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Chapter 1 - Introduction

1 CHAPTER OVERVIEW

This chapter provides some general information about the technical manual and an introduction to the devicels)
described in this technical manual.

This chapter contains the following sections:

Chapter Overview 3
Foreword 4
Product Scope 5
Ordering Options 6
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2 FOREWORD

This technical manual provides a functional and technical description of GE's Px4x-92LE, as well as a
comprehensive set of instructions for using the device. The level at which this manual is written assumes that you
are already familiar with protection engineering and have experience in this discipline. The description of principles
and theory is limited to that which is necessary to understand the product. For further details on general
protection engineering theory, we refer you to GE's publication, Protection and Automation Application Guide,
which is available online or from our Contact Centre.

We have attempted to make this manual as accurate, comprehensive and user-friendly as possible. However we
cannot guarantee that it is free from errors. Nor can we state that it cannot be improved. We would therefore be
very pleased to hear from you if you discover any errors, or have any suggestions for improvement. Our policy is to
provide the information necessary to help you safely specify, engineer, install, commission, maintain, and
eventually dispose of this product. We consider that this manual provides the necessary information, but if you
consider that more details are needed, please contact us.

All feedback should be sent to our contact centre via:

contact.centre@ge.com

4 Px4x-92LE-TM-EN-4
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3 PRODUCT SCOPE

The IEC 61850-9-2LE interface board assures communication with compliant Merging Units (MU). To order an IEC
61850-9-2LE version of the IED, see the relevant option in the IED's Cortec.

Px4x-92LE-TM-EN-4 5
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4 ORDERING OPTIONS

All current models and variants for this product are defined in an interactive spreadsheet called the CORTEC. This is
available on the company website.

Alternatively, you can obtain it via the Contact Centre at:
contact.centre@ge.com

A copy of the CORTEC is also supplied as a static table in the Appendices of this document. However, it should only
be used for guidance as it provides a snapshot of the interactive data taken at the time of publication.

6 Px4x-92LE-TM-EN-4
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Chapter 2 - Hardware Design

1 CHAPTER OVERVIEW

This chapter provides information about the product's hardware design.

This chapter contains the following sections:

Chapter Overview 9
List of Boards 10
Redundant IEC61850-9-2LE Board 11
Rear Panel 12
Px4x-92LE-TM-EN-4 9



Chapter 2 - Hardware Design

2 LIST OF BOARDS

The product's hardware consists of several modules drawn from a standard range. The exact specification and
number of hardware modules depends on the model number and variant. Depending on the exact model, the
product in question will use a selection of the following boards.

Board

Use

Main Processor board - 40TE or smaller

Main Processor board - without support for function keys

Main Processor board - 60TE or larger

Main Processor board - with support for function keys

Power supply board - 24/54V DC

Power supply input. Accepts DC voltage between 24V and 54V

Power supply board - 48/125V DC

Power supply input. Accepts DC voltage between 48V and 125V

Power supply board - 110/250V DC

Power supply input. Accepts DC voltage between 110V and 125V

Transformer board

Contains the voltage and current transformers

Input board

Contains the A/D conversion circuitry

Input board with opto-inputs

Contains the A/D conversion circuitry + 8 digital opto-inputs

IRIG-B board - modulated input

Interface board for modulated IRIG-B timing signal

IRIG-B board - demodulated input

Interface board for demodulated IRIG-B timing signal

Fibre board

Interface board for fibre-based RS485 connection

Fibre board + IRIG-B

Interface board for fibre-based RS485 connection + demodulated IRIG-B

2nd rear communications board

Interface board for RS232 / RS485 connections

2nd rear communications board with IRIG-B
input

Interface board for RS232 / RS485 + IRIG-B connections

High-break output relay board

Output relay board with high breaking capacity relays

Redundant Ethernet RSTP + PRP + HSR + Failover
universal IRIG-B

Redundant Ethernet running RSTP + PRP + HSR + Failover (two fibre pairs), with on-board
universal IRIG-B

Redundant Ethernet RSTP + PRP + HSR + Failover
universal IRIG-B

Redundant Ethernet running RSTP + PRP + HSR + Failover (two copper pairs), with on-board
universal IRIG-B

Redundant Ethernet RSTP + PRP + HSR + Failover
universal IRIG-B

Redundant Ethernet running RSTP + PRP + HSR + Failover (one copper, one multi-mode
fibre, with on-board universal IRIG-B

Output relay output board

Standard output relay board

Redundant Ethernet PRP + Failover IEC
61850-9-2LE

Redundant Ethernet for IEC 61850-9-2LE process bus running PRP + Failover {two multi-
mode fibre)

10
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3 REDUNDANT IEC61850-9-2LE BOARD
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Figure 1: Redundant IEC 61850-9-2LE board

This board provides dual redundant Ethernet for IEC 61850-9-2LE process bus. The PRP and Failover redundancy
protocols are supported.

Optical Fibre Connectors

The board uses 1300 nm multi mode 100BaseFx with ST connectors.

SK7 Connector

This is a service port for commissioning and testing only. Do not use this for permanent connections.

LEDs
LED Function On off Flashing
Green Link Link ok Link broken
Yellow Activity Traffic
Note:
The 9-2LE interface fibre port does not support auto negotiation. Ensure the Ethernet port of the device connected to the 9-2
LE interface fibre port is set to 100Mbps full duplex.

Px4x-92LE-TM-EN-4 11
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4 REAR PANEL

The MICOM Px40 series uses a modular construction. Most of the internal workings are on boards and modules
which fit into slots. Some of the boards plug into terminal blocks, which are bolted onto the rear of the unit.
However, some boards such as the communications boards have their own connectors. The rear panel consists of
these terminal blocks plus the rears of the communications boards.

The back panel cut-outs and slot allocations vary. This depends on the product, the type of boards and the
terminal blocks needed to populate the case. The following diagram shows a typical rear view of a case populated
with various boards. The IEC 61850-9-2LE interface is highlighted in grey.

T B
= O (N AN AN AN AN AN
« e
; g %%%%%%%%
ARSI e e e

E00108

Figure 2: Rear view of populated case

Note:
This diagram is a typical example and may not show the exact same arrangement of boards as your particular model. Refer
to the Cortec for product details.
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Chapter 3 - Operation

1 CHAPTER OVERVIEW

This chapter provides details of how the product functions.

This chapter contains the following sections:

Chapter Overview 15
IEC 61850 16
Data Resampling 18
Sampled Value Alignment 19
Data Quality 21
Process Bus Performance 25
VT Switching 26
Virtual Inputs and Outputs 27
IED Alarms 29
P546 37
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Chapter 3 - Operation

2 IEC 61850

This section describes how the IEC 61850 standard is applied to GE products. It is not a description of the standard
itself. The level at which this section is written assumes that the reader is already familiar with the IEC 61850
standard.

IEC 61850 is the international standard for Ethernet-based communication in substations. It enables integration of
all protection, control, measurement and monitoring functions within a substation, and additionally provides the
means for interlocking and inter-tripping. It combines the convenience of Ethernet with the security that is so
essential in substations today.

There are two editions of most parts of the IEC 61850 standard; edition 1 and edition 2. The edition which this
product supports depends on the Software Version.

From Software Version 90 onwards, it is possible to select between edition 1 and edition 2. Switching between
edition 1 and edition 2 is described in the Selection of the IEC 61850 Edition section.

An additional section detailing the enhancements in edition 2 models is documented later in this chapter, if
applicable.

2.1 BENEFITS OF IEC 61850
The standard provides:

Standardised models for IEDs and other equipment within the substation

Standardised communication services (the methods used to access and exchange data)
Standardised formats for configuration files

Peer-to-peer communication

The standard adheres to the requirements laid out by the ISO OSI model and therefore provides complete vendor
interoperability and flexibility on the transmission types and protocols used. This includes mapping of data onto
Ethernet, which is becoming more and more widely used in substations, in favour of R5485. Using Ethernet in the
substation offers many advantages, most significantly including:

e Ethernet allows high-speed data rates (currently 100 Mbps, rather than tens of kbps or less used by most
serial protocols)

e FEthernet provides the possibility to have multiple clients

e FEthernetis an open standard in every-day use

e There is a wide range of Ethernet-compatible products that may be used to supplement the LAN installation
(hubs, bridges, switches)

2.2 IEC 61850 INTEROPERABILITY

A major benefit of IEC 61850 is interoperability. IEC 61850 standardizes the data model of substation IEDs, which
allows interoperability between products from multiple vendors.

An |EC 61850-compliant device may be interoperable, but this does not mean it is interchangeable. You cannot
simply replace a product from one vendor with that of another without reconfiguration. However, the terminology
is pre-defined and anyone with prior knowledge of IEC 61850 should be able to integrate a new device very quickly
without having to map all of the new data. IEC 61850 brings improved substation communications and
interoperability to the end user, at a lower cost.

2.3 INTRODUCTION TO IEC 61850-9-2LE

IEC 61850-9-2LE defines Process Bus communications between the different components of the substation
automation system. MiCOM IEDs with an IEC 61850-9-2LE interface can communicate with the Process Bus and
receive IEC 61850-9-2LE data from Merging Units. Analogue Merging Units digitise analogue values from

16 Px4x-92LE-TM-EN-4
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conventional CTs and VTs, replacing analogue inputs. This simplifies the installation by replacing low voltage
analogue measurement wiring with the Process Bus Local Area Network. Using a fibre optic network instead of
heavy copper cables between the measuring device and the IED provides safer and more economical cross-site
cabling. It also allows IEDs to receive current and voltage sampled data through Digital Merging Units from non-

conventional instrument transformers such as optical and Rogowski devices.

2.4 IEDS WITH AN IEC61850-9-2LE INTERFACE

The implementation has been designed to be especially resilient and reliable in the presence of interference, such
as latency, jitter and missing or suspect data.

CTNT Samplin
M— input ping CPU
module
[b
I IED
[ Ic |
E01034
Figure 3: MiCOM IED with conventional CT and VT inputs
Analogue
- Merging
— _L IED with
Wi
Digital Ethemet | 11 61850 9-2LE
c | M(leJrg.Tg S Interface
ni

E01032

NCIT Va

NCIT la
NCIT Ib

Zl |1 =Z =
ol |8
<l |I<
ol |o

NCIT Ic

Figure 4: 1ED with IEC 61850 9-2LE inputs

Px4x-92LE-TM-EN-4
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3

DATA RESAMPLING

An |EC 61850-9-2LE SV interface receives 80 Sampled Values per cycle from the Process Bus. This is the same for
both 50 and 60 Hz. The SV interface then resamples these Sampled Values to make the data appear the same to
the IED as analogue signals would do on its normal inputs from CTs and VTs. The resampling frequency depends

on the device.

The IEC 61850-9-2LE interface also tracks the supply frequency. This is because the Sampled Values from the

Process Bus are fixed at 4000 samples/sec for 50 Hz and 4800 samples/sec at 60 Hz.

VA
VB

s <
Z O

vlllvvvv

Analog
Merging Unit

Sampled Values
(80 samples per cycle)

Process Bus

SVIED
IEC 86\1/850 Resampling cPU
Interface
V03701

Figure 5: Data sampling using an IEC 61850-9-2LE interface

Note:

The resampling rate for the P743 is 48 samples/cycle.

18
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4 SAMPLED VALUE ALIGNMENT

Sampled Value frames from different Merging Units on the Process Bus may not arrive at the same time at the IED.
The transmission delay depends on the background Ethernet traffic and how many switches are used in the
Process Bus network.

Transmission delays do not usually matter for functions such as three-phase overcurrent protection where current
signals are all received in a single frame. However, a function such as distance protection uses voltage and current
signals which may be from different merging units with different transmission delays. The SV interface
synchronises the voltage and current samples that are sent to the IED’s distance protection function. The IED then
uses the Merge Unit Delay setting, which is set to the maximum expected delay between the first and last
Sampled Value.

The following examples show how you would need to set the delay.

e If the IED receives one Logical Node only, no delay is needed so set the merging unit delay to 0 ms.

e |If the IED receives several Logical Nodes at the same time, no delay is needed so set the merging unit delay
to 0 ms.

e If the IED receives several Logical Nodes but not at the same time, set the merging unit delay to an
appropriate non-zero value.

If all the Logical Nodes configured in the IED are not received during the merging unit delay time, an alarmis
raised.

To set the merging unit delay during commissioning, set MUs Delay Search to ves. The IED then monitors the
Sampled Value frames received for the next two seconds and displays the maximum delay between identical
samples.

4.1 CHANNEL MAPPINGS FOR SAV TEST, SAV QUESTIONABLE, SAV INVALID

These signals correspond to the analogue channels in a conventional MiCOM IED. The channel name appears on
the IED display against each bit.

P441SV, P442, P444

0o 1 2 3 4 |5 6 7 8 9 10 11 12 13 1415 16 17 18 19 20 21 22 23
VA |VB |VC |VSC1 |IA1 |IB1 |IC1 |IM |INSEN IA2 |I1B2 |IC2 |VSC2

P446, P546, P841B

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
VA |VB VC |VSC1 |IA1 |IB1 |IC1 |IM |INSEN IA2 |1B2 [IC2 |VSC2

4.2 CHANNEL MAPPINGS

Each sampled value that enters the device is assigned a channel number from 0 to 23 according to the table
below:

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
VA VB |IY1 |IYZ2 |IY3 |IA2 |IB2 [IC2 |IA1l |IB1 [IC1 VC |VFLUX [IA5 |IB5 [IC5 |IA4 |IB4 |IC4 [IA3 |IB3 |IC3

The cells SAV Test, SAV Questionable and SAV Invalid, are 24 bit registers which represent the corresponding
Sampled Value according to the above table. For example, if the VB sampled value was questionable, bit 1 in the
SAV Questionable register would be set to 1 and this would be displayed accordingly on the HMI panel.

Px4x-92LE-TM-EN-4 19
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P743

VA VB |IA3 |IB3 |IC3 |IA2 |IB2 |IC2 |IA1l |IB1 |IC1 VC IA6 [IB6 |IC6 |IA5 |IB5 |IC5 |IA4 |IB4 |IC4

20 Px4x-92LE-TM-EN-4
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5 DATA QUALITY

Any degradation in the measurement or transmission of Sampled Values means that the protection function of the
IED may not operate correctly. Data frames from a typical Logical Node have quality flags assigned to each of the
channels. The device adapts the behaviour of protection functions according to these quality flags. The available
quality flags are Good, Invalid and Questionable. A Test flag is also available for test purposes.

A protection function operates normally when all the necessary Sampled Value inputs are available and have a
Good Quality flag. When the flag for one or more of the Sampled Value inputs changes to Invalid, the protection
function is inhibited. When the flag for one or more of the Sampled Value inputs changes to Questionable, the
protection function can either be inhibited or not, depending on the chosen options in the Trus Ques Data setting.
The options are:

e Bit 0:0ut of Range

e Bit 1:Bad Reference

e Bit 2:0scillatory

e Bit 3:0ld Data

e Bit 4:Inconsistent

e Bit 5:naccurate

The protection function will be trusted and NOT inhibited for questionable data for the items above which have
been set.

The protection function returns to the Normal state when the quality flags for all the necessary Sampled Value
inputs are Good. The quality flags can change with each sample, therefore there is a one-cycle transition delay
between the Normal and Inhibit states for each protection function.

5.1 IMPACT OF DATA QUALITY ON PROTECTION FUNCTIONS

The following table shows how Sampled Value errors affect protection functions in the IED.

For example, overcurrent protection can be configured as directional, in which case the voltage inputs have an
impact on the function. The quality of the voltage input is not important if the overcurrent is non-directional.

X means the SV input affects the Normal and Inhibit states of the protection function.
# means the protection function is affected where configured to work with this input.

$ means that frequency protection operates if any one current or voltage phase is good quality.

5.11 P441SV, P442, P444

[IA11B1IC1] [IA21B21C2] | [VAVBVC] VsCl VSC2 IN SEN IM
Distance Protection X # X #
Overcurrent Protection X # #
Negative Sequence Overcurrent
Protection A # #
Broken Conductor Protection X # #
E? gtzcl:t? C:Jr:t Overcurrent 4 4 4 4
Directional Earth Fault Protection X # X #
Residual Overvoltage Protection X
Zero Sequence Power Protection # # X #
Undercurrent Protection X #
Voltage Protection X

Px4x-92LE-TM-EN-4 21
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Frequency Protection X

5.1.2 P446, P546, P8418B

Differential
Protection % # #

Distance
Protection

Directional
Earth Fault

Overcurrent
Protection

Negative
Sequence

Broken
Conductor

Earth Fault
Protection

REF
Protection

SEF
Protection

Residual
Overvoltage

Voltage
Protection

Frequency
Protection $ $ $

513 P645

lefereqtlol ¥ # # # ¥

Protection

REF HV Protection X # X

REF LV Protection # X X

REF TV Protection # X # X
Overcurrent HV ¥ # #
Protection

Overcurrent v # ¥ #
Protection

Overcurrent TV # N # #
Protection

NPS HV Protection X # #
NPS LV Protection # X #

22 Px4x-92LE-TM-EN-4
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NPS TV Protection # X # #

Earth Fgult HV # # # #
Protection

Earth Fgult v # # # #
Protection

Earth Fgult TV 4 4 4 # 4
Protection

Voltage Protection X

Residual M
Overvoltage NVD

Overfluxing M

Volts/Hz W1

Overfluxing M
Volts/Hz W2

Frequency

Protection $ $ $ $ $ $ $
5.1.4 P743

In most IEDs, Sampled Value frames that have an Invalid flag are ignored by the IED and are treated as missing.
However, if the P743 receives an Invalid flag, it blocks its protection functions and generates alarms. The P743
works with direct samples, therefore the quality status needs to be monitored to prevent an unexpected trip.

