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New needs in Global Market

Needs for energy have changed. In addition to protection of goods and
people, there are emerging new needs:

Energy savings and costs optimisation
High energy availability

Investment optimisation
Maintainability
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New needs in Global Market

Examples:
Allocate exact energy costs to consumers
Analyse applications and electricity usages
|dentify peak demands to reduce them
Monitor energy quality down to the smallest loads
Ensure that protection settings are adequate
Know the load of electrical network in real time
Avoid outages by monitoring product alarms
Optimise network management through event logs (data recording)
Carry out preventive maintenance when necessary
Optimise equipment usage
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How to meet the new needs

Know
need for information (current, voltage, switchgear diagnosis, etc.)

Understand
need to analyse the information

Act

correct for optimal operation
.QRZ

SQGHUVW

SFW
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Protection and measurement

What is the purpose of protection?

Electrical systems are made up of loads and cables
and are used by people

Protection switchgear allows us to protect people and
goods against short circuits, overloads, insulation faults and
the risk of electrocution

Protection is also made compulsory by
electrical installation standards
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Protection and measurement

What is the purpose of measurement?

measurement allows us to know the electrical
data in order to achieve energy efficiency

measurement allows us to know the quality
indicators of the power which flows through the
electrical installation (frequency, THD harmonics
rates) in order to monitor power quality
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Protection and measurement

What is the purpose of combining
measurement with protection?

Lower installation cost compared with
a separate solution Modbus

No risk of errors when cabling the
measurement unit (matching sensors
with the switchgear)
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Measurement architecture
INn Compact NSX

In addition to its protection functions,
Compact NSX includes all measurement
functions through its Micrologic electronic
trip unit;
measurements of the following type:
Current (A)
Power (E)

Compact NSX is the only molded case circuit
breaker with an integrated power meter
In addition, Compact NSX provides
operating assistance functions:
alarms
time stamped event logs and tables
maintenance indicators
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Measurement architecture
INn Compact NSX

Real time measurements
permanent display of the RMS
value of the most loaded phase,
memorization of the interrupted current
value during a fault trip.

Independent measurement of network

frequency
measurements use a fixed sampling frequency, therefore no need to set
network frequency parameters .

Peak demand/minimum demand
present for each instantaneous measurement.
The peak demands for the phase with the highest load, current and power

demand can be reset by the release unit keypad.
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Measurement architecture
INn Compact NSX

Power measurement

Micrologic E units include measurement

of consumed power since the last

counter reset.

The active power meter can be reset by the keypad.

Measurement of average values (Micrologic E)
calculating the average value or even the current and power “demand” allows
us to:

eliminate or minimize penalties for exceeding contract values, e.g. by load
shedding/load restoring

give trend plots which can be used to forecast current and power demand
check the suitability of the subscribed power contracts
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Measurement architecture
INn Compact NSX

Power quality (Micrologic E)

calculating power quality indicators, harmonic distortion
levels (THD) for both current and voltage.

Reminder: the advantage of calculating THD

Harmonic level : Foreseeable effects

THDI < 10 %, THDu < 5% : None

10% < THDi < 50%, 5% < THDu < 8% + Significant pollution, possible nuisance effects

THDi > 50 %, THDu > 8% Strong pollution, probably malfunctioning

Taux Harmonic level 3 in current > 15% : Significant current in the neutral conductor
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Measurement architecture
INn Compact NSX

Micrologic

A

E

Display of protection settings

Threshols (A) and time delay

Measurements

Instant rms measurement

Current (A)

: Phase and neutral

: Phase average

: Phase with the highest load
: Earth (Micrologic 6)

. Phase current unbalance

Voltages (V)

. Phase to phase

. Phase to neutral

. Average phase to phase voltage
- Average phase to neutral voltage
. Unbalance of voltages

- Phase rotation

Frequency (Hz)

- Network

Power
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. Reactive (kVA)

. Apparent (KVA)

+ Power factor, Cos j (fundamental)
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Measurement architecture
INn Compact NSX

