Overcurrent Protection

Protection, Metering and Communications
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Description

Application

The equipment of the CPI family
consists of protective relays, designed
with digital technology of the latest

generation,  which incorporate
overcurrent protection functions
(directional and non-directional),

metering and communications in the
following versions:

* Two or three phase overcurrent
(2 or 3x50/51)

e Three phase and neutral
overcurrent (3x50/51+50N/51N)

« Neutral overcurrent (directional)
(67N)

¢ Isolated neutral overcurrent (67NA)

Optionally, they may incorporate voltage
functions in the following versions:

e Three-phase overcurrent and
single-phase maximum or
minimum voltage unit
(3x50/51+(1x59/1x27N)*)

e Three-phase overcurrent and
single-phase residual voltage unit
(3x50/51+1x59N)

* Two-phase and neutral and single-
phase maximum or minimum
voltage unit
(2x50/51+1x50N/51N+(1x59/1x27)*)

e Two-phase and neutral overcurrent
and single-phase residual voltage
unit (2x50/51+1x50N/51N+1x59N)

* Selectable in the equipment

Each relay can be used either
individually or integrated in a system
with other types of protections (MXI,
TPI, FGI or others). Local and remote
communications are available inevery
case.

When the relays are part of an
integrated protection and control
system, the connection to the remote
center is made through the
communications subsystem of each
terminal. This subsystem is responsible
for the external coupling functions.

The CPI relays are applicable in all of
those circuits (feeders, machines,
transformers, etc.) where protection

In systems with isolated neutral (67 N,),
where high sensitive protection for faults
to ground is needed, one directional

against overloads and short-circuits
(between phases and to ground) is

protection unit is also recommended.
The directional neutral protection can be

required. installed either as independent
protection or as support in distance
schemes.
m
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Functions

In addition to the protection functions above described, they incorporate, as standard,
the following ones:

* 4 selectable curves (3 Inverse and 1 of Definite Time)

* Optical alarm indication: 7 LED’s (6 configurable)

* Tripping outputs (1 switched contact plus another configurable a/b)
« 2 configurable digital inputs

* Programmable logic auxiliary outputs (3 switched contacts)

 Local and remote* communications interface

* Voltage and current measurements (according to models)

» Event recording and Fault Reporting (*) Optional

Optional functions (applied to model #CPI-B-S)

* Breaker failure unit

* Open phase unit

e Zero sequence sensitive unit

» Breaker control functions (open/close)
 Current data recording (history)

* Fault reporting




Human-Machine Interface

Man-machine communication can be
done in two different modes:

* LOCALLY, through:

1. Push button. When the equipment
has its cover on, access to it can be
made through one push button.
Pressing it, the information is displayed
in a circular motion, showing the
following features:

* Last trip data
* Measurements (referred to the
primary side)
* Last trip information and LED's
reset

2. Key board. Removing the cover, user
has access to the entire keyboard, 3
keys (1, | and Enter). Through the 1, |
keys, access is allowed to the
corresponding submenus, for example:

Configuration Settings Information
Communications General | Measurements
Inputs and outputs |  Protection Last trip

configuration data

3. Display. LCD type with one row of 4
characters.

4. PC. Connected to a serial port, placed
in the front of the equipment.

« REMOTELY (optional), through a
serial communications port in the rear of
the equipment. RS232 or Optical Fiber
(glass or plastic) are the two available
options.

Close view of Display.
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Communications

The communications program
enables the dialogue with
CPI relays, and other equipment, either
locally (via front port) or remotely (via
serial port). This program covers every
user need regarding programming,
setting, operations, event recording,
reporting, measuring data, etc..

The program is protected against
unauthorized users by means of
passwords.

zZsvercome) ,wich runs in Windows™,
is user friendly and requires buttons or
keys to open the various sub-menus.

Each sub-menu contains one or several
dialog windows which, in each case, ask
user to either introduce data or select
certain predetermined values.

The communication through the local
port implies necessarily an automatic
switch to local mode. Thus, remote
access is inhibited. Configuration of the
remote serial port and the
programmable 1/0, can only be carried
out in local mode.

System incorporating
protective relays and
3IRD terminal in a
19" rack
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Examples of screens from the (ZS%ercom:

Modularity

The CPI protective relays are mounted
in standard 1/7 19"rack metallic housing
(horizontal construction is also
available), all are 6 RU high and painted
in graphite color. They are designed for
panel installation. Additionally, CPI
equipment can be part of a system with
other type of protections (FGI, TPI
and/or MXI).

