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Protection Against Reverse Power Flow

Protection, Metering and Communications

Ref. FWDI702A



Description

Application

WDI are protective relays against
reverse power flow and are designed
with the latest digital technology.

The equipment incorporates a metering
unit to isolate the generator from the
electric circuit, when there is a driving
power failure.

WDI relays are equipped with a local
communications port and optionally they
can have a remote communications
port.

The WDI equipment guarantees an easy
installation process. They can be used
separately or integrated in systems with
other type of devices such as CPI, TP,
FGI, SCI, MXI, etc.

If a generator is connected to the
electrical power system and its driving
power stops while the excitation is
applied, the generator becomes a
synchronous motor.

The main purpose of the protection
against reverse power flow is to isolate
the generator from the electrical power
system when the above mentioned
conditions take place.

This protection is really a turbine
protection, since in case of reverse
power flow, the turbine is affected by
abnormal stresses leading to the
following troubles:

-Steam turbines:

Busbars

REMOTE CENTER

CENTRAL UNIT / CONCENTRATOR

PC LOCAL

Functions

Damage and overheating in blades.
-Hydraulic turbines:

Cavitation
-Diesel groups:

Risk of explosion

Steam and gas turbines, are the most
sensitive to the motorization
phenomenon. Among hydraulic turbines,
the Kaplan type are the most sensitive,
the Francis type could be affected
sometimes, while the Pelton turbines are
not affected at all.

To protect a machine against this
phenomenon, protection against reverse
power flow (32) is applied. This
protection operates when the electric
system delivers active power to the
generator. Protections should be set to a
value below of the combined mechanic
and electric power losses, usually
between 1% and 2% of the rated power.
Two types of tripping modes are
present:

Quick mode:
Depending on the turbine’s distributor or
injector status

Slow mode:
With time delay (usually 2 seconds) to allow
power fluctuation and avoid unwanted trips

* 8 Led Targets, (7 configurable)
* 2 programmable digital inputs,

4 < Sequence of Event Recording
« Self-diagnostics and monitoring
e Time synchronization

They incorporate, as standard, the following ones:

{ « 2 tripping outputs (1 switched contact and 1 programmable a/b)
« 3 auxiliary outputs (2 configurable)
e Local and remote communications interface (Optional)




Man-machine interface

Man - machine interface can be
performed in two different ways
* LOCALLY, through:
1. Protection function access using
(F2) key . With the cover installed,
access is allowed through one of the
function keys. By pressing F2 key, the
following information is sequentially
displayed:

*Target Indication - Last Trip

 Current metering

(primary side)

» Target Reset

* Led Reset
2. Protection function access using
entire keypad. Removing the cover,
user has access to the entire 16 key
keyboard arranged in a 4x4 matrix and
to the four function keys below the
display. Access to the different menu
functions is accomplished by using the

Configuration ~ General Adjustments ~ Information
Inputs and outputs Measurements
Communications Protection

selection arrows (¥, AN) or directly
pressing the number of the desired
option displayed on the screen.

The liquid crystal alphanumeric display
has 4 rows with 20 characters each. It
provides information about terminal unit
alarms, settings, metering, status, etc .

3. Via PC. Connected to RS:232 front
port. Maximum capabilities can be
achieved by using the Zivercom
communications program.

* REMOTELY:

Communication through the rear port
RS 232 or Optical Fiber (glass or
plastic).
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Communications

The communications program
enables the dialogue with WDI 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,
metering data, etc..

The program is protected against
unauthorized users. Z%ercoml, runs
under Windows™, it is user friendly and
easy to handle

Every menu contains 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/O, can only be carried
out in local mode.

Modularity

The WDI protective relays are mounted
in standard 1/7 19"rack metallic housing,
all are 6 RU high and painted in graphite
color. They are designed for panel
installation. Additionally, WDI equipment
can be part of a system with other type
of protections (CPI, MXI and/or FGI). In
this case, housings would be 1/2 or 1
19"-rack. All equipment is protected with
a transparent sealable cover.