Differential Protection

Dead Zone Protection

Circuit Breaker Failure

Three Phase Overcurrent
Earth Fault Current

X | X|X|X| X| X

CT Supervision

5.1.5 P746

Differential Protection # # # # # # #

Overcurrent Terminal 1

Overcurrent Terminal 2 X

Overcurrent Terminal 3 X

Overcurrent Terminal 4 X

Overcurrent Terminal 5 X

Overcurrent Terminal 6 X
Earth Fault Terminal 1 X

Px4x-92LE-TM-EN-4 23
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Earth Fault Terminal 2 X

Earth Fault Terminal 3 X
Earth Fault Terminal 4 X
Earth Fault Terminal 5 X
Earth Fault Terminal 6 X
Dead Zone OC 1 X
Dead Zone OC 2 X
Dead Zone OC 3 X
Dead Zone OC 4 X
Dead Zone OC 5 X
Dead Zone OC 6 X

24 Px4x-92LE-TM-EN-4
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6 PROCESS BUS PERFORMANCE

Ethernet networks sometimes lose frames, so the IED tolerates some loss of samples to ensure availability of its
protection functions. The IED calculates a Frame Loss Rate every cycle for each Merging Unit (Logical Node) with
which it communicates. If the Frame Loss Rate is less than the Loss Rate Level setting (set in %), the IED tolerates
network losses of up to three consecutive samples. If the Frame Loss Rate is greater than the Loss Rate Level
setting (set in %), the protection functions are temporarily inhibited.

The IED display shows information about Sampled Analogue Value losses on the Process Bus for each Logical
Node associated with the IED in the following cells in the IEC 61850-9.2LE column. This is useful during testing or
commissioning to identify and resolve any network problems which could degrade the protection scheme.

The following data is provided:
LNx LossRate Sec: This is the percentage of SAV frames missing during the past second for LNx.

LNx FrmLoss Cuml: This is the number of frames lost since the last reset. The most recent reset time is listed in the
IED menu.

LNx Error Second: The Frame Error Seconds is a cumulative value since the last reset. If the Frame Loss Rate
exceeds 1.25% (one sample per cycle on average for one second), the IED records this as an Error Second.

where x is the number of the node (e.g. LN1)

The Sampled Analogue Values loss data can be reset manually with the LossRate Reset command in the
IEC61850-9.2LE setting column.

6.1 SAMPLE LOSS DATA
The Sampled Value loss data can be reset manually. The following data is provided:
LNx LossRate Sec: This is the percentage of SV frames missing during the past second for LNx.

LNx FrmLoss Cuml: This is the number of frames lost since the last reset. The most recent reset time is listed in the
IED menu.

LNx Error Second: The Frame Error Seconds is a cumulative value since the last reset. If the Frame Loss Rate
exceeds 1.25% (one sample per cycle on average for one second), the IED records this as an Error Second.

where x is the number of the node (e.g. LN1)

Px4x-92LE-TM-EN-4 25
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7 VT SWITCHING

This function is used in the P442, P444, P446, P546 and P841B IEDs which have an IEC 61850-9-2LE interface. It
allows the user to switch the three-phase voltage input between two independent Sampled Value frames while the
IED is in service. This may correspond to two separate voltage transformers in the primary system. The VT Switch
function also allows the single-phase check synchronising voltages to be selected from three independent
Sampled Value frames.

The VT switching function is disabled by default. To enabled it, in the IED menu IEC 61850-9-2LE, select VT Switch
Mode then Enabled.
Three-Phase Voltage Input Switching

The three-phase voltage can be switched between two Sampled Value frames. These are [VA1 VB1 VC1] and [VA2
VB2 VC2]. The switching is controlled by the status of the DDB VABC Select x. The logic is shown in the following
table.

DDB

VABC Select x VA VB VC Selection
0 VA1VB1VC1
1 VA2 VB2 V(C2

The change of VT input is accepted only if the DDB status change is effective for a minimum of 20 ms. The selected
three-phase voltage is only displayed when VT Switch Mode is enabled.

Single-Phase Voltage Input Switching

There are two single-phase voltages associated with the System Check function. These are Vscl and Vsc2. The
selection of voltage Vscl is controlled by the combined status of two DDBs, Vscl Select x1 and Vscl Select 1x as
shown in the following table.

DDB DDB
Vscl Select x1 Vscl Select 1x Vsc1 Selection
0 0 Vesl
0 1 Ves2
1 0 Ves3
1 1 Unused

The selection of voltage Vsc? is controlled by the combined status of two DDBs, Vsc2 Select x1 and Vsc2 Select 1x
as shown in the following table.

DDB DDB
Vsc2 Select x1 Vsc2 Select 1x Vsc2 Selection
0 0 Vcse
0 1 \Vcs3
1 0 Vesl
1 1 Unused

The selected single-phase voltages are only displayed when VT Switch Mode is enabled.
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8 VIRTUAL INPUTS AND OUTPUTS

Sampled Value IEDs have additional virtual inputs and virtual outputs. These are mapped as new DDBs in the IED’s
PSL and are used as triggers for GOOSE messages to and from the IED. The GOOSE Control Blocks can be
configured using the IEC 61850 Configurator software tool, which is part of the Settings Application Software.

The additional inputs and outputs make it easier to apply the IEDs in full Digital Substations where switchgear
status, controls and commands are exchanged as GOOSE messages between the IEDs and Merging Units.

8.1 P441SV, P442, P444 VIRTUAL INPUTS AND OUTPUTS DDBS
Ordinal ’ Signal Name ’ Source ‘ Type ‘ Response
Description
512 to 543 \ GOOSEOUT 1-32 \ pSL \ PFS| \ Protection Event Log
Virtual outputs. These allow you to control binary signals which can be mapped using the SCADA protocol output to other devices.
1224101287 | GOOSEIN_1-64 Software | Fsi Protection Event Log
Virtual Input received from GOOSE message.

8.2 P446, P546, P8418B VIRTUAL INPUTS AND OUTPUTS DDBS
Ordinal ‘ Signal Name ‘ Source ‘ Type ‘ Response
Description
1792101823 GOOSEIN_33-64 ‘Software  GOOSEIN Protection Event
Virtual Input received from GOOSE message.
183801919 | GOOSEOUT_33-64 psL GOOSEOUT Protection Event
Virtual outputs. These allow you to control binary signals which can be mapped using the SCADA protocol output to other devices.

8.3 P645 VIRTUAL INPUTS AND OUTPUTS DDBS
Ordinal ‘ Signal Name ‘ Source ‘ Type ‘ Response
Description
672-703 (GOOSEOUT 1-32 PSL GOOSEOUT Protection event
Virtual outputs. These allow you to control binary signals which can be mapped using the SCADA protocol output to other devices.
1754-1769 | GOOSEOUT 33-48 PsL GOOSEOUT Protection event
Virtual outputs. These allow you to control binary signals which can be mapped using the SCADA protocol output to other devices.
1856-1919 ‘ GOOSEIN_1-64 ‘ W ‘ GOOSEIN ‘ Protection event
Virtual inputs received from GOOSE message.

8.4 P743 VIRTUAL INPUTS AND OUTPUTS DDBS
Ordinal ‘ Signal Name ‘ Source ‘ Type ‘ Response
Description
112t0127  VIRTUALTC1-16 PsL PRl Protection Event Log
Virtual outputs. These allow you to control binary signals which can be mapped using the SCADA protocol output to other devices.
368 t0 383 ‘VIRTUAL 151-16 \ Software \ PFSI \ Protection Event Log
Virtual Input received from GOOSE message.
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8.5 P746 VIRTUAL INPUTS AND OUTPUTS DDBS
Ordinal ‘ Signal Name ‘ Source ‘ Type ‘ Response
Description
663-715 (GOOSEIN_65-117 ‘Software (GOOSEIN Protection event
Virtual inputs received from GOOSE message.
1044-1103 | GOOSEOUT 33-92 PsL GOOSEOUT Protection event
Virtual outputs. These allow you to control binary signals which can be mapped using the SCADA protocol output to other devices.
1484-1494 | GOOSEIN_118-128 ‘Software GOOSEIN Protection event
Virtual inputs received from GOOSE message.
1592-1623 | GOOSEOUT 1-32 PsL GOOSEOUT Protection event
Virtual outputs. These allow you to control binary signals which can be mapped using the SCADA protocol output to other devices.
1678-1695 | GOOSEOUT 93-110 PsL GOOSEOUT Protection event
Virtual outputs. These allow you to control binary signals which can be mapped using the SCADA protocol output to other devices.
1722-1739 | GOOSEOUT 111-128 PsL GOOSEOUT Protection event
Virtual outputs. These allow you to control binary signals which can be mapped using the SCADA protocol output to other devices.
1856-1887 | GOOSEIN_1-32 ‘Software (GOOSEIN Protection event
Virtual inputs received from GOOSE message.
1838-1919 | GOOSEIN_33-64 ‘Software (GOOSEIN Protection event

Virtual inputs received from GOOSE message.

8.6 VIRTUAL CT AND VT RATIO SETTINGS

The Sampled Value frames are primary measurements. These come from Merging Units (MU) connected to
conventional CTs and VTs or Non-Conventional Instrument Transformers (NCITs). Alternatively they may come
directly from NCITs. The IED algorithms are typically based on secondary values. If primary values are needed, they
are calculated by the IED based on set CT or VT ratios.

The amplitudes for 1A CT inputs are limited to 64 A secondary. The amplitudes for 5A CT inputs are limited to 320 A
secondary. The VT secondary is limited to 200 V phase-to-earth. Therefore it is necessary to set appropriate CT and
VT ratios for the protection functions to operate correctly. The instrument transformer ratios are set in the IED
menu CT AND VT RATIOS, which is common to both conventional and Sampled Value IEDs.

Measurement from a Merging Unit connected to a CT

As this has a real CT ratio, set the real primary CT ratio.

Direct measurement from an NCIT

There is no physical CT ratio. Set the CT ratio high enough so the maximum primary current (maximum fault level)
when converted to secondary is not clamped.

For example if the maximum primary current is 50 kA:

e |[fthe CT ratio is set to 1000:1 the converted secondary current is up to 50 A. This is less than 64 A so is
acceptable.

e |[f the CT ratio is set to 500:1 the converted secondary current is up to 100 A. This is above 64 A so is not
acceptable.
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9 IED ALARMS

Sampled Analogue Value IEDs have additional alarms.

9-2 Configuration Alarm (9-2LE Cfg Alarm)

This alarm is raised if analogue channels in the IED are assigned incorrectly (lllegal Channel Map). For example, if
you assign two current inputs to the same Logical Node.

Sampled Analogue Values quality alarm (9-2LE SAV Alarm)
This alarm is raised if any of the following conditions exist:
e One or more of the Sampled Analogue Value frames received are not synchronised as required by the IED
configuration.
e One or more of the Sampled Analogue Value frames expected are not received.
e One or more of the Sampled Analogue Value frames received are of Invalid quality.

e One or more of the Sampled Analogue Value frames received are of Questionable quality and the IED is
configured not to accept such Sampled Analogue Value frames.

e One or more of the Sampled Analogue Value frames received has a test flag, and the IED is configured to
inhibit protection functions when receiving frames with a test flag.

e One or more of the Sampled Analogue Value frames received does not have a test flag, and the IED is
configured to receive only frames with a test flag.

e Sampled Analogue Values received have a nominal frequency different to that set in the IED.
e The secondary current or voltage exceeds the acceptable limit.

9.1 P441SV, P442, P444 ALARMS
9.1.1 ALARM SIGNALS SETTINGS TABLE
MENU TEXT ‘ Col ‘ Row ‘ Default Setting ‘ Available Setting
Description
Process Bus Alarm* ‘ 18 ‘45 ‘Self Reset ‘Self-Reset, Alarm Latched
This alarm shows there is an error on the Process Bus.
SAV Absence \ 18 \ 51 \ 00000000 \

This is a data cell with 8 binary flags. It shows the presence or absence of Sampled Values from each of the Merging Units the
IED is communicating with. There is a maximum of 8 Logical Nodes. The cell data for each Logical Node is continuously
refreshed.

0: No Sampled Values being received from the Merging Unit.

1: Sampled Values being received from the Merging Unit.

SAVNo SmpSynch |18 52 00000000

This is a data cell with 8 binary flags. It indicates the healthiness of the Sampled Values being received from each of the
configured Merging Units.

0: Sampled Values received are synchronised and any loss of samples is within acceptable limits.

1: Sampled Values received are not synchronised (Setting :Synchro Alarm) or the Sampled Value delay exceeds the acceptable
value (Merging Unit Delay setting). The IED raises a 9-2 Sample Alarm when any one of the binary flags is 1.

00000000 00000000
00000000

This is a data cell with 24 binary flags. It indicates the status of the IEC 61850 Quality attribute ‘Questionable’ in the Sampled
Value frames for each of the analogue channels. The channel assignment depends on the IED.

00000000 00000000
00000000

SAV Questionable 18 54

SAV Invalid 18 55
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MENU TEXT Col ‘ Row ‘ Default Setting Available Setting

Description

This is a data cell with 24 binary flags. It indicates the status of the IEC 61850 Quality attribute ‘Invalid’ in the Sampled Value
frames for each of the analogue channels. The channel assignment depends on the IED.

*Setting not available on P441SV

9.1.2 ALARM SIGNALS DDB TABLE

Ordinal ‘ Signal Name ‘ Source ‘ Type ‘ Response

Description

204 ALARM_9_2_SAV ‘Software PFSO ‘Self reset alarm
Sampled Value error.
205 9.2 SAV_CFG_ALARM ‘Software PFSO ‘Self reset alarm
This alarm is triggered when the LN name is less than 10 characters or greater than 34 characters.
206 (QUALITY_BLOCK_ALARM  Software PFSO ‘Self reset alarm
Due to a quality issue, this alarm indicates that protection functions are blocked on all phases.
441 ‘QUALITY_BLK_VA \ Software \ PFSO \ No response
Due to a quality issue, this alarm indicates that VA protection functions are blocked.
442 ‘QUALITY_BLK_VB \ Software \ PFSO \ No response
Due to a quality issue, this alarm indicates that VB protection functions are blocked.
443 ‘QUALITV_BLK_VC \ Software \ PFSO \ No response
Due to a quality issue, this alarm indicates that VC protection functions are blocked.
444 ‘QUALITY_BLK_VSCl \ Software \ PFSO \ No response
Due to a quality issue, this alarm indicates that VSC1 protection functions are blocked.
445 ‘QUALITY_BLK_IAI \ Software \ PFSO \ No response
Due to a quality issue, this alarm indicates that IA1 protection functions are blocked.
446 ‘QUALITY_BLK_IBl \ Software \ PFSO \ No response
Due to a quality issue, this alarm indicates that IB1 protection functions are blocked.
447 ‘QUALITY_BLK_ICI ‘Softwore \ PFSO \ No response
Due to a quality issue, this alarm indicates that IC1 protection functions are blocked.
448 ‘QUALITY_BLK_IM ‘Softwore \ PFSO \ No response
Due to a quality issue, this alarm indicates that IM protection functions are blocked.
449 ‘QUALITY_BLK_INSEN ‘Softwore \ PFSO \ No response
Due to a quality issue, this alarm indicates that INSEN protection functions are blocked.
450 ‘QUALITY_BLK_IAZ ‘Softwore \ PFSO \ No response
Due to a quality issue, this alarm indicates that 1A2 protection functions are blocked.
451 ‘QUALITY_BLK_IBZ ‘Softwore \ PFSO \ No response
Due to a quality issue, this alarm indicates that IB2 protection functions are blocked.
452 ‘QUALITY_BLK_ICZ \ Software \ PFSO \ No response
Due to a quality issue, this alarm indicates that IC2 protection functions are blocked.
453 ‘QUALITY_BLK_VSCZ \ Software \ PFSO \ No response

Due to a quality issue, this alarm indicates that VSC2 protection functions are blocked.
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9.2 P446, P546, P841B ALARMS

Sampled Value global synchronisation alarm (GLOBALAV_SYN_FAIL)

This alarm is raised if the global synchronisation for Sampled Values has failed, inhibiting the current differential
function.

