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BZL-10B Shaft Current Relay Protection
Equipment

User’s Manual

Harbin Huaxin Power Electronic Equipment Co., Ltd.



Introduction to our company

Our company founded in 1986, is one of the professional factories
producing low—tension distribution equipment, power supply system and
shaft current relay protect fixture. Of 30 employees, there are 9
technologists and 4 quality managers. Our permanent assets have reached
7,500,000 RMB. Recently, our products have been used in both domestic
and overseas large and medium hydroelectric stations and met the
performance requirement. For example, in Xiao Fengman hydroelectric
station, a fateful accident was avoided betimes with the supervising
alarm.

Our BZL-10 series shaft current relay protection fixture is being
applied in many domestic and overseas large and medium hydroelectric
stations including “Cuishuli” of Nepal, “Kejia” of Macedonian and
some domestic stations suchas “Fengman”, “lotus flower”, “Tiansheng

Bridge”, “Wanjia stockaded village”, “Little Langdi”, “Liujia gorge”,

“Tuolin”, “Mujing”, “Zhuzhou”, “Qingju”, “Shan county”, “Gongchuan”,
“Qingshan” , “Mangtang brook” , “North brook”, “Xiayang”, “Nina”,
“Fengtan”, “Huanglongtan”, “Jiangkou”, “Hongjia ferry”, “Zhouning”,

“Nierji” etc.
I plant research and development of fourth generation (BZL-10C
model )has been put into the market, its performance and the indicators
are better than similar domestic products.

I plant research and development of fifth generation (BZL-10D model)



has entered the acceptance stage, its performance and the indicators are
ahead of similar products in the domestic and import substitution
products.
Our company attaching importance to the product quality has found
a set of strict quality control and proof—-test system. Now our company
has possessed perfect proof-test standard from material stock, each
produce process to products leaving factory, and achieved the
authentication from IS09000 quality control system. At present, our
company has gained customers’ reliance and trust with the enterprise
recognizing contract and keeping faith because a complete set of quality
control system applied in every tache including product design,

development, exploiting, manufacture and proof—-test have been formed.
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1 Utility

BZL-10B Model Shaft Current Relay Protection Fixtures are mainly
used to test the current in main shaft of generator, and to avoid the
axletree and other components from damaging when the insulation in
axletree is invalid. This device consists of two parts, transformer and
relay, customize transformers according to the generator.
2 Relay part
2.1 Overview
e BZL-10B shaft relay is used to monitor the condition of bearing
insulation, using the instrument transformer by detecting the base wave
on the 3rd order harmonic wave of the shaft current signal.
eBecause of the unsymmetrical bearing of a generator, the shaft will
generate shaft current when the shaft insulation is lower or broken down.
This current will break the shaft insulation and result in malfunction.
The damage degree depends on the amplitude and duration of shaft current,
therefore the sensitive shaft current protection is required to find
the insulation trouble in advanced and adopt corresponding measure to
guarantee the safety of the generator.
eThe relay is an amplifier, dual filters, A / D conversion, the MCU
intelligent analysis to determine control and over—current operation
and other aspects of the composition. Axis current indicating instrument
uses advanced digital technology, sensitive, precise control and

intuitive display, a block diagram of a schematic block diagram refer



to its composition.

eThe BZL-10B Shaft Current Relay has two operating modes: base wave
actuation and 3rd order harmonic wave actuation.

eWhen the disturbing magnetic field in generator is strong and the
transformer’ s output includes the 3rd order harmonic component, the
meter can monitor signal in both 50Hz and 150Hz. The 50Hz and
150Hz—disturbing components in current signal will be filtered, so that
the relay can detect and actuate steadily.

eWhen the disturbing magnetic field is weak with no disturbing harmonic
components in shaft current, the meter detects shaft current at 50Hz.
The shaft current passed through 50Hz filter channel and other
disturbing signal was eliminated so that error actuation can be avoided,
while 50Hz and 150Hz front shaft current is displayed alternately, the
present working frequency is displayed with indicator light on the
panel.

eThe fault current signal sampled from the shaft current transformer
CT of the relay would be amplified by IC1 and sent to a dual-channel
filter, in which one’ s cut-off frequency is set to 50Hz and other is
set to 150Hz. The output were rectified and sent to two A/D channels,
its ADC result is feed to MCU to analysis, judge and display the shaf't
current value. On the other hand, the ADC result would be compared with
two preset malfunction reference value, corresponding control signal

can be achieved to trigger CZ1 and CZ2 1in order to implement



corresponding protection function such as alarm and shutdown the power
switch. The series interface RS232 in our equipment can send the data
to Superior computer to disposal through our supervise software and
other configuration software.