Micrologic
A E

Measurements

Max / Min

- Associated with instant rms measurement

Power measurement

Power Active (kWh), reactive (kvar), apparent (kVA)

Measurement of values: ';demand”

Current (A) * Phase and neutral

Power demand : Active (kWh), reactive (kvar), apparent (kVA)

Qualité Power quality :

Total harmonic distortion (%) : THD (1,U)
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Integrated measurement in Micrologic

For circuit breakers with integrated measurement, two requirements

must be complied with:
having sufficient power to supply the trip unit for the protection function
carrying out a precise measurement

Compact NSX meets these two
requirements using a “New Generation”

current transformer comprising:

An air transformer which allows:
a large range of measurements
excellent precision

An iron transformer,
to supply power to the trip unit

/KLY QHZ JHQHUDWLRQ &7 LV DYDLODEOH
IRU DOO OLFURORJLF WULS XQLWYV
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Integrated measurement in Micrologic

Integrated measurement must not compromise the reliability of the

protection

In Micrologic, measurement (microprocessor) is separated from protection
(ASIC)

---------------------------- " :----------------------------------: . :----------------'-----'-----------:
Protection | i  Measurement : i Communication

: Separation

--------------------------------------------------------------------------------------

Metering and .
power Supp|y PrOCGSSIng
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Measurement consistency with Micrologic

Functionalities : MCCB'’s now have the
measurement function which existed on ACB’s

Communication : consistency (same
measurements, same registers, with the

same units) between the measurement
communicated by Masterpact and Compact NSX

Precision : the same measurement precision
as the Masterpact range
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Communication
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Communication

=

*HW PRUH UHOLDEOH GDWD LQ D IDVWHU ZD\
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Communication - technical

Communication bus
Thin wire
Data transfer media
Electrical data signal transmission
Data sent in digital form: 0 and 1
24V power supply can be in the same cable

1 character

_A
-~ N
.0 1100011D
T& J
Y
Start Data

-XVW OLNH RQ DQ\ FRPPXQLFDWLQJ SURGXFW
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Communication - technical

Modbus
Master/slave protocol
2 or 4 communication wires (RS485)
Speed of between 4800 and 38400 bps
Maximum of 247 slave units
Asynchronous transmission (half-duplex)

Minimal duration between 2 frames: 3.5
characters

Example of raw data: control order
emission
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Changes In circuit breakers

Circuit breakers have also changed, now providing more than just
protection, even for the smallest ratings.

It allows you to have a better knowledge and understanding of your
installation:
Extensive electronic protection
Real time measurement and time
stamping
Monitoring:
Circuit breaker status
Remote control
Assistance:
Alarms and actions on alarm
Alarm and event log

Operation counter and maintenance
indicator

&LUFXLW EUHDNHUV KHOS PDQDJH WKH LQVWL
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Changes In circuit breakers

Combining protection, measurements and communication into the
circuit breaker leads to gains in terms of:
Reducing costs
Reducing system costs (compared with a stand-alone solution)
Reducing installation costs
Enhanced quality
Ensuring correct cabling
System certification by the manufacturer
Time savings
Increasing response rates
One-shot installation
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Circuit breaker and communication

In addition to its advanced sensor role, the circuit breaker provides
iInformation to the user:

Locally
screen on the circuit breaker

On a remote screen

To supervision software

/KH FLUFXLW EUHDNHU LV D VRXUFHXKRWLBHRU
XVHG
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Circuit breaker and communication

4 functional communication levels:

Standard circuit breakers:
Status communication
Monitoring communication

Advanced circuit breakers: MPS 100

Measurement communication
Operating assistance communication

And several usages: IFM
Local display on a screen
Data transfer via a network

Schneider Electric — Jul 2009

FDM 121

25



Circuit breaker and communication

Communication at local switchboards/display level

Displaying information such as:
Measurements
Maximum / Minimum
Alarm logs
Maintenance indicator
Alarms

Counter reset
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Circuit breaker and communication