Inverse settings alarm (ALARM_INV_SETTING_SAV)
This alarm is raised if Phase Diff is set to Enabled but GPS Sync is set to GPS disabled.

9.2.1 ALARM SIGNAL SETTINGS
MENU TEXT ‘ Col ‘ Row ‘ Default Setting ‘ Available Setting
Description
Process Bus Alarm ‘ 18 ‘45 ‘Self Reset ‘Self—Reset, Alarm Latched

This alarm shows there is an error on the Process Bus.
SAV Absence \ 18 \ 51 \ 00000000 \

This is a data cell with 8 binary flags. It shows the presence or absence of Sampled Values from each of the Merging Units the
IED is communicating with. There is a maximum of 8 Logical Nodes. The cell data for each Logical Node is continuously
refreshed.

0: No Sampled Values being received from the Merging Unit.
1: Sampled Values being received from the Merging Unit.

SAVNoSmpSynch |18 \ 52 \ 00000000

This is a data cell with 8 binary flags. It indicates the healthiness of the Sampled Values being received from each of the
configured Merging Units.

0: Sampled Values received are synchronised and any loss of samples is within acceptable limits.
1: Sampled Values received are not synchronised (Setting :Synchro Alarm) or the Sampled Value delay exceeds the acceptable
value (Merging Unit Delay setting). The IED raises a 9-2 Sample Alarm when any one of the binary flags is 1.

00000000 00000000
00000000

This is a data cell with 24 binary flags. It indicates the status of the IEC 61850 Quality attribute ‘Questionable’ in the Sampled
Value frames for each of the analogue channels. The channel assignment depends on the IED.

00000000 00000000
00000000

This is a data cell with 24 binary flags. It indicates the status of the IEC 61850 Quality attribute ‘Invalid’ in the Sampled Value
frames for each of the analogue channels. The channel assignment depends on the IED.

SAV Questionable 18 54

SAV Invalid 18 55

9.2.2 ALARM SIGNALS DDB TABLE
Ordinal ‘ Signal Name ‘ Source ‘ Type ‘ Response
Description
340 ALARM_9_2_SAV ‘Software PFSO ‘Self reset alarm
Sampled Value error.
341 GLOBAL_SYN_FAIL Software PFSO ﬁﬁgﬁmed with protection

This alarm is raised if the global synchronisation for Sampled Values has failed, inhibiting the current differential function.

342 9_2_SAV_CFG_ALARM ‘Software PFSO ‘Self reset alarm
This alarm is triggered when the LN name is less than 10 characters or greater than 34 characters.
343 /ALARM_INV_SETTING_SAV  Software PFSO ‘Self reset alarm

This alarm is raised if Phase Diff is set to Enabled but GPS Sync is set to GPS disabled.

Px4x-92LE-TM-EN-4 31



Chapter 3 - Operation

9.3 P645 ALARMS
9.3.1 ALARM SIGNAL SETTINGS
MENU TEXT ‘ Col ‘ Row ‘ Default Setting ‘ Available Setting
Description
Trust Ques Data 18 43 000000 |

This setting specifies how the Sampled Values are processed by the IED when the associated Quality tag is Questionable.
There are six binary flags (0 = No, 1 = Yes) which you can set, corresponding to the data quality attributes Out of Range, Bad
Reference, Oscillatory, Old Data, Inconsistent, and Inaccurate. Questionable data is treated as invalid if the flag is 0. To process
the data as good samples, the flag is changed to 1. The setting is common to all Logical Nodes in service.

SAV Absence 18 \ 51 \ 00000000

This is a data cell with 8 binary flags. It shows the presence or absence of Sampled Values from each of the Merging Units the
IED is communicating with. There is a maximum of 8 Logical Nodes. The cell data for each Logical Node is continuously
refreshed.

0: No Sampled Values being received from the Merging Unit.

1: Sampled Values being received from the Merging Unit.

SAVNoSmpSynch |18 \ 52 \ 00000000

This is a data cell with 8 binary flags. It indicates the healthiness of the Sampled Values being received from each of the
configured Merging Units.

0: Sampled Values received are synchronised and any loss of samples is within acceptable limits.

1: Sampled Values received are not synchronised (Setting :Synchro Alarm) or the Sampled Value delay exceeds the acceptable
value (Merging Unit Delay setting). The IED raises a 9-2 Sample Alarm when any one of the binary flags is 1.

00000000 00000000
00000000

This is a data cell with 24 binary flags. It indicates the status of the IEC 61850 Quality attribute ‘Questionable’ in the Sampled
Value frames for each of the analogue channels. The channel assignment depends on the IED.

00000000 00000000
00000000

This is a data cell with 24 binary flags. It indicates the status of the IEC 61850 Quality attribute ‘Invalid’ in the Sampled Value
frames for each of the analogue channels. The channel assignment depends on the IED.

SAV Questionable 18 54

SAV Invalid 18 55

9.3.2 ALARM SIGNALS DDB TABLE
Ordinal ‘ Signal Name ‘ Source ‘ Type ‘ Response
Description
472 ALARM_9_2_SAV ‘Software PFSO ‘Self reset alarm
Sampled Value error.
473 9.2 SAV_CFG_ALARM  Software PFSO ‘Self reset alarm
This alarm is triggered when the LN name is less than 10 characters or greater than 34 characters.

9.4 P743 ALARMS

Sampled Value Synchronisation Alarm (SAV_SYNC_ALARM)

This alarm is raised if there is an error in Sampled Value synchronisation.
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Merging Unit Quality Alarm (SAV_MU_ALARM)
This alarm is raised if any of the following conditions exist:

e One or more of the received Sampled Value frames are of ‘invalid’ quality.

e One or more of the receivedSampled Value frames are of ‘questionable’ quality and the IED is configured
not to accept such Sampled Value frames.

e One or more of the received Sampled Value frames have a test flag and the IED is configured to inhibit
protection functions when receiving frames with a test flag.

e One or more of the received Sampled Value frames does not have a test flag, and the IED is configured to
receive only frames with a test flag.

e Sampled Values received have a nominal frequency different to that set in the IED.

Process Bus Alarm (PROCESS_BUS_ALARM)
This alarm is raised if any of the following conditions exist:

One or more of the expected Sampled Value frames are not received (absence of samples).

One or more of the expected Sampled Value frames have reached the skew threshold.

One or more of the expected Sampled Value frames have reached the jitter threshold (+/-10 microseconds).
Loss Rate Level reached.

Quality Blocked Alarm (QUALITY_BLK_ALARM, QUALITY_BLK_PHASE_A, B and C)

These alarms are raised to indicate that protection functions are blocked. The P743 is a segregated Low busbar
protection IED, therefore if Phase A is marked with an ‘invalid’ quality flag, protection functions are blocked only on
that phase.

9-2 Configuration Alarm (9_2_SAV_CFG_ALARM)

This alarm is triggered when the LN1 name is less than 10 characters or greater than 34 characters.

9.4.1 ALARM SIGNAL SETTINGS
MENU TEXT \ Col \ Row \ Default Setting \ Available Setting
Description
IEC 61850-9.2LE 18 00 | |
This column contains all the configure/setting measurement parameters relative to IEC 61850-9-2LE.
Process Bus Alarm ‘ 18 ‘45 ‘Self Reset ‘Self-Reset, Alarm Latched
This alarm shows there is an error on the Process Bus.
SAV Absence 18 51 00000000 |

This is a data cell with 8 binary flags. It indicates the presence or absence of Sampled Values from each of the Merging Units
the IED is communicating with. There is a maximum of 8 Logical Nodes. The cell data for each Logical Node is continuously
refreshed. The P743 only uses bit O for LN 1

0: No Sampled Values being received from the Merging Unit.

1: Sampled Values being received from the Merging Unit.

SAVNoSmpSynch |18 \ 52 \ 00000000

This is a data cell with 8 binary flags. It indicates the healthiness of the Sampled Values being received from each of the
Merging Units configured. The P743 only uses bit O for LN 1.

0: Sampled Values received are synchronised and any loss of samples is within acceptable limits.

1: Sampled Values received are not synchronised (Setting :Synchro Alarm) or the Sampled Value delay exceeds the acceptable
value (Merging Unit Delay setting). The IED raises a 9-2 Sample Alarm when any one of the binary flags is 1.
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9.4.2 ALARM SIGNALS DDB TABLE

Ordinal ‘ Signal Name Source Type Response

Description

272 ‘SAV_SYNC_ALARM ‘Softwore ‘ PFSO ‘Self reset alarm event
Error in Sampled Value synchronisation.

273 SAV_MU_ALARM ‘Software PFSO ‘Self reset alarm event
Error in Sampled Value from Merging Unit.

274 PROCESS_BUS_ALARM  Software PFSO ‘Self reset alarm event
Process Bus error.

275 QUALITY_BLK_ ALARM ‘Software PFSO ‘Self reset alarm event
Due to a quality issue, this alarm indicates that protection functions are blocked on all phases.

276 ‘QUALITY_BLK_PHASE_A ‘Softvvore \ PFSO \ No response

Due to a quality issue on Phase A, this alarm indicates that protection functions are blocked on Phase A.

277 ‘QUALITY_BLK_PHASE_B ‘Softvvore \ PFSO \ No response

Due to a quality issue on Phase B, this alarm indicates that protection functions are blocked on Phase B.

278 ‘QUALITY_BLK_PHASE_C ‘Softvvore \ PFSO \ No response

Due to a quality issue on Phase C, this alarm indicates that protection functions are blocked on Phase C.

279 ‘QUALITY_BLK_PHASE_N ‘Softwore \ PFSO \ No response

Due to a quality issue on the Neutral phase, this alarm indicates that protection functions are blocked on the Neutral phase.
365 9.2 SAV_CFG_ALARM ‘Software PFSO ‘Self reset alarm event
This alarm is triggered when the LN1 name is less than 10 characters or greater than 34 characters.

9.5 P746 ALARMS

Sampled Value Synchronisation Alarm (SAV_SYNC_ALARM)

This alarm is raised if there is an error in Sampled Value synchronisation.

Merging Unit Quality Alarm (SAV_MU_ALARM)
This alarm is raised if any of the following conditions exist:

e One or more of the received Sampled Value frames are of ‘invalid’ quality.

e One or more of the receivedSampled Value frames are of ‘questionable’ quality and the IED is configured
not to accept such Sampled Value frames.

e One or more of the received Sampled Value frames have a test flag and the IED is configured to inhibit
protection functions when receiving frames with a test flag.

e One or more of the received Sampled Value frames does not have a test flag, and the IED is configured to
receive only frames with a test flag.

e Sampled Values received have a nominal frequency different to that set in the IED.

Process Bus Alarm (PROCESS_BUS_ALARM)
This alarm is raised if any of the following conditions exist:
e One or more of the expected Sampled Value frames are not received (absence of samples).
e One or more of the expected Sampled Value frames have reached the skew threshold.
e One or more of the expected Sampled Value frames have reached the jitter threshold (+/-10 microseconds).
e Loss Rate Level reached.
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Quality Blocked Alarm (QUALITY_BLK_ALARM, QUALITY_BLK_PHASE_A, B and C)

These alarms are raised to indicate that protection functions are blocked. If Phase A is marked with an ‘invalid’
quality flag, protection functions are blocked only on that phase.

9-2 Configuration Alarm (9_2_SAV_CFG_ALARM)

This alarm is triggered when the LN1 name is less than 10 characters or greater than 34 characters.

9.5.1 ALARM SIGNAL SETTINGS
MENU TEXT ‘ Col ‘ Row ‘ Default Setting ‘ Available Setting
Description
IEC 61850-9.2LE 18 00 | |
This column contains all the configure/setting measurement parameters relative to IEC 61850-9-2LE.
Synchro Alarm \ 18 \ 03 \ Local 1 PPS \ No SYNC CLK, Local 1PPS, Global 1PPS

This setting is used for processing Sampled Value frames with an IEC 61850 Test mode flag. This setting is common to all Logical Nodes
configured in the IED.

Test Blocked: all channel data frames received with an IEC 61850 Test flag are treated as invalid. The IED blocks relevant protection functions
and issues a 9-2Sample Alarm.

Test Ignored: all channel data frames received with an IEC 61850 Test flag are treated as good so all protection functions remain active.

Test Only: all channel data received with an IEC 61850 Test flag are treated as good. Any channel data received without the Test flag are
treated as invalid. The IED blocks relevant protection functions and issues a 9-2 Sample Alarm.

Trust Ques Data 18 \ 43 \ 000000

This setting specifies how the Sampled Values are processed by the IED when the associated Quality tag is Questionable. There are six binary
flags (0= No, 1 = Yes) which you can set, corresponding to the data quality attributes Out of Range, Bad Reference, Oscillatory, Old Data,
Inconsistent, and Inaccurate. Questionable data is treated as invalid if the flag is 0. To process the data as good samples, the flag is changed
to 1. The setting is common to all Logical Nodes in service.

SAV Absence 18 \ 51 \000000 0 or 1 for each flag

This is a data cell with 8 binary flags. It shows the presence or absence of Sampled Values from each of the Merging Units the IED is
communicating with. There is @ maximum of 8 Logical Nodes. The cell data for each Logical Node is continuously refreshed.

0: No Sampled Values being received from the Merging Unit.

1: Sampled Values being received from the Merging Unit.

SAV No SmpSynch 18 \ 52 \000000

This is a data cell with 8 binary flags. It indicates the healthiness of the Sampled Values being received from each of the configured Merging
Units..

0: Sampled Values received are synchronised and any loss of samples is within acceptable limits.

1: Sampled Values received are not synchronised (Setting :Synchro Alarm) or the Sampled Value delay exceeds the acceptable value (Merging
Unit Delay setting). The IED raises a 9-2 Sample Alarm when any one of the binary flags is 1

SAV Test \ 18 \ 53 \ 00000000 00000000 00000000 \

This is a data cell with 24 binary flags. It indicates the status of the IEC 61850 Test mode flag for each analogue channel processed by the IED
(eg: VA, the A-phase voltage). The channel assignment depends on the IED.

SAV Questionable \ 18 \ 54 \ 00000000 00000000 00000000 \

This is a data cell with 24 binary flags. It indicates the status of the IEC 61850 Quality attribute ‘Questionable’ in the Sampled Value frames for
each of the analogue channels. The channel assignment depends on the IED.

SAV Invalid \ 18 \ 55 \ 00000000 00000000 00000000 \

This is a data cell with 24 binary flags. It indicates the status of the IEC 61850 Quality attribute ‘Invalid’ in the Sampled Value frames for each of
the analogue channels. The channel assignment depends on the IED.

9.5.2 ALARM SIGNALS DDB TABLE
Ordinal ‘ Signal Name ‘ Source ‘ Type ‘ Response
Description
508 9.2 SAV.CFG ALARM  Software PFSO ‘Self reset alarm
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This alarm is triggered when the LN name is less than 10 characters or greater than 34 characters.
511 ALARM_9_2 SAV ‘Software PFSO Self reset alarm
Sampled Value error.
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10 P546

10.1 CURRENT DIFFERENTIAL FUNCTION

The feeder differential function uses a P546 at each end of the protected circuit. It can be configured in two-ended
or three-ended schemes depending on the application. The IEDs send local current information to the remote
ends. The decisions whether to trip are made locally after calculating the bias and differential currents based on
the received currents.

For the current differential function to work correctly, Sampled Values from each end of the feeder must be
synchronised to correspond to the same time instant. This also applies to any other quantities derived from
samples such as Fourier values. This is essential to properly evaluate bias and differential currents. Otherwise it
could result in false differential currents and unwanted operation of the differential scheme.

In a differential scheme with conventional P546 IEDs, either:

e time stamps plus current information are exchanged between the IEDs
e all the IEDs in the scheme are synchronised to 1 PPS GPS inputs.

When the IEDs in the scheme have an IEC 61850-9-2LE interface, the synchronisation must account for delays in
receiving Sampled Values over the Process Bus network. This is not important for conventional IEDs where the
primary CTs are directly wired to the IED’s analogue inputs. The following diagram shows P546 IEDs at both line
ends of the Process Bus. The Merging Units and the Sampled Value distribution networks at End A and End B are
independent of each other. Therefore the Sampled Values may arrive at the P546 IEDs with different delays.

IEC 61850 IEC 61850 IEC 61850 IEC 61850
MU 1 MU 2 MU 1 MU 2

IEC 61850
MU 3

Process Bus

Process Bus

IEC 61850-9-2LE IEC 61850-9-2LE

Feeder End A P546 S P546 Feeder End B

End to End
Communications

1PPS 1PPS

P594 P594

E01036
Figure 6: Two-ended P546 scheme with IEC 61850-9-2LE IEDs at both feeder ends

To synchronise the Sampled Values across multiple P546 IEDs with IEC 61850-9-2LE interfaces, all must be
synchronised using a 1 PPS GPS signal from a P594/RT430. This applies for all IEDs in the scheme when one or
more of the feeder ends uses Sampled Value inputs.
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The following conditions are also necessary for the feeder differential function to work correctly:

All P546 IEDs in the scheme must work in GPS Synchronised mode and must have 1 PPS GPS inputs from the
P594/RT430.