2.2 Schematic block diagram

BZL-10B Shaft Current Relay
Schematic block diagram

Analysis
FD/BPF > A/D Judgemen RS232
I Test v

current Computer|
| 50Hz Y )
1# Alarm 2 Alarm

/
v

W1<:- OP FD/BPF A/D MCU Display
- §

(:f
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Figure 1



2.3 Technical parameters

Detection Frequency

Fundamental 50Hz and

Three Harmonic 150Hz

Set the action value

(fundamental or three harmonic)

both 1 and 2 stage 0.4~ 2.5A

preset refer to table 2

Actuation delay

1~255S preset refer to table 2

Working power

AC220V (50 or 60Hz); DC24V; DC85-220V

Input impendence

<40Q (Resistance characteristic)

Display

LED

Display resolution

0.1

Measuring range

0. 4-Maximum range Note: 1.

Output signal mode

2 way relay contact output

Contact capacity

AC250V/5A, DC28V/5A

Power

20W

Ambient temperature

Operating Temperature; —-10~+55C
Storage Temperature: —-25~+707C

Relative humidity

<90%

Dielectric strength ofinsulation

AC500V  ImA/1min

Dimensions

160 x 85 x 345

Weight

2kg

Table 1

Note: 1. We can not guarantee the accuracy of the measured values between

0.1 and 0.4 within the error range.

2.Between 0.4 and maximum range to ensure the accuracy of the

measured values within the tolerance range.




2.4 Front and Rear panel Figure and Key Explanation

2.4.1 Front panel

_ Shaft Current Relay
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Harbin huaxin power electronic equipment co., LTD
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Figure 2

Key of front panel explanation:
e 1-add, value increase 1;

e 2—sub, value subtrahend 1;

e 3-set, enter set state;
e4-test, enter self-test state;

e 5—test current adjustment knob, adjust test current of self-test

state,



2.4.2 Rear panel
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Rear panel explanation:
ol. 2 —150 Hz, 50 Hz analog output positive
o4, 5 ~—Work winding access terminal
6. 7 —Test winding access terminal

8. 9. 10 —1# Alarm relay contact output;

el11. 12 —150 Hz, 50 Hz analog output negative

13, 14 —Upper Computer Communication Port (with 23)

®15. 16. 17-2 # Alarm relay contact output

® 138 -PE

e19. 20 — Power supply (access L, N when AC power supply; Access
+, -when DC is powered

o1, - fuse

®22. - switch

®23, - Upper Computer Communication Port (DB9)



2.5 Operating Instruction
On the panel, there are four keys including “A” key, “\V” key,

“Setup” key and “Test” key. In the real of the relay, users can connect
lead to corresponding terminates according to the marks shown on the
terminals labels. After the power is switched on, the frequency of 50HZ
red light, digital tube display the fundamental axis current value;
after 5 seconds, the frequency of 150HZ red light, digital tube display
three harmonic axial current value, then 50HZ and 150HZ indicator lights
alternate. At this point, the shaft current relay has entered the normal
working state. When the meter has digital display, the unit of reading
before the decimal point is ampere, corresponding to the original side
of the current transformer. For example, when the reading is 1.2, the
current of the crankshaft is 1.2A.
2.5.1 Set

ePress the keys, enter the instrument settings, digital tube display
the first "1", set 1# alarm current; then press "A" or "v " key at the
key to adjust the setting value;

eContinue to press the keys, digital tube display the first "2", set
2# alarm current; then press "A" or "v " key at the key to adjust the
setting value;

eContinue to press the keys, digital tube display the first "3", set
the alarm relay contact time delay action, then press "A" or "v " key

at the key to adjust the setting value;



eContinue to press the settings key, save the set data, exit the settings,
and revert to the display state.
eWhen the relay is out of the factory, the alarm control current setting

value and the alarm delay value have been set as follows. The user can

also set up according to the actual situation at the scene.