In this case, housings would be 1/2 or 1
19" rack. All equipment is protected with
a transparent sealable cover.

Terminal blocks are placed in the rear of
the equipment and admit wires of a
cross section up to 4 mm? (11 AWG) for
voltage and/or current circuits and 2.5
mm? (13 AWG) for the rest of the circuits.

*WINDOWS ™ is a registered trademark of Microsoft Corporation in the United States of America and other countries



Protection Settings

General Settings

Transformer ratio VT

1-3000

Transformer ratio CT

1-4000

Setting ranges
for the optional
functions
(model #CPI-B-S)

Overcurrent protection (non

directional) (50/51+50N/51N)

Zero sequence sensitive unit

Time Unit [>

Phases: (0.2-2.4) I, | Neutral: (0.04-048) |,

Pickup (002:048) I

Instantaneous unit [>>

Phases: (0.1-30) |, / Neutral: (0.1-12) I,

Time delay (0.05-300) s

Overcurrent protection

(directional) (67N,)

Breaker failure unit

Time unit [> (0.04-0.48)1, Reset phase/ground (0.02-24) In
Instantaneous unit [>> (0.1-12)1, Time delay (0.050.70) s
Polarizing voltage 110V, 50 Hz

Polarizing voltage 120V, 60 Hz Open phase unit

The characteristic angle (which corresponds to the maximum torque) can be adjusted between 15° and 85°, both leading the polarizing voltage. This directional

characteristic is +90° around the maximum torque line.

Directional zero sequence overcurrent protection (67N,)

Pickup (0.05-0.4) 1,11,

Time delay (0.05-300) s

Low current (1) (0.005-0.5) A
High current (I,) -3,

Low voltage (Uy) (05-6)V
High voltage (U,) (6-60)V
Time 1st trip (0.05-10)s
Switching time to instantaneous (0.05-100) s

Characteristic angle: Current lagging voltage 90°.

Characteristics I/t

Type of curve (phaselneutral)

Inv., Very Inv., Extr. Inv., Definite Time

Time multiplier 0.05-1
Time (definite time) (0.05-100) s
Time (instantaneous) (0.00-100) s

\Voltage protection Setting Range

General settings

Single-phase under / over voltage unit

Transformer ratio 1-4000 Pick-up U</U> (0.1-15) U,
Over voltage function YESINO Instantaneous U</U> (0.1-25) U,
Under voltage function YESINO Time (definite time) t</t> (0-100)s
Under / Over function YESINO Unity curve U< Vit
Over voltage residual (1x59N) Unityurve U> t

Pick-up unit U> (0.02-05) U,

Time (definite time) t> (0-100) s

Rear view of relay




Technical Characteristics Dimensions
Auxiliary voltage (Uaux)*
24-48 Vidc (+ 20 %)
110-250 Vdc (¢ 20 %)
110-250 Vac Vdc (+ 20 %) Enclosure Type "D"
230 Viac (£ 20 %) 60.5 210.5
Power Drain: 7W | | cover
* Selectable according to models 4 A ] I A _:l
Current inputs
Rated current (In) 1A or 5A
Thermal withstand capability 41n (continuously) 262 43 N 275
50n (during 3s) B
100 In (during 1 5)
Dynamic limit 240 In
Burdens <OLVA(n=14) ' ' - : v P
<02VA (In =54) 525 B 2255 ‘
Voltage inputs ]
Rated values (Un) 110V, 50Hz
120V, 60Hz
Thermal capability (continuous) | 2xUn (phases)
Thermal capability (for 10 s) 3.6xUn (zero sequence)
Digital inputs
Input voltage range* 24-250 Vide (£ 20 %) MOUNTING HOLES
110-250 Vdc (£ 20 %) : ]
230 Vac (£ 20 %) q %
Consumption <10mA ?
*Range according to model 68.5 i & =
Tripping outputs cover
Switching capability 2500 W
Breaking capability 250 W/ 1250 VA* Holes
Switching voltage 250Vde 245 252 5 mm
| Continuous 5A
I short duration 10A during 0.5
Auxiliary outputs > 5
Switching capability 2000W 58.5 ‘
Breaking capability 200W / 1000 VA*
Switching voltage 250 Vdc NOTE: These dimensions are valid for both
| continuous 3A vertical and horizontal construction Measurements in mm
I short duration 8Aduring4s
*With a resistive load