At all line ends, the Merging Units in the feeder differential scheme must use a reference time clock for
synchronisation. For example, IEEE 1588 or GPS synchronised 1PPS.

The GPS sources for the P546 |IEDs and the Merging Units must be synchronised as they may not be
common.

The first Sampled Value frame from the Merging Units for each second has a sequence count of 0. This
corresponds to a zero time offset from the start of the second.

The P546 uses the sample count in the Sampled Value frames, plus its own 1PPS GPS synchronisation input, to
calculate delays in the Process Bus. The P546 then phase shifts the current vectors to time-align them before
performing bias and differential currents calculations. The delay is recalculated every second to adapt to any
changes in the Process Bus, enhancing the security of the protection scheme.

E01037

IEC 61850
MU 2
y//4
7”7 Process Bus
P594
1 PPS
IEC 61850 )
MU 1
P546
y/74 IEC 61850-9-2LE _l%(D
7777
End to End
P546 Communications
1 PPS | ;52 g
P54 P546 _I%L(
1PPS
P594

Figure 7: Conventional and non-conventional P546 IEDs combined in a current differential scheme

The current differential scheme is inhibited at all feeder ends if any of the following conditions occur:

The Sampled Value frames received at the P546 are not 1 PPS GPS synchronised.
The 1PPS input to the P546 is not GPS synchronised.

There is a delay of 100 ms or more between the receipt of a Sampled Value frame with SmpCnt 0, and the 1
PPS input pulse to the P546 indicating the start of the second.
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When the GPS synchronisation recovers in any of these cases, the current differential scheme inhibit is removed on
the next occurrence of the 'SmpCnt 0’ in the Sampled Value frames.

The P546 uses a special setting for commissioning tests with IEC 61850-9-2LE using local 1 PPS synchronisation.
See the Configuration chapter.
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1 APPLICATION EXAMPLES

This chapter provides typical examples of applications for the product.

This chapter contains the following sections:

Application Examples 43
Overview 44
Bay Architecture 45
Station and Process Bus Arrangement 47
Voltage Input Switching 48
P441SY, P442, P44y 50
P446 52
P546 54
P645 58
P743 60
P746 62
P841B 63
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2 OVERVIEW

The IEC 61850-9-2LE interface allows measurement signals to be transferred on a common bus, known as the
Process Bus. These signals may originate from standard CTs and VTs, or from NCITs. Information from both types
of measurement devices is sampled by merging units and is transferred on the Process Bus.

In a fully digital substation, digital interfaces are used for all items of primary plant. This includes the switchgear
such as circuit breakers, isolators and earth switches, in addition to the CTs and VTs. In the present MiCOM
implementation, IEC 61850-8-1 GOOSE messages on the Station Bus port can be used to receive binary status
information from the switchgear and send controls or commands. Additional IEC 61850-8-1 GOOSE messages can
be configured in the MiCOM IEDs which use the IEC 61850-9-2LE interface.
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3 BAY ARCHITECTURE

The following diagram shows an example of substation Ethernet architecture adapted to a substation Process Bus.

IED 1 and IED 2 are used for protection BCU is the Bay Controller. This would be typical of transmission bays. In this
example, each IED receives Sampled Values from a separate Analogue Merging Unit (AMU). Each Merging Unit is
connected to a separate CT. The IEDs and AMUs are connected point-to-point. Point-to-point connections do not
need switches but need one Merging Unit for each IED. Alternatively Sampled Values could be shared from one
Merging Unit to several IEDs using an Ethernet Switch.

The diagram also shows a network architecture for digital signals. The IEDs and Switchgear Control Units (SCU)
have redundant interfaces such as the IEC 62439 Parallel Redundancy Protocol. The network uses two Ethernet
switches to create two independent LANs. For example, a trip signal or control command from IED 1 reaches SCU
1 through both LANs. This ensures redundancy to trip or control the CB.

In this example, the Sampled Value network is completely independent of the network for IEC 61850-8-1 GOOSE.
This is analogous to conventional protection schemes where the AC wiring between CTs, VTs and IED inputs is fully
independent from DC wiring for binary inputs or outputs, and interlocks.
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Figure 8: Example of Bay Architecture with IEC 61850-9-2LE IEDs
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Key:
A: 1 PPS distribution to IED 1 and Analogue Merging Units.

B: Point-to-point connections for Sampled Values.

C: Sampled values for other bay functions such as busbar protection or bay control units.

D: Network with redundancy for tripping or control signals.
E: Status and trips, physical signals.
AMU: Analogue Merging Unit with CT and VT inputs, and an IEC 61850-9-2LE output.

SCU: Switchgear Control Unit with binary inputs and outputs, and a redundant IEC 61850-8-1 GOOSE interface.

BCU: Bay Controller Unit (E.g. C264)
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4 STATION AND PROCESS BUS ARRANGEMENT

The system architecture can be arranged so that different types of information are organised into groups. For
example, GOOSE messages can be sent to one segment (Process Bus) and reports to another (Station Bus).
Separating Process Bus data from Station Bus data prevents them from interfering with each other so the
bandwidth can be optimised.

The following diagram shows an Ethernet switch which routes the reports received from the IED to the clients on
the Station Bus. The reports are not present on the Process Bus segment of the network. The switch filters out the
IEC 61850 GOOSE messages that are not relevant for the Station Bus, such as the switchgear status from the SCU,
or trip commands from the IED to the SCU.

For further information on how to filter MAC multicast addresses, see the switch documentation.

———————————— Switch

IED
IEC 61850-9-2LE [ | [ |
m

IEC 61850-8-1PRP [ ] [ |-——

E01075

Figure 9: Integration of an IED with the Station Bus

Key:
E: Station Bus. Reports, waveform records.

F: Process Bus. IEC 61850 GOOSE.
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5 VOLTAGE INPUT SWITCHING

The following diagram shows an example of three-phase voltage switching. In this case the feeders do not have
individual voltage transformers. Therefore the feeder protection uses the voltage available from busbar voltage
transformers for distance protection and other voltage-dependent functions.

Merging Units convert Voltages VT1 and VT2 to Sampled Values. Protection devices can then use the two
independent IEC 61850-9.2LE Sampled Value data streams. In the example, the P446 is configured to receive both
data streams. This is set in the IEC 61850-9.2LE setting menu, with the VT Switch Mode enabled. By default the IED
uses VA1 VB1 VC1 for voltage-dependent functions. If VT1 fails, the operator can switch the voltage input to VA2
VB2 VC2 (VT2). This is done by changing the status of the DDB VABC Select x.

The check synchronising voltages can be switched. This is useful in breaker-and-a-half schemes or other busbar
arrangements where the VT is used for a voltage check. A feeder may not be on the busbar and may be on one of
the other bays in service when the synchronizing check is needed.

VT1 VT2
\J \J \J
IEC 61850 IEC 61850
Merging Unit 1 Merging Unit 2
SV frame with SV frame with
VA1 VB1VC1 VA2 VB2 VC2

To feeder protection P446

E01051

Figure 10: Example of three-phase voltage switching

The following diagram shows an application of switching the check synchronizing voltage. VT1 provides the main
three-phase voltage VA VB VC for Feeder 1. The VTs on feeders on the busbar VT2, VT3 and VT4 can be configured
as Vs, Ves2 and Ves3 respectively. These can be made available to the Feeder 1 protection as Vsc1/Vsc? using
the appropriate DDBs.
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FEEDER 1

A

FEEDER 2

A

FEEDER 3

A

FEEDER 4

A

VT1

VT2

VT3

o

@-

E01052

Figure 11: Application of switching the check synchronizing voltage
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6

P441SV, P442, P444

An |ED which has an IEC 61850-9-2LE interface is intended for use in applications where CT and VT measurements
have been converted to Sampled Values. See the Ordering Options for the hardware and software versions of the
IED. Also see the IED's technical manual for descriptions of its protection and non protection functions.

E01055

X
o+ |
a- ’ >
EL
1
1
e
_____ » 4TH

Neutral current
from parallel line
if present

% This CT can be used either for residual
current from protected line or mutual
current from parallel line.

%% This VT can be used either for check
sync or residual voltage.

I::>

IEC 61850-9-2LE

>

IEC 61850-8-1

*¥

\

IED

\\ |IEC 61850-8-1 Interface

IEC 61850-9-2LE Interface

Figure 12: Overview of functionality

6.1

SAMPLED VALUE DISTRIBUTION

The IED provides up to eight Logical Nodes for receiving the Sampled Values. This allows several different
arrangements of Merging Units in the substation. There are seven analogue input groups on the IED. These are:

[IA11B1 IC1] [IA2 1B2 IC2] [VA VB VC] [INSEN] [IM] [Vsc1] [Vsc2]

In the following diagram, the IED receives Sampled Values from two merging units. The IED has two Logical Nodes,
one receiving the analogue input groups [IA1 1B1 IC1] and [VA VB V(C], the other receiving input groups [IA2 1B2 IC2]

and [Vscll].
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E01038

IA1, 1B1, IC1
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Merging
Unit 1

IA2, 1B2, IC2
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Merging
Unit 2

Ethernet
Switch

— IEC 61850 9-2LE

IED with

Interface

Figure 13: IED receiving Sampled Values from two merging units

In the following diagram, the IED receives Sampled Values from four merging units. The number of merging units
can vary depending on application requirements, such as the substation layout and the inputs required by the IED.

E01039

IA1, 1B1, IC1
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Unit 1

VA, VB, VC
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Unit 2
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Unit 3

4 ¢

Vsc2
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Unit 4

Switch

I[ED with
I[EC 61850 9-2LE
Interface

Figure 14: IED receiving Sampled Values from four merging units
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7 P446

An |ED which has an IEC 61850-9-2LE interface is intended for use in applications where CT and VT measurements
have been converted to Sampled Values. In this way the P546 with an IEC 61850-9-2LE interface can be used as a
P543, P544, P545 or P546 in applications using Sampled Values. However, unlike the P543 and P545, the P546 can

be used on plain feeders only and does not cover transformer feeder applications.

See the Ordering Options for the hardware and software versions of the IED. Also see the IED's technical manual
for descriptions of its protection and non protection functions.

BUS 1
s * Alternatively VSC2 could be
used for residual voltage,
selected using setting.
X
VS(H .
i }
g————
- ]
—
LINE N
I M x 1 —®  IEC61850-9-2LE
s vy, v
M = x IED
X IEC 61850-8-1
“o
(an M

—
T N\
Neutral current \
LINE |IEC 61850-8-1 Interface

—_—~__ | fromparallel line

if present
IEC 61850-9-2LE Interface
|N SEN
Sa >
X el
BUS 2
E01048
Figure 15: Overview of P546 functionality
7.1 SAMPLED VALUE DISTRIBUTION

The IED provides up to eight Logical Nodes for receiving the Sampled Values. This allows several different
arrangements of Merging Units in the substation. There are seven analogue input groups on the IED. These are:

[IA11B11C1] [IA2 IB2 IC2] [VA VB VC] [INSEN] [IM] [Vsc1] [Vsc2]

In the following diagram, the IED receives Sampled Values from two merging units. The IED has two Logical Nodes,
one receiving the analogue input groups [IA1 I1B1 IC1] and [VA VB VC], the other receiving input groups [IA2 IB2 IC2]
and [Vsc1].
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E01038

IA1, 1B1, IC1

VA, VB, VC

Merging
Unit 1

IA2, 1B2, IC2

VSC1

Merging
Unit 2

Ethernet
Switch

— IEC 61850 9-2LE

IED with

Interface

Figure 16: IED receiving Sampled Values from two merging units

In the following diagram, the IED receives Sampled Values from four merging units. The number of merging units
can vary depending on application requirements, such as the substation layout and the inputs required by the IED.
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Figure 17: IED receiving Sampled Values from four merging units
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8 P546

An |ED which has an IEC 61850-9-2LE interface is intended for use in applications where CT and VT measurements
have been converted to Sampled Values. In this way the P446 with an IEC 61850-9-2LE interface can be used as a
P443 or P446 in applications using Sampled Values.

See the Ordering Options for the hardware and software versions of the IED. Also see the IED's technical manual
for descriptions of its protection and non protection functions.
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Figure 18: Overview of P546 functionality
8.1 SAMPLED VALUE DISTRIBUTION

The IED provides up to eight Logical Nodes for receiving the Sampled Values. This allows several different
arrangements of Merging Units in the substation. There are seven analogue input groups on the IED. These are:

[IA11B11C1] [IA2 IB2 IC2] [VA VB VC] [INSEN] [IM] [Vsc1] [Vsc2]

In the following diagram, the IED receives Sampled Values from two merging units. The IED has two Logical Nodes,
one receiving the analogue input groups [IA1 I1B1 IC1] and [VA VB VC], the other receiving input groups [IA2 IB2 IC2]
and [Vsc1].
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Figure 19: IED receiving Sampled Values from two merging units

In the following diagram, the IED receives Sampled Values from four merging units. The number of merging units
can vary depending on application requirements, such as the substation layout and the inputs required by the IED.
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Figure 20: IED receiving Sampled Values from four merging units

8.2

CURRENT DIFFERENTIAL SCHEMES

Schemes with IEDs which use the IEC 61850-9-2LE interface can be two or three-ended. This is the same as with
conventional P546 relays. The schemes always require GPS synchronisation with 1 PPS inputs from P594/RT430s to

IEDs at all feeder ends.

The IEC 61850-9-2LE standard allows IEDs with Sampled Value inputs to be mixed with IEDs with conventional
inputs. This allows protected feeders to link an existing substation which has conventional equipment with a
substation where the current transformers are all non-conventional or the relays have Sampled Value inputs.
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Figure 21: Two-ended scheme with Sampled Value unputs
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Figure 22: Three-ended scheme with analogue and Sampled Value unputs

The current differential protection requires GPS 1 PPS synchronisation and is inhibited if synchronisation is lost at
any one feeder end. Therefore we recommend you enable appropriate backup protection in the IEDs to ensure

faults are covered if the GPS signal fails. This backup protection should use only Local 1 PPS synchronisation of the

Sampled Value inputs.

Note:

synchronisation.

Use a P594 with version D firmware to meet the requirements of Local 1 PPS and Global 1 PPS signals for sample
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9 P645

An |ED which has an IEC 61850-9-2LE interface is intended for use in applications where CT and VT measurements
have been converted to Sampled Values. In this way the P645 with an IEC 61850-9-2LE interface can be used as a
P642, P643 or P645 in applications using Sampled Values.

See the Ordering Options for the hardware and software versions of the IED. Also see the IED's technical manual
for descriptions of its protection and non protection functions.
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& #
B
Wi IN-HV D

+ IEC 61850-9-2LE
m INLV P645

|||-F :Hll <\1:>

IEC 61850-8-1

I-LV \ \
s IN-TV \
7 |IEC 61850-8-1 Interface

IEC 61850-9-2LE Interface

— -V
777

m

E01047

Figure 23: Overview of P645 functionality

9.1 SAMPLED VALUE DISTRIBUTION

The IED provides up to eight Logical Nodes for receiving the Sampled Values. This allows several different
arrangements of Merging Units in the substation. There are ten analogue input groups on the IED. These are:

[IA11B1 IC1] [IA2 1B2 IC2] [IA3 IB3 IC3] [IA4 1B4 IC4] [IAS IB5 IC5] [IY1] [IV2] [1Y3] [VA VB VC] [VFLyx]

The following diagrams show two possible arrangements for the P645. In the first diagram, the IED receives
Sampled Values from three different merging units. The HV winding currents and the optional three-phase voltage
input are received from MU1, the LV winding currents from MU2 and the tertiary currents from MU3. The winding
neutral currents, where required for functions such as restricted earth fault, can also be received through the
same merging units. In the second diagram, the IED receives Sampled Values from five different merging units.
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Figure 24: IED receiving sampled from three merging units
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Figure 25: IED receiving Sampled Values from five merging units
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10

P743

The P743 with the IEC 61850 interface board is intended for low impedance decentralised busbar protection
schemes using a P741. In this type of scheme the P743 is commonly named the Peripheral Unit and the P741 is
named the Central Unit Protection.

See the Ordering Options for the hardware and software versions of the IED. Also see the IED's technical manual
for descriptions of its protection and non protection functions.

10.1

SAMPLED VALUE DISTRIBUTION

Caution:
The following requirements are mandatory to maintain performance of the protection functions and
to reduce risks of maloperation.

The Ethernet connection between the Merging Unit and the P743 must be point to point (no external switch
between Merging Units and the P743).

The Merging Unit must acquire the measurement [IA, IB, IC, IN].
The Merging Unit must be connected to a GLOBAL 1 PPS signal.

Each P743 is connected to a separate Merging Unit. The time difference between signals from each Merging
Unit must not exceed 10 microseconds.