Measure | Measure Set value (May be regulate in range)
range | value(A) | 1# alarm (A) |2# alarm (A) Delay time (S)
2A 0.4-2.5 0.5 1.5 30
10A 0.4-11.0 0.5 5.0 30
25A 0.4-27.0 5.0 15.0 30
table 2

2.5.2 Function:

When the generator bearings are in good insulation, the axle current
indicating instrument should be close to zero;

When the shaft current generated on the generator shaft is less than
the setting value of the 1# alarm, the shaft of the generator shaft is
provided with smaller shaft current, and the normal operation of the
generator set is not affected;

When the shaft current generated by the generator shaft is larger
than that on the 1# alarm set value is less than 2# the alarm settings,
the front panel 1# alarm indicator lights and alarm output 1# relay

contact action, suggesting that the generator shaft shaft current



generated, but the shaft current generated at this time and no serious
harm;

When the current is greater than 2# the alarm settings, the front
panel 2# alarm indicator, 2# alarm relay contact output in the set delay
time after the action, the shaft current generated at this time have harm,
the contact can receive control signal generator shutdown, shutdown of
detection, to prevent excessive shaft current shaft insulation breakdown
fault.

2.5.3 Test current key

This key for instruments, when you need to verify that the new set
of action current, press the test key, and adjust the current test knob,
W2 sent by relay test winding 50HZ analog current signal transformer on
the shaft, the working winding W1 induced equivalent current back to the
relay. The current is adjusted to a predetermined value until the
corresponding warning signal light is on to verify whether the action
value setting is correct or whether the relay is functioning properly.

! Note: when you press the "test" button, the relay has control on

the output contacts are disconnected, the test under the condition of

contact output, it will not affect the operation of the whole control

system.
2.6 PC monitror and RS-232 serial port
2.6.1 PC Monitoring Features

Before you use the BZL-10X series axial current relay protection



device (type B, C type) produced by our factory, please install the device
monitoring software on your computer (random configuration).

Connect the U disk to the computer and follow the prompts to install
the program, then the monitor window can display.

Relay and computer 232 interface according to the product manual can
be correctly connected to use.

Monitoring window features: 2A range as an example, see the

following picture:
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e 1 50/150HZ Monitoring Channel Data Display Window
® ) Set Value Display Window

e 3 Alarm and Test Status Display Window



2. 6.2 Connect line of 232 series port
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2.7 BExterior size and Hole size

e Dimensions: 160 x 85 x 315 (Length x Width x Depth)

e Installation: plug—in panel mounting

Hole size: 151 x76 (Length x Width)
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eDimensional chart:
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3 Transformer part
3.1 Overview

The stator core of the stator and the magnetic pole of the
configuration of the asymmetry and other reasons, causing the magnetic
flux imbalance, the imbalance between the magnetic flux axis and axis
of the shaft potential, along the axial distribution of the rotor.
Although this axis has a potential value of small (general in about a
dozen volts), but due to the rotor shaft resistance is very small, if
it along the bearing and a bottom plate to form a closed loop, shaft
currents up to large numerical (hundreds to thousands of Amperes), it
will lead to oil changes, bearing vibration increases, bearing burns
and other accidents. Therefore, the general use of 0.5 2 mm thick
phenolic glass panels so that bearing insulation. Despite these measures,
but this does not mean that said bearing safety is guaranteed, in a sense,
bearing damage depends on the shaft of the current amplitude and duration
of action; from the perspective of the operation, operation personnel
needs at any time or know in advance the current axis changes or bearing
insulation damage degree. The axial current transformer is a special
transformer designed for this purpose, and can detect the axial current
of 1A. Its core is made of a special silicon steel sheet and wound. The
winding is divided into two windings: Test windings and working windings.

The load impedance of the working winding is <40Q, and the signal is



provided for relay protection.
3.2Main Technical parameters
e Transformer type: BZL-10B—¢ OO OJOJ ( Example: BZL-10B-¢ 1500)

1500 indicates a mounting shaft diameter of 1500mm

e Flow ratio: usually 400:1, the other proportion can be customized

according to customer demand

® The primary side of transformer can detect the shaft current of 0. 4A

above (2A, 10A, 25A three range, in the order specified by the user)

@® Saturation multiple: 10

@ Current ration error: <10%

® I[nsulation class: B

@® The secondary windings include test winding and working winding
Working winding output shaft current according to 400: 1. Test winding
substitute transformer output 50HZ secondary current. When the current
into working winding , relay self—-inspection

@® Usually the minimum inner diameter is the spindle diameter plus 20mm,
Usually the transformers are linked by a connecting plate, with two
or four separate sections connected.