Model Selection Standards and Type Tests

[nsulation Test |EC-255-5
|:| CPI- |:||:|I DDDEIEIEIEII Between Circits and Ground | 2 KV, 50/60 Hz for 1 minute

F Between Independent Circuits | 2kV, 50/60 Hz for L minute
Vertical Selection 3 j VYN Impulse Test |EC-255-5
E 5 [ 5kV: 1250s5: 05
Functions
3x50/51 A 1 MHz Disturhance Test
3x50/51 + 50N/5IN B |EC-255-22-1 Class Il
50N/5IN C Common Mode 25kV
67N D Differential Mode 1.0kV
67NA E Fast Transient Disturbance Test
3X60/51+(1X59/1x27)* G |EC-255-22-4 Class IV
3X50BLHLX50N H | 4kV£10%
2x50/51+50N/5IN+(1x59/Lx27)* K Radiated Electromagnetic Field Disturbance Test
2x50/51+50N/51+1x59N L |EC-1000-4-3
Amplitude Modulated 10V/m
Rated Current Pulse Modulated 10Vim
I,(2)=5A, I,(N)= 1A 1 Electrostatic Discharge Test
I, (8)= 5A, I, (N)= 5A 2 IEC-255-22-2 Class Il
1(8)= 5A, ,(N)= 20mA 3 | 8kv10%
Options
Basic Model B
Special Model S Radio Frequency Emissivity
Power Digital 2ol
Supply* Inputs*
LA LAHiE L Temperature IEC-255-6
110-125 Vide 24125 Vde 2 Operating Range -10°C to +55° C
20-250 Ve 48250 Ve 3 Storage Range -25°Ct0 +70° C
230 Ve 230 Vac 4 Humidity 95% (non condensing)
4420 %
Rated Voltage
—/50 Hz 0 Power Supply Ripple
110and 11043 V. /50 Hz 1 IEC-255:11
“h0Hz 2 [ <o
120 and 120V3 V. / 60 Hz 3
Communications Vibration Test (sinusoidal) 1EC 255-21-1 Class |
Local RS232 1 Shock and Bump Test |EC 255-21-2 Class |
Local RS232  Remote F.0. plastlc 2 CPIterminals comply with the EEC 89/336 standard of electromagnetic
Local RS232  Remote O.F. lass (SHA) 3 EXAMPLE: Model 3CPI-B28-2020000D8 conpabilly
Local RS232  Remote OFF. glass (ST) 4 Overcurrent three-phase and neutral, rated current: 5 A, auxiliary
voltage: 125 V4./50 Hz, Communication by O.F. (plastic
Type of Enclosure : . vertical construction Vo ( €
6Ux 1/7 19" Rack D
As part of a system in a full 19" Rack vV




Generic Block Diagram
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CONFIGURABLE DIGITAL INPUTS:
* Breaker position
* Voltage supervision
* Blocking, etc.

CONFIGURABLE LED's

TRIP

TRIP

CONFIGURABLE
DIGITAL OUTPUTS

* Alarms

* Pickup unit

* Signals

* Tripping outputs, etc

* Configurable a/b

MODEL
3CPI-B2B-202000DA

Aplicacionesy Tecnologia, SA.

Headquarters: Parque Tecnoldgico, 210

48170-Zamudio, Vizcaya. Aptdo. 757-48080 Bilbao - Spain
Tel.: +34 - 944 522 003 - Fax: +34 - 944 522 140

Madrid: Avenida Via Dos Castillas, 23.

Chalet 16 - 28224 Pozuelo de Alarcén - Madrid - Spain.
Tel.: +34 - 913 527 056 - Fax: +34 - 913 526 304
ZIV U.S.A. Inc. 2340 River Road, Suite 210. Des Plaines

IL 60018 - U.S.A.Tel. 1-847-299-6580 Fax. 1-847-299-6581

www.ziv.es
www.zivusa.com

The information contained in this document is only indicative. For further information, please consult our Instructions Manuals or our Sales Office.

® ZIV Aplicaciones y Tecnologia, S.A. Zamudio 2003