At 50 Hz the Merging Unit acquires values every 250 microseconds +/-10 microseconds and transmits
Sampled Value frames on the Process Bus every 250 microseconds +/-10 microseconds.

At 60 Hz the Merging Unit acquires values every 208.3 microseconds +/-10 microseconds and transmits
Sampled Value frames on the Process Bus every 208.3 microseconds +/-10 microseconds.

The following diagram shows a typical application where all P743 IEDs are Peripheral Units. IEDs can also be
connected to a dedicated IEC 61850 8.1 network.
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Figure 26: Typical application of P743 with P741
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11 P746

The P746 with the IEC 61850-9-2LE interface is intended for applications where a Sampled Value interface is
required. The IED only supports applications with a maximum of six CT inputs. This is the one-box mode. The P746
with the IEC 61850-9-2LE interface does not support the three-box mode. The IED is based on P746 firmware
version 03 with MiCOM P40 Cyber-security. See the relevant relay's technical manual for descriptions of its

protection and non-protection functions.

11.1 SAMPLED VALUE DISTRIBUTION

The following diagram shows a typical P746 application where all six three-phase current inputs are used. Where
required, the optional voltage input can be combined in one of the six merging units shown or it can use a

separate dedicated merging unit.
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Figure 27: IED receiving sampled from six merging units
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12 P8418B

An |ED which has an IEC 61850-9-2LE interface is intended for use in applications where CT and VT measurements
have been converted to Sampled Values. In this way the P841B with an IEC 61850-9-2LE interface can be used as
a P841A in applications using Sampled Values.

See the Ordering Options for the hardware and software versions of the IED. Also see the IED's technical manual
for descriptions of its protection and non protection functions.
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Figure 28: Overview of P546 functionality
12.1 SAMPLED VALUE DISTRIBUTION

The IED provides up to eight Logical Nodes for receiving the Sampled Values. This allows several different
arrangements of Merging Units in the substation. There are seven analogue input groups on the IED. These are:

[IA11B11C1] [IA2 IB2 IC2] [VA VB VC] [INSEN] [IM] [Vsc1] [Vsc2]

In the following diagram, the IED receives Sampled Values from two merging units. The IED has two Logical Nodes,
one receiving the analogue input groups [IA1 I1B1 IC1] and [VA VB VC], the other receiving input groups [IA2 IB2 IC2]
and [Vsc1].
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Figure 29: IED receiving Sampled Values from two merging units

In the following diagram, the IED receives Sampled Values from four merging units. The number of merging units
can vary depending on application requirements, such as the substation layout and the inputs required by the IED.

IA1, 1B1, IC1

INSEN

Merging
Unit 1

VA, VB, VC

Merging |

Unit 2

Ethernet

IA2, 1B2, IC2

Vsc1

Merging
Unit 3

4 ¢

Vsc2

Merging
Unit 4

E01039

Switch

I[ED with
I[EC 61850 9-2LE
Interface

Figure 30: IED receiving Sampled Values from four merging units
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Chapter 5 - Commissioning Instructions

1 CHAPTER OVERVIEW

This chapter contains the following sections:
Chapter Overview

General Guidelines

Commissioning Test Equipment

Check Connections

IED Configured with One Logical Node

IED Configured with Two or More Logical Nodes
Logical Node Names

P546

P645, P746

P743

67
68
69
70
71
72
73
74
75
76

Px4x-92LE-TM-EN-4

67



Chapter 5 - Commissioning Instructions

2 GENERAL GUIDELINES

Warning:
Before working on the equipment, check the device ratings and read the appropriate
Safety Information chapter.

Connect the device to the network. Check the Link and Activity LEDs are functioning. Check the IP address is
correct.

This section shows typical network connections.
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3 COMMISSIONING TEST EQUIPMENT

This is a typical list of equipment required for testing the IEC 61850-9-2LE interface in the IED.
e |ED test kit capable of generating 2 or 3 sets of IEC 61850-9-2LE Sampled Values and GOOSE data sets.
Or conventional current or voltage source with Merging Unit to generate Sampled Values
e Ethernet switchl(es)
e Fibre optic cables
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4 CHECK CONNECTIONS

1 De-energise the IED.

2. Visually inspect the connectors, and check the external wiring is correct.
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5

IED CONFIGURED WITH ONE LOGICAL NODE

The settings for the IEC 61850-9-2LE interface are in the IED menu IEC 61850-9-2LE. See the Settings chapter.

1

If necessary, isolate or block any outgoing trips from the IED. If physical contacts from the IED are wired in
the scheme, from the main IED menu select Test Mode.

Connect the IED's IEC 61850-9-2LE port to the Sampled Value source. If necessary this can be routed
through an Ethernet switch.

In the IED menu setting IEC 61850-9-2LE > Physical Link, select Fibre Optic for receiving Sampled
Values.

Check that the Logical Node name in the IED matches the name in the Sampled Value source (test kit or
Merging Unit). Make any changes in the source Logical Node names. This prevents mismatches in Logical
Node names when the IED is put into service when testing existing schemes.

Set the IED Synchro Alarm to No SYNC CLK so the IED accepts Sampled Value frames with or without
synchronisation.

Generate Sampled Value frames with the rated current and voltage as required in the IED’s Logical Node
configuration.

In the MEASUREMENTS menu, check the magnitudes and phase angles are displayed correctly. The display
may be in primary or secondary values. Also the IED’s CT ratio or VT ratio settings affect the display. A
typical accuracy of 1% can be expected for magnitudes.

Change the Logical Node name configured in the test kit. Check the data cell SAV Absence displays '0' for
the Logical Node configured in the IED. Check that all MEASUREMENTS displays for voltage or current are
zero.

Depending on the scheme, use the Synchro Alarm setting to return the IED to service. Re-enable the IED trip
outputs.
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6

IED CONFIGURED WITH TWO OR MORE LOGICAL NODES

The settings for the IEC 61850-9-2LE interface are in the IED menu IEC 61850-9-2LE.

1.

If necessary, isolate or block any outgoing trips from the IED. If physical contacts from the IED are wired in
the scheme, from the main IED menu select Test Mode.

Connect the IED's IEC 61850-9-2LE port to an Ethernet switch, which is connected to the Sampled Value
sources. In the IED menu setting IEC 61850-9-2LE then Physical Link, select Fibre Optic for receiving
Sampled Values.

Check that the Logical Node name in the IED matches the name in the Sampled Value source (test kit or
Merging Unit). Make any changes in the source Logical Node names. This prevents mismatches in Logical
Node names when the IED is put into service when testing existing schemes.

Set the IED Synchro Alarm to Local 1PPS so the IED accepts Sampled Value frames with local or global
synchronisation.

Check that the Sampled Value source (test kit or Merging Unit) is GPS synchronised.

Check the receipt of Sampled Value frames one by one for each Logical Node configured in the IED.

Repeat the following steps for each Logical Node, configuring them one by one in the Sampled Value sourcel(s).

1.

Generate Sampled Value frames with the rated current and voltage as required in the IED’s Logical Node
configuration. You can check the receipt of Sampled Value frames for the configured Logical Node.

In the MEASUREMENTS menu, check the magnitudes and phase angles are displayed correctly. The display
may be in primary or secondary values. Also the IED’s CT ratio or VT ratio settings affect the display. A
typical accuracy of 1% can be expected for magnitudes.

Change the Logical Node name configured in the test kit. Check the data cell SAV Absence displays '0' for
the Logical Node configured in the IED. Check that all MEASUREMENTS displays for voltage or current are
zero.

If the GPS signal is lost, repeat the following steps for each Logical Node.

1
2.

Check the data cell 9-2 Sample Alarm.

Turn off the GPS to the Sampled Value source and turn it on again. Binary flags for respective Logical Node
should indicate 1" for loss of GPS and return to '0' when the GPS is healthy.

Depending on the scheme, use the Synchro Alarm setting to return the IED to service. Re-enable the IED trip
outputs. If the RJ45 port was used for testing, change the setting IEC 61850-9-2LE then Physical Link to
Fibre Optic.
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7 LOGICAL NODE NAMES

Each Logical Node must be identified by a unique name that allows it to receive Sampled Values from a specific
Merging Unit.

Rename the Logical Nodes used for the application. Use between 10 and 34 characters for each Merging Unit
Logical Node name. Each Logical Node name must be exactly the same as the one set in the Merging Unit that
broadcasts it.
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8 P546

8.1 COMISSIONING THE GPS FUNCTIONALITY

The P546 needs a 1PPS GPS input to function correctly. See the IED manual for GPS synchronisation tests. Use a
P594 with version D firmware to comply with IEC 61850-9-2LE requirements for Local 1PPS and Global 1PPS
signals.

8.11 STRENGTH OF P594 OPTICAL SIGNAL AT IED

1. Put the P594 in Test Cycle Mode. See the P594 manual.

2. Check the optical fibre cable to the P594 transmitter is connected corrrectly.

3. Disconnect the other end of the cable from the IED and measure the received signal strength.

4. Record the value. It should be -16.8 dBm to -25.4 dBm.

5. Reconnect the optical fibre to the IED.

8.1.2 CHECKING THE GPS SYNCHRONISATION SIGNAL AT THE IED

1. In the P594 menu, set Test Cycle Mode to Disable.

2. Connect the transmit fibre from the P594 to the IED's GPS port.

3. At the IED, set PROT COMMS/IM64 > GPS Sync Enabled to Enable. This enables GPS synchronisation.
4. Select MEASUREMENTS 4 > Channel Status. If the IED receives the GPS synchronisation signal, the display

reads **11******** (where * is g don't care state for this test). This means both the Local GPS and Remote
GPS are received.

5. To check the GPS failure condition, disconnect the fibre from the P594 and check the display reverts to

**00********.
6. Reconnect the fibre and check the display reads **11**x*x*x*
8.1.3 COMMISSIONING MODE

Global synchronisation is needed for a current differential scheme to function correctly. The protection function is
blocked if global synchronisation is not present. As IED test kits may not be able to generate Sampled Value
frames with global synchronisation, the IED has a commissioning mode which allows the differential function to be
tested with local synchronisation alone.

1. In the COMMISSIONING menu, set SAV Test Mode to Local Sync Only.The current differential
protection function then operates for Sampled Value frames received with both Local 1 PPS and Global 1
PPS synchronisation.

2. Test the current differential protection function using a test kit synchronised to GPS, sending Sampled Value
frames with Local 1 PPS synchronisation.
3. When the commissioning tests are complete, set the SAV Test Mode to Disabled before the IED is

returned to service. The current differential protection operates only with Global 1 PPS synchronisation.
4. Check the Merging Unit's maximum delay and if necessary adjust the Merging Unit's delay setting.
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9 P645, P746

9.1 DIFFERENTIAL PROTECTION FUNCTION TESTING

In conventional IEDs, differential protection such as transformer differential protection can be tested using a single
three-phase current source. When testing IEDs with an IEC 61850-9-2LE interface, the test equipment should be
able to generate at least two Logical Nodes. If the IEDs receive Sampled Value frames corresponding to one
configured Logical Node only, a 9-2 Sample Alarm is raised. Single end infeed cases can be simulated by making
the current magnitudes zero in one of the Logical Nodes.
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10 P743

10.1 CURRENT DIFFERENTIAL COMMISSIONING MODE

Global synchronisation is needed for a current differential scheme to function correctly. The protection function is
blocked if global synchronisation is not present. As IED test kits may not be able to generate Sampled Value
frames with global synchronisation, the IED has a commissioning mode which allows the differential function to be
tested with local synchronisation alone.

1. In the COMMISSION TESTS menu, set SAV SynTst to Local Sync Only. The current differential protection
function then operates for Sampled Value frames received with both Local 1 PPS and Global 1 PPS
synchronisation.

2. Test the current differential protection function using a test kit synchronised to GPS, sending Sampled Value
frames with Local 1 PPS synchronisation.

3. When the commissioning tests are complete, set the SAV SynTst to Di sabled before the IED is returned to
service. The current differential protection operates only with Global 1 PPS synchronisation.

4. Check the Merging Unit's maximum delay and if necessary adjust the Merging Unit's delay setting.
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1 CHAPTER OVERVIEW

This chapter describes the technical specifications of the product.

This chapter contains the following sections:

Chapter Overview 79
Interfaces 80
79
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2 INTERFACES
2.1 100 BASE FX TRANSMITTER CHARACTERISTICS
Parameter Sym Min. Typ. Max. Unit
Output Optical Power BOL 62.5/125 um -19 i i
NA = 0.275 Fibre EOL PO -20 168 14 dBm avg.
Output Optical Power BOL 50/125 ym -225 ) )
NA = 0.20 Fibre EOL PO 235 203 14 dBm avg.
. S . 10 %
Optical Extinction Ratio 10 4B
Output Optical Power at Logic "0" State  |PO -45 dBm avg.
Conditions: TA = 0°C to 70°C
2.2 100 BASE FX RECEIVER CHARACTERISTICS
Parameter Sym Min. Typ. Max. Unit
Input Optical Power Minimum at . ) ~
Window Edge PIN Min. (W) 335 31 dBm avg.
Input Optical Power Minimum at PIN Min. (C) 345 318 Bm avg.
Eye Center
Input Optical Power Maximum PIN Max. -14 -11.8 dBm avg.

Conditions: TA = 0°C to 70°C
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Chapter 7 - Settings and Records

1 CHAPTER OVERVIEW

IEDs which use the IEC 61850-9-2LE interface have additional settings, each depending on the IED.

This chapter contains the following sections:

Chapter Overview 83
P441SY, P442, P44y 84
P446, P546, PB41B 89
P645 94
P743 97
P746 100
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2 P441SV, P442, P444

2.1 SETTINGS TABLE

IEDs which have the IEC 61850-9-2LE interface have additional settings in the IEC 61850-9.2LE submenu. This
allows them to be configured to the system and application.

To display the primary values whether CTs, VTs or NCITs are used, set Remote Values in the MEASURE'T SET UP
columnto Primary.

MENU TEXT ‘ Col ‘ Row ‘ Default Setting ‘ Available Setting
Description
IEC61850-902LE 18 00 | |
This column contains all the configure/setting measurement parameters relative to IEC61850-9-2LE.
Physical Link ‘ 18 ‘ 01 ‘ Fibre Optic ‘ Copper, Fibre Optic

This setting specifies the physical connection between the IED and the Process Bus network. The RJ45 copper port is for service use only and
should not be used as a permanent connection.

AntiAias Filter ‘ 18 ‘02 ‘ Enabled ‘ Disabled, Enabled
This setting activates or deactivates the anti-aliasing filter, which conditions the Sampled Values from the Process Bus network.
Synchro Alarm ‘18 \03 ‘Locol 1PPS ‘No SYNC CLK, Local 1PPS, Global 1PPS

This setting specifies the type of Sampled Value synchronisation expected by the IED, depending on the application.

Global 1PPS: the Sampled Values are synchronised with a global area clock (GPS like clock). The IED issues an alarm ('9-2 Sample Alarm’) when it
receives Sampled Value frames without Global 1PPS.

Local 1PPS: the Sampled Values are synchronised with a local area clock signal at the substation. Sampled Value frames received with Global
or Local synchronisation are acceptable with this setting. The IED issues the alarm '9-2 Sample Alarm' if the Sampled Value frames received
have no synchronisation.

No SYNC CLK: the Sampled Values do not need to be synchronised. With this setting the IED ignores the synchronisation flag in the Sampled
Value frames.

9.2 Test Mode 18 ‘04 ‘Test Blocked Test Blocked, Test Ignored, Test Only

This setting is used for processing Sampled Value frames with an IEC 61850 Test mode flag. This setting is common to all Logical Nodes
configured in the IED.

Test Blocked: all channel data frames received with an IEC 61850 Test flag are treated as invalid. The IED blocks relevant protection functions
and issues a ‘9-2 Sample Alarm’.

Test Ignored: all channel data frames received with an IEC 61850 Test flag are treated as good so all protection functions remain active.

Test Only: all channel data received with an I1EC 61850 Test flag are treated as good. Any channel data received without the Test flag are
treated as invalid. The IED blocks relevant protection functions and issues a ‘9-2 Sample Alarm’.

Merge Unit Delay 18 ‘05 ‘ 1ms

When Sampled Values are received at the IED from different Merging Units, they may not arrive simultaneously due to differences in Merging
Unit performance or different network path delays. This setting specifies the maximum time delay expected, starting at the reception of the
Sampled Value frame from the first Merging Unit to the reception of the Sampled Value frame from the last Merging Unit for each sample
count. Signal processing starts at the end of the Merging Unit delay and if a frame is not received in that specified time, an alarm appears.

(9-2 Sample Alarm).

The IED has a search command to measure and display the maximum Sampled Value frame delay. The Merging Unit Delay can be set based on
the result of the search, which is displayed on the IED.