Network communication

Displaying information such as:
Energy measurement
Maximum / Minimum
Alarm logs
Maintenance indicator
Alarms

Counter reset

Display and modification of protection settings
Advanced functions configuration

Circuit breaker control

Integration in a management system
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Communication and Compact NSX

Each Compact NSX, with its communication cable (NSX cord), has an
RJ45 socket for external communication
click and play

You can connect a screen, a communication
module or both via this RJ45 socket ...
Only one module must be supplied with power

Modbus communication module

Auto-go function: speed as well as parity
are detected

Only the address must be configured using rotary switches
Built in test function to validate the internal wiring
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Installation check

To check the wiring
Test the link between the communication module,
the remote screen and the circuit breaker

Test the Modbus communication:

RCU software (Remote Control Utility)
Display measurements of I, U, P, E
Display the status: ON/OFF
Open/close control

5&8 VRIWZDUH FDQ EH GRZQORDGHGQRW IUHH
VLWH
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Installation check

To check your installation

View and check protection settings

RSU software (Remote Setting Utility)
View and modify protection parameters
Check protection curves
Set alamrms and SDx relays

5683 VRIWZDUH FDQ EH GRZQORDGHGQRW IUHH
VLWH
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Safety

Communication must not disturb  safety functions
Protection independent from other functions
Strengthened immunity

Communication must not allow people

to do just anything:
Blocking opening/closing orders by a “padlock”
Password required to change protections
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System vision

The need for a vision
of the system ...

The need to link data from di
circuit breakers and other pr
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Integration

The need for a vision of the system:
consolidate data
compare
analyse

Example: at supervision level
Supervise a switchboard
Supervise an electrical distribution network
Manage your electrical distribution network
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Integration

Compact NSX is easily integrated into all systems
Modbus: a simple protocol
A simple control interface
All parities are possible (none, even or odd)
All speeds are possible (4800, 9600, 19200, and 38400 bauds)
Quick bus response time (less than 40ms)
Register table similar to Masterpact one

In addition, Schneider Electric supplies support and assistance:

Users guide

Installation guide

Wiring and Modbus registers guide
Worldwide support
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Conclusion

3 mainmessages

Combining measurement with protection has many advantages:
reducing wiring compared with a separate solution
guaranteeing correct cabling of the measurement unit

Compact NSX is the only MCCB with integrated power measurement
and with class 1 precision on current measurement

Measurement & communication with Compact NSX is perfectly
consistent with that of Masterpact range
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Thank you!
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Compact NSXeee

The 100 to 3200 A Compact range

Schneider Electric's moulded case reference range

Compact NS

1600Db to 3200 !

Compact NS

630b to 1600

Compact NSX
400 to 630

D

O

Compact NSX : |
100 to 250
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Compact NSXeee

The Compact NSX 100 to 630 range

Advanced, high-performance and flexible

LV circuit breaker or switch (£ 690 V)
Fixed or withdrawable
2 sizes, 5 ratings
100/160/250 A: 2P (3P), 3P, 4P
400/630 A: 3P, 4P
Major 2 levels of performance
36, 50kA (415 V)
3 types of tripping devices
Thermomagnetic up to 250 A

Electronic

Advanced electronic incorporating
measurement and communication

Switchboard display unit _
Accessories and auxiliaries Withdrawable Version

Fixed Version
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Compact NSXeee
Common accessories and auxiliaries

Modular system for a custom-built Compact NSX




Compact NSXeee
Conformity to international standards

For the entire range, from circuit breakers to auxiliaries

IEC / EN
IEC 60947-1-2-3: general - circuit breakers - switch-disconnectors
IEC 60947-4: Motor contactors and starters

IEC 60947-5.1 and following: control-circuit devices and switching
elements; automatic control components

Specific
UL / CSA with Compact NSFs and Compact NSGs (@9

Marine classification companies
Bureau Veritas, Lloyd's Register of Shipping, Det Norske Veritas, etc. IR

Machines oG

CNOMO (machine-tools)
EN 60204 / NFC 79-130 (Electrical equipment of industrial machines)
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