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

General Settings

CT Ratio 1-3.000
VT Ratio 1-4.000
Protection
First power threshold Pr>> 0.5-30%Pr
Time Delay 0-60 seconds
Second power threshold > 0.5-30%Pr
Time Dial 011
Definite Time 0-60 seconds

Pr: Rated Power
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Sistem incorporating protective relays and 3IRD terminal in a 19" rack.
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Technical characteristics Dimensions

Auxiliary voltage (Uaux)*

2448Vie (20%)

110125 Ve (£ 20%)

220250 Ve (£ 20%)

230 Vac (£ 20%)

Power consumption: 7W

* Selectable according to models

Current inputs

Rated current (I,) lor5A

Thermal withstand capability

4n Continuously
501n During 3
1001n During 1s
Dynamic limit 2401n
Burdens
In=1A <0.1VA
In=5A <02VA
Voltage inputs
Rated values (Un) 110V, 50 Hz
Rated values (Un) 120V, 60 Hz
Thermal capability (continuous) 2xUn (phases)
Thermal capability (for 105) 3.6 Un (zero sequence)
Digital inputs
Input voltage range
24-250 £20% Vic*
110£20% Veclac
230 Vea £20% Vac
Consumption <10mA
*Range according to model
Tripping outputs
Switching capability 2500W
Breaking capability 250 W/1250 VA
Switching voltage 250 Vee
| continuous 5A
I'short duration 10A during0.5s
Auxiliary outputs
Switching capability 2000W
Breaking capability 200 W/1000 VA
Switching voltage 250 Ve
I continuous 3A
I short duration 8Aduring4s

Enclosure Type "D"
210.5

|

262

243

NOTE: These dimensions are valid
for both vertical and horizontal
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Measurements in mm

* With a resistive load




Model selection DWD" DDDDB@@B Standards and type tests
A A

ENCLOSURE A AdA
Vertical 3 This equipment satisfies and exceeds the
Horizontal 8 requirements of IEC-255 in its maximum
class for all the values indicated below:
N | lsulation test (EC-255.5)
32 A Between circuits and earth 2KV, 50 Hz 1 min
Between independent circuits 2kV,50 Hz L min
RATED CURRENT impulse test
In=1A 1
nhA > (IEC 2555)
5kV,1.2/50 s, 05
1 MHz disturhances
AUXILIARY VOLTAGE (IEC 255-22-4 Class 11l
POWER DIGITAL SUPERVISED Common mode 25kV
SUPPLY INPUTS* DIGITAL INPUTS Differential mode kv
U-48Vy, | 24-48V, | 24-48V (V) | 1
10-250V, | 24-125V, | 15V, () | 2 Fast ransients
10-15V,, | 48-250V, | 250V (VI) 3 e ——
1252350V, | O (hor (1) | (v, or(v) | = (IEC 255-22-1 Class V)
*#20% **To be defined based on the selected option 4%V £10%
Electrostatic discharges
(IEC 255-22-2 Class Ill)
RATED VOLTAGE KV £ 10%
110V, /50 Hz 1
120V, / 60 Hz 3 Temperature (IEC-255-6)
Operating range -10°C to +55°C
Storage range -25°C to +70°C
Humidity 95% (non condensing)
COMMUNICATIONS
RS232 +RS232 1 Alternating component (ripple)
RS232 +P.OF. of 1 mm.
RS232+G.OF. 3 (EC 25511
Ripple should always be less than 20%
Radio frequency emissivity
[EC-418B (5) 80
TYPE OF ENCLOSURE
6ULT 19 rack | D Degree of protection provided by the enclosure

6Ux1 19" rack* V |P 51 for the metallic enclosure. IEC-529

*When integrated in one full rack system

Susceptibility to radiated electromagnetic fields

[EC-5-22-3 Class Il
EXAMPLE: Model 3-WDI-A2B-212000DA 0Vim

Rated Voltage: 110 Vac. Rated Current: 5 A, Auxiliary Voltage 125 Vdc. Communications via plastic O. F .




Connections diagram
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MODEL

CONFIGURABLE DIGITAL INPUTS: 3WDI-AOB-212000DA
* Breaker position
* Voltage supervision
* Blocking, etc.
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