VT Switch Mode ‘ 18 ‘06 ‘ Disabled Disabled, Enabled

If VT Switching Mode is enabled, you can configure the IED to switch between different VT inputs. These can be single-phase or three-phase
inputs and are received as Sampled Values. The corresponding setting cells are visible when VT Switching Mode is enabled. Switching is
controlled either using opto or virtual inputs. These can be assigned in the IED's Programmable Scheme Logic. If you do not need to use VT
switching for voltage based protection functions or check synchronising, disable it.

LN Count 18 \11 \1

This setting specifies the number of Logical Nodes in use for receiving the Sampled Values required by the IED. The default value varies with
the product. Modify the LN Count to match the number of Merging Units relevant for the IED in each specific application. The default LN Count
is model dependent.
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MENU TEXT Col ‘ Row ‘ Default Setting Available Setting

Description

LN1 Name to LN9

18 12 MiCOM Logical Node 1t0 9
Name

Each Logical Node must be identified by a unique name that allows it to receive Sampled Values from a specific Merging Unit. The default
name for LN1 is ‘MiCOM Logical Node 1'. You can edit this ASCII text string using between 10 and 34 characters to match the Merging Unit's
Logical Node (sample value identifier) name . The same applies for LN2 to 9. The Logical Node name is the system-wide unique identification
‘MsvID’ defined in the Merging Unit control block MSVCB according to IEC 61850-9-2 Ed 1.0. The number of Logical Nodes available is variable,
as set in LN Count. For example, with an LN Count of 3, LN1 Name, LN2 Name and LN3 Name should be set to match those of the
corresponding Merging Units.

Rename the Logical Nodes used for the application. Use between 10 and 34 characters to match each MU Logical Node name. Each Logical
Node name must be exactly the same as the one set in the Merging Unit that broadcasts it.

IALIB1IC1 \ 18 \31 \ LN1 ‘Unused, LN1, LN2, LN3,...LN 9
Three-phase current inputs to the IED.
12182 1C2 18 32 Unused Unused (N1, LN2, LN3,...LN 9
Three-phase current inputs to the IED.
INsen \ 18 \33 ‘Unused ‘Unused,LNl, LN2, LN3,...LN 9

Current input with sensitive range for SEF/REF functions. This single-phase current signal is recovered from the neutral current in the IEC
61850-9-2LE frame of the LN assigned.

M \ 18 \ 34 \ Unused \ Unused,LN1, LN2, LN3,..LN 9

Current input for neutral current from a parallel feeder. This single-phase current signal is recovered from the neutral current in the IEC
61850-9-2LE frame of the LN assigned.

VAVBVC ‘18 \35 ‘LNl ‘Unused,LNl, LN2, LN3,.LN 9

Three-phase voltage inputs to the IED. The default setting Logical Node 1 indicates that only one LN is configured. This cell is visible only when
VT Switch Mode [18 06] is disabled.

Vscl \ 18 \ 36 \ Unused \ Unused,LN1, LN2, LN3,..LN 9

This single-phase voltage is recovered from the phase(s) assigned in the IED setting. It may be assigned to Van, Vbn, Vicn, Vab, Vbc or Vca in the
settings. The IEC 61850-9-2LE interface uses the appropriate phasel(s) from the Sampled Value frame received on the Logical Node configured
for Vscl. The IED raises an lllegal Channel Map alarm if the same Logical Node is assigned to both [VA VB VC] and Vsc1. This cell is visible only
when VT Switch Mode is disabled.

Vsc2 18 \ 37 \ Unused Unused, LN1, LN2, LN3,..LN 9

This single-phase voltage is recovered from the phase(s) assigned in the IED setting. It may be assigned to Van, Vbn, Vicn, Vab, Vbc or Vca in the
settings. The IEC 61850-9-2LE interface uses the appropriate phasel(s) from the Sampled Value frame received on the Logical Node configured
for Vsc2. The IED raises an lllegal Channel Map alarm if the same Logical Node is assigned to both [VA VB VIC] and Vsc2. This cell is visible only
when VT Switch Mode is disabled.

VAL VB1VC1 ‘18 ‘38 ‘LNl ‘Unused, LN1, LN2, LN3,..,LN 9

One of the two Sampled Value inputs for selection of three-phase voltage for use by functions in the relay, such as distance protection or
overvoltage protection. This cell is visible only when VT Switch Mode is enabled.

VA2 VB2 VC2 \ 18 \ 39 \ Unused \ Unused, LN1, LN2, LN3,..LN 9

The second of the two Sampled Value inputs for selection of three-phase voltage for use by functions in the relay, such as distance protection
or overvoltage protection. This cell is visible only when VT Switch Mode is enabled.

Vesl ‘18 ‘EA ‘Unused ‘Unused, LN1, LN2, LN3,..LN 9

The first of the three Sampled Value inputs for selection of single-phase voltage for check synchronising function. This cell is visible only when
VT Switch Mode is enabled.

This single-phase voltage is recovered from the phase(s) assigned in the IED setting. It can be assigned to Van, Vbn, Vicn, Vab, Vbc or Vca in the
settings. The IEC 61850-9-2LE interface uses the appropriate phase(s) from the Sampled Value frame. These are received on the Logical Node
which is configured for Vcs1.

Ves2 \18 ‘38 ‘Unused Unused, LN1, LN2, LN3,..LN 9
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MENU TEXT Col ‘ Row ‘ Default Setting Available Setting
Description

The second of the three Sampled Value inputs for selection of single-phase voltage for check synchronising function. This cell is visible only
when VT Switch Mode is enabled.

This single-phase voltage is recovered from the phasel(s) assigned in the IED setting. It can be assigned to Van, Vbn, Vcn, Vab, Vbc or Vca in the
settings. The IEC 61850-9-2LE interface uses the appropriate phase(s) from the Sampled Value frame. These are received on the Logical Node
which is configured for Vcs2.

Ves3 \18 \3c ‘Unused Unused, LN1, LN2, LN3,..LN 9

The third Sampled Value inputs for selection of single-phase voltage for check synchronising function. This cell is visible only when VT Switch
Mode is enabled.

This single-phase voltage is recovered from the phase(s) assigned in the IED setting. It can be assigned to Van, Vbn, Vcn, Vab, Vbc or Vca in the
settings. The IEC 61850-9-2LE interface uses the appropriate phase(s) from the Sampled Value frame. These are received on the Logical Node
which is configured for Vcs3.

MUs Delay Search ‘ 18 ‘41 ‘ No ‘ No, Yes

The IED has a search command to measure and display the maximum Sampled Value frame delay. The Merging Unit Delay can be set based on
the result of the search, which is displayed on the IED.

MUs DelayMaox |18 42 0 |

When sampled values are received at the IED from different Merging Units, they may not arrive simultaneously due to differences in Merging
Unit performance or different network path delays. This setting specifies the maximum time-delay expected, starting at the reception of the
sampled value frame from the “first" Merging Unit to the reception of the sampled value frame from the last Merging Unit for each sample
count. Signal processing starts at the end of the Merging Unit delay and if a frame is not received in that specified time, a synchronisation
alarm appears.

Trust Ques Data 18 ‘ 43 ‘ 000000 0Oor 1foreach flag

This setting specifies how the Sampled Values are processed by the IED when the associated Quality tag is ‘Questionable’. There are six binary
flags (0= No, 1 =Yes) which can be set by the user, corresponding to the data quality attributes ‘Out of Range’, ‘Bad Reference’, ‘Oscillatory’,
‘0ld Data’, ‘Inconsistent’ and ‘Inaccurate’. Questionable data is treated as invalid if the flag is ‘0". To process the data as good samples, the flag
is changed to '1". The setting is common to all Logical Nodes in service.

Loss Rate Level 18 \ 44 \ 10%

This setting is related to Process Bus network performance, in particular, the possibility of loss of samples. The set threshold is an upper limit
for the loss of Sampled Values from any of the Logical Nodes configured in the IED, calculated every cycle. If the loss rate level exceeds the set
value, the IED generates the ‘9-2 Sample Alarm’ and the related protection functions are inhibited. 1.25% corresponds to the loss of 1 out of the
80 samples expected every cycle, averaged over one second. The loss rate calculation and threshold check is performed independently for
each Logical Node configured.

SAV Absence 18 \ 51 \ 000000000 0or 1for each flag

This is a data cell with 9 binary flags. It indicates the presence or absence of Sampled Values from each of the Merging Units the IED is
communicating with. There is a maximum of 9 Logical Nodes. The cell data for each Logical Node is continuously refreshed.

0: Sampled Values being received from the Merging Unit.

1: No Sampled Values being received from the Merging Unit.

SAVNo SmpSynch |18 52 000000000 0or 1 for each flag

This is a data cell with 9 binary flags. It indicates the healthiness of the Sampled Values being received from each of the configured Merging
Units:

0: Sampled Values received are synchronised and any loss of samples is within acceptable limits.

1: Sampled Values received are not synchronised (Setting : Synchro Alarm) or the Sampled Value delay exceeds the acceptable value (Merging
Unit Delay setting). The IED raises a ‘SAV No SmpSynch’ when any one of the binary flags is ‘1"

00000000 00000000
SAV Test 18 53 00000000 0Oor 1foreach flag
This is a data cell with 24 binary flags. It indicates the status of the IEC 61850 Test mode flag for each analogue channel processed by the IED
(eg: VA, the A-phase voltage). The channel assignment depends on the IED.

. 00000000 00000000
SAV Questionable 18 54 00000000 0Oor 1foreach flag
This is a data cell with 24 binary flags. It indicates the status of the IEC 61850 Quality attribute ‘Questionable’ in the Sampled Value frames for
each of the analogue channels. The channel assignment depends on the IED.
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MENU TEXT Col ‘ Row ‘ Default Setting Available Setting
Description
. 00000000 00000000
SAV Invalid 18 55 00000000 0Oor 1foreach flag

This is a data cell with 24 binary flags. It indicates the status of the IEC 61850 Quality attribute ‘Invalid’ in the Sampled Value frames for each of
the analogue channels. The channel assignment depends on the IED.

Frame Loss Data ‘ 18 ‘ 70 ‘ ‘

This column contains all the configure/setting measurement parameters relative to frame loss data.

Frame Loss Rate ‘ 18 ‘ 71 ‘ Enabled ‘ Disabled, Enabled
Enables the frame loss rate counter

LN1-LN9

Loss Rate Sec 18 72-7A 0

These data cells indicate the percentage of SV frames missing during the past second, for LNx

LossRate Reset ‘ 18 ‘ 90 ‘ No ‘ No, Yes
Resets the frame loss rate counter
Reset Time \ 18 \ 91 \ 0 \

This data cell is the time stamp of the most recent instance of Frame Loss Rate counter

LN1 - LN9 FrmLoss

cuml 18 92-9A |0

These data cells indicate the number of frames lost since last reset for LN 1...9; the most recent reset time available in the IED menu.

LN1-LN9 Error

second 18 Blto9 |0

Frame Error Seconds is a cumulative value since the last reset per LN. If the Frame Loss Rate exceeds 1.25% (one sample per cycle on average
for one second) the IED records this as an Error Second.

VAVBVC 18 01 | VALVBLVC1, VA2 VB2 VC2
This data cell displays the three-phase voltage input in use by the relay. This cell is visible only when VT Switch Mode is enabled.
Vscl 18 D2 | Vs, Ves2, Vis3

This data cell displays the single-phase voltage in use by the System Check function as Vscl. This cell is visible only when VT Switch Mode is
enabled.

Vsc2 \ 18 \ D3 \ \st1, Ves2, Ves3

This data cell displays the single-phase voltage in use by the System Check function as Vsc2. This cell is visible only when VT Switch Mode is
enabled.

2.2 DDB TABLE

IEDs which have the IEC 61850-9-2LE interface have additional DDBs so they can be configured to the system and
application.

Ordinal ‘ Signal Name ‘ Source ‘ Type ‘ Response
Description
204 ALARM_9_2_SAV ‘Software PFSO ‘Self reset alarm
Sampled Value error.
205 ‘ 9 2 SAV_CFG_ALARM ‘ Software ‘ PFSO ‘ Self reset alarm
This alarm is triggered when the LN name is less than 10 characters or greater than 34 characters.
206 \QUALITY_BLOCK_ALARM  Software PFSO ‘Self reset alarm
Due to a quality issue, this alarm indicates that protection functions are blocked on all phases.
441 ‘QUALITY_BLK_VA ‘Softwore \ PFSO \ No response

Due to a quality issue, this alarm indicates that VA protection functions are blocked.
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Ordinal ‘ Signal Name ‘ Source ‘ Type ‘ Response
Description

442 ‘QUALITY_BLK_VB \ Software \ PFSO \ No response
Due to a quality issue, this alarm indicates that VB protection functions are blocked.
443 ‘QUALITY_BLK_VC \ Software \ PFSO \ No response
Due to a quality issue, this alarm indicates that VC protection functions are blocked.
444 ‘QUALITV_BLK_VSCl \ Software \ PFSO \ No response
Due to a quality issue, this alarm indicates that VSC1 protection functions are blocked.
445 ‘QUALITY_BLK_IAl \ Software \ PFSO \ No response
Due to a quality issue, this alarm indicates that IA1 protection functions are blocked.
446 ‘QUALITY_BLK_IBl \ Software \ PFSO \ No response
Due to a quality issue, this alarm indicates that I1B1 protection functions are blocked.
447 ‘QUALITY_BLK_ICl \ Software \ PFSO \ No response
Due to a quality issue, this alarm indicates that IC1 protection functions are blocked.
448 \QUALITY_BLK_IM ‘Software PFSO No response
Due to a quality issue, this alarm indicates that IM protection functions are blocked.
449 ‘QUALITY_BLK_INSEN ‘Softwore \ PFSO \ No response

Due to a quality issue, this alarm indicates that INSEN protection functions are blocked.

450 ‘QUALITY_BLK_IAZ ‘Softwore \ PFSO \ No response
Due to a quality issue, this alarm indicates that IA2 protection functions are blocked.

451 ‘QUALITY_BLK_IBZ ‘Softwore \ PFSO \ No response
Due to a quality issue, this alarm indicates that I1B2 protection functions are blocked.

452 ‘QUALITY_BLK_ICZ ‘Softwore \ PFSO \ No response
Due to a quality issue, this alarm indicates that IC2 protection functions are blocked.

453 ‘QUALITY_BLK_VSCZ ‘Softwore \ PFSO \ No response
Due to a quality issue, this alarm indicates that VSC2 protection functions are blocked.

1133 9.2 VABC_SELECT X PsL PFS VT Switch
Switches 3 phase voltage between 2 Sampled Value frames.

1134 9.2 VSC1_SELECT X1 PsL PFS VT Switch
Used to select single phase voltage VSC1 associated with System Check function.

1135 9.2 VSC1_SELECT_1X PsL PFS| VT Switch
Used to select single phase voltage VSC1 associated with System Check function.

1136 9_2_VSC2_SELECT X1 PsL PFS| VT Switch
Used to select single phase voltage VSC2 associated with System Check function.

1137 9.2 VSC2_SELECT_1X PsL PFS| VT Switch

Used to select single phase voltage VSC2 associated with System Check function.
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3 P446, P546, P841B

3.1 SETTINGS TABLE

IEDs which have the IEC 61850-9-2LE interface have additional settings in the IEC 61850-9.2LE submenu. This
allows them to be configured to the system and application.

To display the primary values whether CTs, VTs or NCITs are used, set Remote Values in the MEASURE'T SET UP
columnto Primary.

MENU TEXT ‘ Col ‘ Row ‘ Default Setting ‘ Available Setting
Description
IEC61850-902LE 18 00 | |
This column contains all the configure/setting measurement parameters relative to IEC61850-9-2LE.
Physical Link ‘18 ‘01 ‘Fibre Optic ‘Copper, Fibre Optic

This setting specifies the physical connection between the IED and the Process Bus network. The RJ45 copper port is for service use only and
should not be used as a permanent connection.

AntiAias Filter ‘ 18 ‘02 ‘ Enabled ‘ Disabled, Enabled
This setting activates or deactivates the anti-aliasing filter, which conditions the Sampled Values from the Process Bus network.
Synchro Alarm ‘18 \03 ‘Locol 1PPS ‘No SYNC CLK, Local 1PPS, Global 1PPS

This setting specifies the type of Sampled Value synchronisation expected by the IED, depending on the application.

Global 1PPS: the Sampled Values are synchronised with a global area clock (GPS like clock). The IED issues an alarm ('9-2 Sample Alarm’) when it
receives Sampled Value frames without Global 1PPS.

Local 1PPS: the Sampled Values are synchronised with a local area clock signal at the substation. Sampled Value frames received with Global
or Local synchronisation are acceptable with this setting. The IED issues the alarm '9-2 Sample Alarm' if the Sampled Value frames received
have no synchronisation.

No SYNC CLK: the Sampled Values do not need to be synchronised. With this setting the IED ignores the synchronisation flag in the Sampled
Value frames.

9.2 Test Mode 18 ‘04 ‘Test Blocked Test Blocked, Test Ignored, Test Only

This setting is used for processing Sampled Value frames with an IEC 61850 Test mode flag. This setting is common to all Logical Nodes
configured in the IED.

