotasyonu Kontrol¿
CPM 311 ºl­¿m men¿leri kullanēlarak faz rotasyonunun kontrol¿, gerekirse d¿zeltici iĸlemlerin 

yapēlmasē.

Devreye Alma
Primer devrenin enerjilendirilmesi.

Fonksiyon Testi
CPM 311 fonksiyon test iĸlevi kullanēlarak rºle fonksiyonlarēnēn ve kablajēnēn kontrol¿.

Kesici Kontrol¿
Kesici primer devre testleri ve gerekirse bakēmēnēn yapēlmasē; kumanda bobinlerinin ve 

kablajēn kontrol¿, manuel ve uzaktan kumanda testlerinin yapēlmasē.

Akēm Transformatºrleri ve Sekonder U­larēn Kontrol¿
Akēm transformatºrlerinin test edilmesi, polarite kontrol¿ ve sekonder u­ baĵlantēlarēnēn 

kontrol¿.

Yardēmcē Gerilim Kontrol¿
Yardēmcē gerilim DC ise ak¿lerin ve ĸarj cihazēnēn test edilmesi, DC kablajēnēn kontrol¿.
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/ÐÅÒÁÔÉÎÇ 

NORMAL OPERATION  

After the successful commissioning of CPM 311, normal operation conditions are reached; this 
condition is kept as long as system components operate correctly and load current values are in 

tolerable limits. 
The purposes of electrical protection systems are; protecting the system components from abnormal 

conditions and minimizing system damage under those conditions, while providing maximum supply 

continuity and minimum black outs. These functions of protection systems can be obtained by building 
the system with good engineering practices (which were tried to be described up to here in this 

manual), but also by applying testing, maintenance, and renewal procedures on a re gular basis. Even 
under conditions where high performance is obtained from secondary protection systems, these 

procedures must be considered to be highly important to be applied to get the maximum from these 

systems. 
 

FAULT DIAGNOSIS AND MAINTENANCE  
Even under good practices of maintenance and control, electrical systems may go under faults, 

overcurrent or device failures caused by mechanical, thermal or electrical stresses. When such a 
condition occurs, the way to handle them is described below.  

¶ Examination of the problem via measurement, alarm, event record and fault record menus of CPM 

310 G; and via visual and electrical inspection of the system, 

¶ Determination of the fault source, analyze of possible causes and taking of corrective actions, 

¶ Testing and commissioning of the treated system.  

 
RECOMMISSIONING  

Whether initial or post maintenance, commissioning must be done according to the procedure 
described in the former section. Undesired black-outs must be held as opportunities to test the entire 

system, which are hardly found under normal service conditions. The preventive actions taken before 

the commissioning increases the performance of the secondary systems, and maximizes the benefits 
of well-engineered secondary protection systems. Ž 
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4ÅÓÔÉÎÇ Ǫ -ÁÉÎÔÅÎÁÎÃÅ Ǫ 2ÅÐÁÒÁÔÉÏÎ 

Under normal service conditions, no testing or maintenance action is required for CPM 311. If under a 

supernormal condition CPM 311 becomes unstable or out of service, testing, maintenance or 
reparation of the unit may become essential.  

 
Test Process of CPM 311  

¶ Primarily, supply auxiliary power to CPM 311 to initiate the test process. If the auxiliary power is 

supplied by local devices, test them to ensure the healthy supply. If CPM 311 does not start up 

and there is no ñPowerò LED signal; possible causes are supply circuit faults or the burn out of 
CPM 311 fuse. Analyze those possibilities and take the corrective actions; if the problem is caused 

by the CPM 311 fuse, replace it by a new one with specifications Ï5 mm x 20 mm T1A (see p.13). 
Examine the possible causes of supply overcurrent that made the fuse burn. 

¶ If there is no possibility of employing an appropriate relay test device for testing CPM 311, use the 

Function Test option from the rela y menus (see p.125). Function Test option generates imaginary 
overcurrent and conditions, and tests the functions in services to find out whether the relay is 

functioning in the desired way or not. If any protection function is active, function test will r esult 

in tripping of the circuit breaker; consider this and set appropriate trip settings to ñpassiveò 
temporarily (see p.104) to prevent tripping of the primary circuit.  

¶ If detailed tests are required to be carried out, use of a high -sensitivity, low-error relay test device 

is essential. In this case, trip time delays should be measured independently to confirm the 
correct operation of the relay. Tests must include the measurements for protection function trip 

delays, positive and negative sequence current measurements; broken conductor and thermal 

overload functionalities, input and output configurability.  

¶ In the case a failure is figured out on CPM 311, or no specific failures are found while the relay is 
not operating correctly, get in touch with DEMA Relay Industries technical services. Ž 
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Relay Menus Manual describes DEMA CPM 311 Digital Overcurrent Protection Relay Manus thoroughly; 

including the making of protection, control and safety settings; viewing of the measurements, alarms, 
event & fault records, and access to other options that is embedded within the CPM 311 firmware. 

Throughout the manual, pictures and access paths regarding the explored menus are located on the 
left side of the page. The upcoming screen when entered to a new me nu is examined on a graphic 

showing the front view of CPM 311. If any menus that cannot be viewed on a single screen come 

across, another graphic on a fictional larger screen is added right behind it to demonstrate the full 
content of the menu.  

 
Description and examination texts are located on the right sides of the pages.  

 

Within the content of this manual, every single menu that the user may come across has been 
examined and explained. If detailed information about a menu is needed when working on CPM 311 

menus, just read the menu title and refer to the dedicated section of this manual. Use the index in the 
beginning of this manual to access the sections quickly. 

 
The purpose of this manual is to explain how menus are accessed and used ï project oriented 

evaluations like selecting and setting functions for specific functionality, calculations needed for 

settings or engineering issues like selectivity setup are not included within the context of this manual.  
 

Before referring to this manual, examine and lear n the physical construction of CPM 311 on the 
dedicated sections. Refreshing your secondary protection theory knowledge will also help you figuring 

out the use of CPM 311 and combination of the functions of the relay for advanced functionality. 

Focusing on general secondary protection issues will help you take advantage of enhanced possibilities 
that CPM 311 offers. 

 
For any questions that this manual cannot answer, please do not hesitate to request help from our 

technical service. Your feedback and critics will be most appreciated. 
 

Expert   Elec. Eng. Necati Ozbey 

Phone   (+90) (216) 352 77 34  
   (+90) (216) 352 77 35  

Fax   (+90) (216) 442 17 95  
e-mail   ali.koseoglu@demarelay.com 

WEB   www.demarelay.com 
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