@® The insulation voltage endurance between two winding is 2KV, and that
between windings and outside shell is the same value

@® The insulation impendence between windings and outside shell >100MQY

® Load impedance is <40Q

3.3 Transformer structure



Transformer bushing type, as is convenient for the users to install
into two halves (or four halves), with a connecting plate and the
fastening bolt can be constitute a whole ring, through four mounting

bracket fixed on the generator body, such as the diagram.
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e D generator shaft diameter

e D+20mm is the inner diameter of transformer.

e D+20mm+ (206mm x 2) is the radial dimension of the transformer
(including the stent)

e The maximum axial size of the transformer is 155mm

e Suitable for mounting shaft diameter for supporting bracket
300-1500mm transformer (standard)

3.4Installation

3.4.1Installation requirements

@® The transformer and generator shaft of the concentric degree
tolerance are 10Hmm, the level tolerance are 2mm.

@® The test windings and the working windings of the transformer are made



of 2 %1 or 2 =* 1.5 shielded cable drawn out machines.. Wire each 1-1.5
meter with a wire clip is fixed, cable through the wire clip when the
application of the insulation paper package is tight, wire clip is fixed
on the body.

® The transformer should be stored for a long time to avoid deformation.
@® Transformer connecting bolts and bracket positioning bolt should be
inaproper torque tightening so as not to damage the transformer.
3.4.2 Installation method

@® The transformer disintegrated, unscrew the connecting plate by bolts,
remove the connecting plate (Figure 24).

@® The two part according to the identification of transformer set in
the shaft and butt bolt connecting plate and transformer connected
together (Figure 2B).

® Please label the installation of the cut. After the installation of
the cut gap is not greater than 0.2 mm, or may affect the performance
(Figure 2C).

@® According to special requirements, there is no connection plate
connection mode, by screw connection, after installation the incision
gap is not more than 0.2 mm(Figure 2D).
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Figure 2 A

Figure 2B

Figure 2C

3.4.3 Schematic diagram of connection

Figure 2D

@® The horizontal direction of one terminal is respectively short of the

short terminal of the random configuration (Figure 8).

@ The other side lead to the relay terminal (Figure 8) respectively.
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Figures : Transformer supporting bracket and the shape parameters

1, support bracket for standard size.
2, the following is the installation of the shaft diameter of 300-1500mm transformer support
bracket size map:
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Figure 9

3, according to the user drawings requested to extend the preparation board, size
as shown below. When the transformer is installed, the length of the preparation plate
can be adjusted according to the actual situation in the field.
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4 Deal method for normal malfunctions

4.1 No change in the indictor value while test current is given. At first,
remove connect lines of four terminatesWl and W2 on the back panel,
connect two neighboring terminates (2, 3) between W1 and W2 with a single
lead.

4.2 Debug the relay part according to the adjusting process of the test
current. If no abnormality in this process, the relay part should be well
balanced, and the following process can be used to detect the malfunction
point.

4.3 Test the resistance of both winds W1 and W2, if the resistance, each
of which is equal to or less than 40Q), is excess larger, the malfunction
point should exist in the connect line between the CT and relay. Test
the connect line to CT according to the figure of the connecting to

mutual-inductor.

5 Random file

@® User’ s Manual

® Guide of Debug and operation
@ Certificate

@® Product inspection records

® Can store equipment (program, electronic version of User’ s Manual,
Guide of Debug and operation, etc.)

6 Order declare



e The inner diameter of the diameter of the shaft or motor current
transformer shaft.
e Relay Voltage: AC220V, DC220V, DC110V, DC24V,
e Detection range: 2A, 10A, 25A.
e Fundamental frequency: 50Hz or 60Hz.
e Contact output type: a NO and a NC or Two-way NO.

Manual, debugging guide and other technical information, the company
will due to upgrade or other reasons not be updated regularly, to keep
an eye on our website can also be linked to our company, access to the

latest version.

Harbin Huaxin Power Electronic Equipment Co.,LTD
Address: No.79, WenHua, XiangFang District of Harbin,HeiLongJiang Province
Tel: +86451-86679103 Fax:+86451-86677645 Postcode:150040

http:www.hxdldz.cn E-mail:hxdldz@126.com