Test Blocked: all channel data frames received with an IEC 61850 Test flag are treated as invalid. The IED blocks relevant protection functions
and issues a ‘9-2 Sample Alarm’.

Test Ignored: all channel data frames received with an IEC 61850 Test flag are treated as good so all protection functions remain active.

Test Only: all channel data received with an I1EC 61850 Test flag are treated as good. Any channel data received without the Test flag are
treated as invalid. The IED blocks relevant protection functions and issues a ‘9-2 Sample Alarm’.

Merge Unit Delay 18 ‘05 ‘ 1ms

When Sampled Values are received at the IED from different Merging Units, they may not arrive simultaneously due to differences in Merging
Unit performance or different network path delays. This setting specifies the maximum time delay expected, starting at the reception of the
Sampled Value frame from the first Merging Unit to the reception of the Sampled Value frame from the last Merging Unit for each sample
count. Signal processing starts at the end of the Merging Unit delay and if a frame is not received in that specified time, an alarm appears.

(9-2 Sample Alarm).

The IED has a search command to measure and display the maximum Sampled Value frame delay. The Merging Unit Delay can be set based on
the result of the search, which is displayed on the IED.

VT Switch Mode ‘ 18 ‘06 ‘ Disabled Disabled, Enabled

If VT Switching Mode is enabled, you can configure the IED to switch between different VT inputs. These can be single-phase or three-phase
inputs and are received as Sampled Values. The corresponding setting cells are visible when VT Switching Mode is enabled. Switching is
controlled either using opto or virtual inputs. These can be assigned in the IED's Programmable Scheme Logic. If you do not need to use VT
switching for voltage based protection functions or check synchronising, disable it.

LN Count 18 \11 \1

This setting specifies the number of Logical Nodes in use for receiving the Sampled Values required by the IED. The default value varies with
the product. Modify the LN Count to match the number of Merging Units relevant for the IED in each specific application. The default LN Count
is model dependent.
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MENU TEXT Col ‘ Row ‘ Default Setting Available Setting
Description

LN1 Name to LN9

18 12 MiCOM Logical Node 1t0 9
Name

Each Logical Node must be identified by a unique name that allows it to receive Sampled Values from a specific Merging Unit. The default
name for LN1 is ‘MiCOM Logical Node 1'. You can edit this ASCII text string using between 10 and 34 characters to match the Merging Unit's
Logical Node (sample value identifier) name . The same applies for LN2 to 9. The Logical Node name is the system-wide unique identification
‘MsvID’ defined in the Merging Unit control block MSVCB according to IEC 61850-9-2 Ed 1.0. The number of Logical Nodes available is variable,
as set in LN Count. For example, with an LN Count of 3, LN1 Name, LN2 Name and LN3 Name should be set to match those of the
corresponding Merging Units.

Rename the Logical Nodes used for the application. Use between 10 and 34 characters to match each MU Logical Node name. Each Logical
Node name must be exactly the same as the one set in the Merging Unit that broadcasts it.

IALIB1IC1 \ 18 \31 \ LN1 ‘Unused, LN1, LN2, LN3,...LN 9
Three-phase current inputs to the IED.
12182 1C2 18 32 Unused Unused (N1, LN2, LN3,...LN 9
Three-phase current inputs to the IED.
INsen \ 18 \33 ‘Unused ‘Unused,LNl, LN2, LN3,...LN 9

Current input with sensitive range for SEF/REF functions. This single-phase current signal is recovered from the neutral current in the IEC
61850-9-2LE frame of the LN assigned.

M \ 18 \ 34 \ Unused \ Unused,LN1, LN2, LN3,..LN 9

Current input for neutral current from a parallel feeder. This single-phase current signal is recovered from the neutral current in the IEC
61850-9-2LE frame of the LN assigned.

VAVBVC 18 35 w1 UnusedIN1, LN2, [N3,..IN 9
Three-phase voltage inputs to the IED. The default setting Logical Node 1 indicates that only one LN is configured. This cell is visible only when
VT Switch Mode (18 06] is disabled.

Vscl 18 36 Unused Unused (N1, LN2, LN3,...LN 9

This single-phase voltage is recovered from the phase(s) assigned in the IED setting. It may be assigned to Van, Vbn, Vicn, Vab, Vbc or Vca in the
settings. The IEC 61850-9-2LE interface uses the appropriate phasel(s) from the Sampled Value frame received on the Logical Node configured
for Vscl. The IED raises an lllegal Channel Map alarm if the same Logical Node is assigned to both [VA VB VC] and Vsc1. This cell is visible only
when VT Switch Mode is disabled.

Vsc2 18 \ 37 \ Unused Unused, LN1, LN2, LN3,..LN 9

This single-phase voltage is recovered from the phase(s) assigned in the IED setting. It may be assigned to Van, Vbn, Vicn, Vab, Vbc or Vca in the
settings. The IEC 61850-9-2LE interface uses the appropriate phasel(s) from the Sampled Value frame received on the Logical Node configured
for Vsc2. The IED raises an lllegal Channel Map alarm if the same Logical Node is assigned to both [VA VB VIC] and Vsc2. This cell is visible only
when VT Switch Mode is disabled.

VAL VB1VC1 ‘18 ‘38 ‘LNl ‘Unused, LN1, LN2, LN3,..,LN 9

One of the two Sampled Value inputs for selection of three-phase voltage for use by functions in the relay, such as distance protection or
overvoltage protection. This cell is visible only when VT Switch Mode is enabled.

VA2 VB2 VC2 839 Unused ‘Unused, LN1, LN2, LN3,..N 9

The second of the two Sampled Value inputs for selection of three-phase voltage for use by functions in the relay, such as distance protection
or overvoltage protection. This cell is visible only when VT Switch Mode is enabled.

Vesl 8 3 Unused ‘Unused, LN1, LN2, LN3,..[N 9

The first of the three Sampled Value inputs for selection of single-phase voltage for check synchronising function. This cell is visible only when
VT Switch Mode is enabled.

This single-phase voltage is recovered from the phase(s) assigned in the IED setting. It can be assigned to Van, Vbn, Vicn, Vab, Vbc or Vca in the

settings. The IEC 61850-9-2LE interface uses the appropriate phase(s) from the Sampled Value frame. These are received on the Logical Node
which is configured for Vcs1.

Ves2 \18 ‘38 ‘Unused Unused, LN1, LN2, LN3,..LN 9
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MENU TEXT Col ‘ Row ‘ Default Setting Available Setting
Description

The second of the three Sampled Value inputs for selection of single-phase voltage for check synchronising function. This cell is visible only
when VT Switch Mode is enabled.

This single-phase voltage is recovered from the phasel(s) assigned in the IED setting. It can be assigned to Van, Vbn, Vcn, Vab, Vbc or Vca in the
settings. The IEC 61850-9-2LE interface uses the appropriate phase(s) from the Sampled Value frame. These are received on the Logical Node
which is configured for Vcs2.

Ves3 \18 \3c ‘Unused Unused, LN1, LN2, LN3,..LN 9

The third Sampled Value inputs for selection of single-phase voltage for check synchronising function. This cell is visible only when VT Switch
Mode is enabled.

This single-phase voltage is recovered from the phase(s) assigned in the IED setting. It can be assigned to Van, Vbn, Vcn, Vab, Vbc or Vca in the
settings. The IEC 61850-9-2LE interface uses the appropriate phase(s) from the Sampled Value frame. These are received on the Logical Node
which is configured for Vcs3.

MUs Delay Search ‘ 18 ‘41 ‘ No ‘ No, Yes

The IED has a search command to measure and display the maximum Sampled Value frame delay. The Merging Unit Delay can be set based on
the result of the search, which is displayed on the IED.

MUs DelayMaox |18 42 0 |

When sampled values are received at the IED from different Merging Units, they may not arrive simultaneously due to differences in Merging
Unit performance or different network path delays. This setting specifies the maximum time-delay expected, starting at the reception of the
sampled value frame from the “first" Merging Unit to the reception of the sampled value frame from the last Merging Unit for each sample
count. Signal processing starts at the end of the Merging Unit delay and if a frame is not received in that specified time, a synchronisation
alarm appears.

Trust Ques Data 18 ‘ 43 ‘ 000000 0Oor 1foreach flag

This setting specifies how the Sampled Values are processed by the IED when the associated Quality tag is ‘Questionable’. There are six binary
flags (0= No, 1 =Yes) which can be set by the user, corresponding to the data quality attributes ‘Out of Range’, ‘Bad Reference’, ‘Oscillatory’,
‘0ld Data’, ‘Inconsistent’ and ‘Inaccurate’. Questionable data is treated as invalid if the flag is ‘0". To process the data as good samples, the flag
is changed to '1". The setting is common to all Logical Nodes in service.

Loss Rate Level 18 \ 44 \ 10%

This setting is related to Process Bus network performance, in particular, the possibility of loss of samples. The set threshold is an upper limit
for the loss of Sampled Values from any of the Logical Nodes configured in the IED, calculated every cycle. If the loss rate level exceeds the set
value, the IED generates the ‘9-2 Sample Alarm’ and the related protection functions are inhibited. 1.25% corresponds to the loss of 1 out of the
80 samples expected every cycle, averaged over one second. The loss rate calculation and threshold check is performed independently for
each Logical Node configured.

SAV Absence 18 \ 51 \ 000000000 0or 1for each flag

This is a data cell with 9 binary flags. It indicates the presence or absence of Sampled Values from each of the Merging Units the IED is
communicating with. There is a maximum of 9 Logical Nodes. The cell data for each Logical Node is continuously refreshed.

0: Sampled Values being received from the Merging Unit.

1: No Sampled Values being received from the Merging Unit.

SAVNo SmpSynch |18 52 000000000 0or 1 for each flag

This is a data cell with 9 binary flags. It indicates the healthiness of the Sampled Values being received from each of the configured Merging
Units:

0: Sampled Values received are synchronised and any loss of samples is within acceptable limits.

1: Sampled Values received are not synchronised (Setting : Synchro Alarm) or the Sampled Value delay exceeds the acceptable value (Merging
Unit Delay setting). The IED raises a ‘SAV No SmpSynch’ when any one of the binary flags is ‘1"

00000000 00000000
SAV Test 18 53 00000000 0Oor 1foreach flag

This is a data cell with 24 binary flags. It indicates the status of the IEC 61850 Test mode flag for each analogue channel processed by the IED
(eg: VA, the A-phase voltage). The channel assignment depends on the IED.

. 00000000 00000000
SAV Questionable 18 54 00000000 0Oor 1foreach flag

This is a data cell with 24 binary flags. It indicates the status of the IEC 61850 Quality attribute ‘Questionable’ in the Sampled Value frames for
each of the analogue channels. The channel assignment depends on the IED.
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MENU TEXT Col ‘ Row ‘ Default Setting Available Setting
Description
. 00000000 00000000
SAV Invalid 18 55 00000000 0Oor 1foreach flag

This is a data cell with 24 binary flags. It indicates the status of the IEC 61850 Quality attribute ‘Invalid’ in the Sampled Value frames for each of
the analogue channels. The channel assignment depends on the IED.

Frame Loss Data ‘ 18 ‘ 70 ‘ ‘
This column contains all the configure/setting measurement parameters relative to frame loss data.
Frame Loss Rate ‘ 18 ‘ 71 ‘ Enabled ‘ Disabled, Enabled
Enables the frame loss rate counter
LN1-LN
’ 18 72-7A 10

Loss Rate Sec

These data cells indicate the percentage of SV frames missing during the past second, for LNx

LossRate Reset ‘ 18 ‘ 90 ‘ No ‘ No, Yes
Resets the frame loss rate counter
Reset Time \ 18 \ 91 \ 0 \

This data cell is the time stamp of the most recent instance of Frame Loss Rate counter

LN1 - LN9 FrmLoss

cuml 18 92-9A |0

These data cells indicate the number of frames lost since last reset for LN 1...9; the most recent reset time available in the IED menu.

LN1-LN9 Error

second 18 Blto9 |0

Frame Error Seconds is a cumulative value since the last reset per LN. If the Frame Loss Rate exceeds 1.25% (one sample per cycle on average
for one second) the IED records this as an Error Second.

VAVBVC 18 01 | VALVBLVC1, VA2 VB2 VC2
This data cell displays the three-phase voltage input in use by the relay. This cell is visible only when VT Switch Mode is enabled.
Vscl 18 D2 | Vs, Ves2, Vis3

This data cell displays the single-phase voltage in use by the System Check function as Vscl. This cell is visible only when VT Switch Mode is
enabled.

Vsc2 \ 18 \ D3 \ \st1, Ves2, Ves3

This data cell displays the single-phase voltage in use by the System Check function as Vsc2. This cell is visible only when VT Switch Mode is
enabled.

3.2 DDB SIGNALS TABLE

IEDs which have the IEC 61850-9-2LE interface have additional DDBs so they can be configured to the system and
application.

Ordinal English Text Source Description
340 9-2 Sample Alarm Software Abnormal state of IEC 61850-9-2LE sample.
: : The IEC 61850-9-2LE sample Global sync has failed,

34l C Diff Sync Fai SOt inhibiting the current differential function.
This alarm highlights discrepancies in assignments of
analogue channels in the IED. For example, if you assign

342 9-2LE Cfg Alorm Software two current inputs to the same Logical Node, the IED
raises an lllegal Channel Map alarm.

. : This DDB issues an alarm when Phase Diff is set to

ShE Il St i Saiiusee 'Enabled' but GPS Sync is set to 'GPS Disabled'.

991 VABC Select x PSL Switch three-phase voltage between two designated LNs

992 Vscl Select x1 PSL Switch Vscl between three designated LN - Bit 1
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Ordinal English Text Source Description
993 Vscl Select 1x PSL Switch Vsc1 between three designated LN - Bit 0
994 Vsc2 Select x1 PSL Switch Vsc2 between three designated LN - Bit 1
995 Vsc2 Select 1x PSL Switch Vsc2 between three designated LN - Bit 0
1792-1823 Virtual Input 33-64 Software These are additional virtual Inputs.
1824-1855 Qudlity VIP 33 -64 Software Lftw;?su?:'odditionol virtual inputs that provide Quality
1856-1887 PubPres VIP 33 -64 Software gtiizﬁerfigrsr:;i::tiénol virtual inputs that indicate if the
1888-1919 Virtual Output33-64 | PSL These are additional GOOSE outputs.
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4 P645

41 SETTINGS TABLE

IEDs which have the IEC 61850-9-2LE interface have additional settings in the IEC 61850-9.2LE submenu. This
allows them to be configured to the system and application.

To display the primary values whether CTs, VTs or NCITs are used, set Remote Values in the MEASURE'T SET UP
columnto Primary.

MENU TEXT ‘ Col ‘ Row ‘ Default Setting ‘ Available Setting
Description
IEC 61850-9.2LE 18 00 | |
This column contains all the configure/setting measurement parameters relative to IEC61850-9-2LE.
Physical Link ‘ 18 ‘01 ‘ Fibre Optic ‘Copper, Fibre Optic

This setting specifies the physical connection between the IED and the Process Bus network. The RJ45 copper port is for service use only and
should not be used as a permanent connection.

AntiAias Filter ‘ 18 ‘02 ‘ Enabled ‘ Disabled, Enabled
This setting activates or deactivates the anti-aliasing filter, which conditions the Sampled Values from the Process Bus network.
Synchro Alarm \ 18 \ 03 \ Local 1PPS \ No SYNC CLK, Local 1PPS, Global 1PPS

This setting specifies the type of Sampled Value synchronisation expected by the IED, depending on the application.

Global 1PPS: the Sampled Values are synchronised with a global area clock (GPS like clock). The IED issues an alarm ('9-2 Sample Alarm’) when it
receives Sampled Value frames without Global 1PPS.

Local 1PPS: the Sampled Values are synchronised with a local area clock signal at the substation. Sampled Value frames received with Global
or Local synchronisation are acceptable with this setting. The IED issues the alarm '9-2 Sample Alarm' if the Sampled Value frames received
have no synchronisation.

No SYNC CLK: the Sampled Values do not need to be synchronised. With this setting the IED ignores the synchronisation flag in the Sampled
Value frames.

9-2 Test Mode 18 ‘04 ‘Test Blocked Test Blocked, Test Ignored, Test Only

This setting is used for processing Sampled Value frames with an IEC 61850 Test mode flag. This setting is common to all Logical Nodes
configured in the IED.

Test Blocked: all channel data frames received with an IEC 61850 Test flag are treated as invalid. The IED blocks relevant protection functions
and issues a ‘9-2 Sample Alarm’.

Test Ignored: all channel data frames received with an IEC 61850 Test flag are treated as good so all protection functions remain active.

Test Only: all channel data received with an I1EC 61850 Test flag are treated as good. Any channel data received without the Test flag are
treated as invalid. The IED blocks relevant protection functions and issues a ‘9-2 Sample Alarm’.

Merge Unit Delay 18 ‘05 ‘ 1ms

When Sampled Values are received at the IED from different Merging Units, they may not arrive simultaneously due to differences in Merging
Unit performance or different network path delays. This setting specifies the maximum time delay expected, starting at the reception of the
Sampled Value frame from the first Merging Unit to the reception of the Sampled Value frame from the last Merging Unit for each sample
count. Signal processing starts at the end of the Merging Unit delay and if a frame is not received in that specified time, an alarm appears.

(9-2 Sample Alarm).

The IED has a search command to measure and display the maximum Sampled Value frame delay. The Merging Unit Delay can be set based on
the result of the search, which is displayed on the IED.

LN Count \18 \11 ‘8 \

This setting specifies the number of Logical Nodes in use for receiving the Sampled Values required by the IED. The default value varies with
the product. Modify the LN Count to match the number of Merging Units relevant for the IED in each specific application. The default LN Count
is model dependent.

LN1 Name to LN8 Name |18 12 MICOM Logical Node 1 to 8 |
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MENU TEXT Col ‘ Row ‘ Default Setting Available Setting

Description

Each Logical Node must be identified by a unique name that allows it to receive Sampled Values from a specific Merging Unit. The default
name for LN1 is ‘MiCOM Logical Node 1'. You can edit this ASCII text string using between 10 and 34 characters to match the Merging Unit's
Logical Node (sample value identifier) name . The same applies for LN2 to 8. The Logical Node name is the system-wide unique identification
‘MsvID’ defined in the Merging Unit control block MSVCB according to IEC 61850-9-2 Ed 1.0. The number of Logical Nodes available is variable,
as setin LN Count. For example, with an LN Count of 3, LN1 Name, LN2 Name and LN3 Name should be set to match those of the
corresponding Merging Units.

Rename the Logical Nodes used for the application. Use between 10 and 34 characters to match each MU Logical Node name. Each Logical
Node name must be exactly the same as the one set in the Merging Unit that broadcasts it.

IA11B11C1 - A5 85 IC5 ‘18 \31-35 ‘LNl-S ‘Unused,LNl, LN2, LN3,.LN 8
Three-phase current inputs to the IED for HV, LV and TV windings.
Iv1-1¥3 ‘18 ‘36—38 ‘LN6-LN8 ‘Unused,LNl, LN2, LN3,.LN 8

The single-phase current signals Y1, 1IY2 and 1Y3 for REF function. These are recovered from the neutral current in the IEC 61850-9-2LE frame of
the assigned LN

VAVBVC \18 \39 ‘LNl ‘Unused, LN1, LN2, LN3,..LN 8

The three-phase voltage input [VA VB VC] used for overflux element W1. The IED raises an lllegal Channel Map alarm if the same Logical Node
is assigned to both [VA VB VC] and VFLUX.

VFLUX \18 ‘BA ‘LNZ ‘Unused,LNl, LN2, LN3,..LN 8

The single phase input VFLUX is used for overflux element W2. The IED raises an Illegal Channel Map alarm if the same Logical Node is
assigned to both [VA VB VC] and VFLUX.

MUs Delay Search ‘ 18 ‘41 ‘ No ‘ No, Yes

The IED has a search command to measure and display the maximum Sampled Value frame delay. The Merging Unit Delay can be set based on
the result of the search, which is displayed on the IED.

MUs Delay Max \ 18 \42 \0 \

When sampled values are received at the [ED from different Merging Units, they may not arrive simultaneously due to differences in Merging
Unit performance or different network path delays. This setting specifies the maximum time-delay expected, starting at the reception of the
sampled value frame from the "first" Merging Unit to the reception of the sampled value frame from the last Merging Unit for each sample
count. Signal processing starts at the end of the Merging Unit delay and if a frame is not received in that specified time, a synchronisation
alarm appears.

Trust Ques Data 18 ‘ 43 ‘ 000000 0or 1 for each flag

This setting specifies how the Sampled Values are processed by the IED when the associated Quality tag is ‘Questionable’. There are six binary
flags (0= No, 1 =Yes) which can be set by the user, corresponding to the data quality attributes ‘Out of Range’, ‘Bad Reference’, ‘Oscillatory’,
‘0ld Data’, ‘Inconsistent’ and ‘Inaccurate’. Questionable data is treated as invalid if the flag is ‘0". To process the data as good samples, the flag
is changed to '1". The setting is common to all Logical Nodes in service.

Loss Rate Level 18 \44 \ 10%

This setting is related to Process Bus network performance, in particular, the possibility of loss of samples. The set threshold is an upper limit
for the loss of Sampled Values from any of the Logical Nodes configured in the IED, calculated every cycle. If the loss rate level exceeds the set
value, the IED generates the ‘9-2 Sample Alarm’ and the related protection functions are inhibited. 1.25% corresponds to the loss of 1 out of the
80 samples expected every cycle, averaged over one second. The loss rate calculation and threshold check is performed independently for
each Logical Node configured.

SAV Absence 18 \ 51 \00000000 0 or 1 for each flag

This is a data cell with 8 binary flags. It indicates the presence or absence of Sampled Values from each of the Merging Units the IED is
communicating with. There is a maximum of 8 Logical Nodes. The cell data for each Logical Node is continuously refreshed.

0: Sampled Values being received from the Merging Unit.

1: No Sampled Values being received from the Merging Unit.

SAV No SmpSynch 18 52 00000000 0 or 1 for each flag

This is a data cell with 8 binary flags. It indicates the healthiness of the Sampled Values being received from each of the Merging Uniured:

0: Sampled Values received are synchronised and any loss of samples is within acceptable limits.

1: Sampled Values received are not synchronised (Setting : Synchro Alarm) or the Sampled Value delay exceeds the acceptable value (Merging
Unit Delay setting). The IED raises a ‘9-2 Sample Alarm’ when any one of the binary flags is ‘1".
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MENU TEXT Col ‘ Row ‘ Default Setting Available Setting
Description
00000000 00000000
SAV Test 18 53 00000000 0or 1 for each flag

This is a data cell with 24 binary flags. It indicates the status of the IEC 61850 Test mode flag for each analogue channel processed by the IED
(eg: VA, the A-phase voltage). The channel assignment depends on the IED.
00000000 00000000

SAV Questionable 18 54 00000000 0or 1 for each flag

This is a data cell with 24 binary flags. It indicates the status of the IEC 61850 Quality attribute ‘Questionable’ in the Sampled Value frames for
each of the analogue channels. The channel assignment depends on the IED.

) 00000000 00000000
SAV Invalid 18 55 00000000 0or 1 foreach flag

This is a data cell with 24 binary flags. It indicates the status of the IEC 61850 Quality attribute ‘Invalid’ in the Sampled Value frames for each of
the analogue channels. The channel assignment depends on the IED.

Frame Loss Data ‘ 18 ‘ 70 ‘ ‘

This column contains all the configure/setting measurement parameters relative to frame loss data.
Frame Loss Rate ‘ 18 ‘ 71 ‘ Enabled ‘ Disabled, Enabled
Enables the frame loss rate counter

LNL-LN8 18 72-719 0

LossRate Sec

These data cells indicate the percentage of SV frames missing during the past second, for LNX.

LossRate Reset ‘ 18 ‘90 ‘ No ‘ No, Yes
Resets the frame loss rate counter

Reset Time 18 91 0 |

This data cell is the time stamp of the most recent instance of Frame Loss Rate counter.

LN1 - LN8 FrmLoss Cuml |18 92-9 0 |

These data cells indicate the number of frames lost since last reset for LN 1...8, the most recent reset time available in the IED menu.
LN1 - LN8 Error Second \ 18 \ Blto8 \0 \

Frame Error Seconds is a cumulative value since the last reset per LN. If the Frame Loss Rate exceeds 1.25% (one sample per cycle on average
for one second) the IED records this as an Error Second.

4.2 DDB SIGNALS TABLE

IEDs which have the IEC 61850-9-2LE interface have additional DDBs so they can be configured to the system and
application.

Ordinal English Text Source Description

472 9-2 Sample Alarm Software Abnormal state of IEC 61850-9-2LE sample.
This alarm highlights discrepancies in assignments of analogue
channels in the IED. For example, if you assign two current

413 Sl Cig s SO inputs to the same Logical Node, the IED raises an lllegal
Channel Map alarm.

1088-1119 Quality VIP 33 -64 Software Thege are additional virtual inputs that provide Quality
attributes.

1152-1183 PubPres VIP 33 -64 Software Thes‘e are are additional virtual inputs that indicate if the
publisher is present.

1754-1769 Virtual Output33-48 PSL These are additional GOOSE outputs
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5 P743

51 SETTINGS TABLE

IEDs which have the IEC 61850-9-2LE interface have additional settings in the IEC 61850-9.2LE submenu. This
allows them to be configured to the system and application.

To display the primary values whether CTs, VTs or NCITs are used, set Remote Values in the MEASURE'T SET UP
columnto Primary.

Menu Text Col Row Default Setting Available Options
Description
IEC 61850-9.2LE 18 00
Physical Link 18 01 Fibre Optic Copper, Fibre Optic

This setting specifies the physical connection between the IED and the Process Bus network. The RJ45 copper port is for service use only and
should not be used as a permanent connection.

Anti-Alias Filter ‘ 10 ‘02 ‘ Enabled ‘ Disabled, Enabled
This setting activates or deactivates the anti-aliasing filter, which conditions the Sampled Values from the Process Bus network.
9-2 Test Mode ‘ 10 ‘04 ‘Test Blocked ‘Test Blocked, Test Ignored, Test Only

This setting is used for processing Sampled Value frames with an IEC 61850 Test mode flag. This setting is common to all Logical Nodes
configured in the IED.

Test Blocked: all channel data frames received with an IEC 61850 Test flag are treated as invalid. The IED blocks relevant protection functions
and issues a ‘9-2Sample Alarm’.

Test Ignored: all channel data frames received with an IEC 61850 Test flag are treated as good so all protection functions remain active.

Test Only: all channel data received with an 1EC 61850 Test flag are treated as good. Any channel data received without the Test flag are
treated as invalid. The IED blocks relevant protection functions and issues a ‘9-2Sample Alarm’.

LN1 Name \ 18 \ 12 \ MICOM Logic Node 1 \

Logical Node 1 must be identified by a unique name that allows it to receive Sampled Values from a specific Merging Unit. Rename the Logical
Node using between 10 and 34 characters to match the MU Logical Node name. The Logical Node name must be exactly the same as the one
set in the Merging Unit that broadcasts it.

Trust Ques Data ‘ 18 ‘ 43 ‘ 000000 ‘ 0or 1 foreach flag

This setting specifies how the Sampled Values are processed by the IED when the associated Quality tag is ‘Questionable’. There are six binary
flags (0= No, 1 = Yes) which can be set by the user, corresponding to the data quality attributes ‘Out of Range’, ‘Bad Reference’, ‘Oscillatory’,
‘0ld Data’, ‘Inconsistent’ and ‘Inaccurate’. Questionable data is treated as invalid if the flag is ‘0". To process the data as good samples, the flag
is changed to '1". The setting is common to all Logical Nodes in service.

Loss Rate Level 18 44 10% 1.25% to 15%, in steps of 1.25%

This setting is related to Process Bus network performance, in particular, the possibility of loss of samples. The set threshold is an upper limit
for the loss of Sampled Values from any of the Logical Nodes configured in the IED, calculated every cycle. If the loss rate level exceeds the set
value, the IED generates the ‘9-2Sample Alarm’ and the related protection functions are inhibited. 1.25% corresponds to the loss of 1 out of the
80 samples expected every cycle, averaged over one second. The loss rate calculation and threshold check is performed independently for
each Logical Node configured.

ProcessBus Alarm ‘ 18 ‘ 45 ‘ Self Reset ‘

SAV Absence \ 18 \ 51 \oooooooo \0 or 1 for each flag

This is a data cell with 8 binary flags. It indicates the presence or absence of Sampled Values from each of the Merging Units the IED is
communicating with. There is a maximum of 8 Logical Nodes. The cell data for each Logical Node is continuously refreshed.

0: Sampled Values being received from the Merging Unit.

1: No Sampled Values being received from the Merging Unit.

SAV No SampSync 18 52 00000000 0or 1 for each flag
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Menu Text Col Row Default Setting Available Options

Description

This is a data cell with 8 binary flags. It indicates the healthiness of the Sampled Values being received from each of the Merging Units
configured:

0: Sampled Values received are synchronised and any loss of samples is within acceptable limits.

1: Sampled Values received are not synchronised (Setting : SynchroAlarm) or the Sampled Value delay exceeds the acceptable value (Merging
Unit Delay setting). The IED raises a ‘9-2 Sample Alarm’ when any one of the binary flags is ‘1",

SAV Test \ 18 \ 53 \ 00000000 00000000 00000000 \ 0or 1for each flag

This is a data cell with 24 binary flags. It indicates the status of the IEC 61850 Test mode flag for each analogue channel processed by the IED
(eg: VA, the A-phase voltage). The channel assignment depends on the IED.

SAV Questionable \ 18 \ 54 \ 00000000 00000000 00000000 \ 0or 1 for each flag

This is a data cell with 24 binary flags. It indicates the status of the IEC 61850 Quality attribute ‘Questionable’ in the Sampled Value frames for
each of the analogue channels. The channel assignment depends on the IED.

SAV Invalid \ 18 \ 55 \ 00000000 00000000 00000000 \ 0or 1 for each flag

This is a data cell with 24 binary flags. It indicates the status of the IEC 61850 Quality attribute ‘Invalid’ in the Sampled Value frames for each of
the analogue channels. The channel assignment depends on the IED.

Jitter Status \ 18 \ 56 \ \

Only the first bit is used.

Frame Loss Data ‘ 18 ‘ 70 ‘ ‘

Frame Loss Rate ‘ 18 ‘ 71 ‘ Enabled ‘ Enabled, Disabled
LN1 LossRate Sec \ 18 \ 72 \ \

Loss Rate Reset ‘ 18 ‘90 ‘ No ‘Yes, No

Last Reset Time ‘ 18 ‘ 91 ‘ ‘

LN1 FrmLoss Points ‘ 18 ‘92 ‘ ‘

Logical node 1 counts how many frames are lost from the time of reset.
LN1 Error Second ‘ 18 ‘ B1 ‘ ‘

Counter for error seconds.

5.2 DDB SIGNALS TABLE

IEDs which have the IEC 61850-9-2LE interface have additional DDBs so they can be configured to the system and
application.

Ordinal Signal Name Source Type Response
Description

112 to .
127 VIRTUAL_TC 1-16 PSL PFSI Protection Event Log
Virtual output - allows your to control a binary signal which can be mapped using the SCADA protocol output to other devices
272 |SAV_SYNC_ALARM ‘Software PFSO ‘Self reset alarm event
Error in Sampled Value synchronisation.
273 SAV_MU_ALARM ‘Software PFSO ‘Self reset alarm event
Error in Sampled Value from Merging Unit.
274 | PROCESS_BUS_ALARM ‘Software PFSO ‘Self reset alarm event
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Ordinal ‘ Signal Name ‘ Source ‘ Type ‘ Response

Description

Process Bus error.

275 (QUALITY_BLK_ALARM ‘Software PFSO ‘Self reset alarm event
Due to a quality issue, this alarm indicates that protection functions are blocked on all phases.

276 \ QUALITY_BLK_PHASE_A \ Software \ PFSO \ No response

Due to a quality issue on Phase A, this alarm indicates that protection functions are blocked on Phase A.

277 \ QUALITY_BLK_PHASE B \ Software \ PFSO \ No response

Due to a quality issue on Phase B, this alarm indicates that protection functions are blocked on Phase B.

278 \ QUALITY_BLK_PHASE_C \ Software \ PFSO \ No response

Due to a quality issue on Phase C, this alarm indicates that protection functions are blocked on Phase C.

279 \ QUALITY_BLK_PHASE_N \ Software \ PFSO \ No response

Due to a quality issue on the Neutral phase, this alarm indicates that protection functions are blocked on the Neutral phase.
365 9_2_SAV_CFG_ALARM ‘Software PFSO ‘Self reset alarm event
Error in 9-2 configuration.

gg? 1 VIRTUAL TS 1-16 ggg?ﬂi’gg“t PFSI Protection Event Log
Virtual Input received from GOOSE message

Eig 0 VIP_QUALITY_1 to 64 Sgg;i':g”t PFSO Protection Event Log
GOOSE virtual input - provides the Quality attributes of any data object in an incoming GOOSE message

gig 0 yIp_PUB_PRES_1 to 64 Sggiﬂ:&’”t PFSO Protection Event Log

GOOSE virtual input - indicates if the GOOSE publisher responsible for publishing the data that derives a virtual input is
present.
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6 P746

6.1 SETTINGS TABLE

IEDs which have the IEC 61850-9-2LE interface have additional settings in the IEC 61850-9.2LE submenu. This
allows them to be configured to the system and application.

To display the primary values whether CTs, VTs or NCITs are used, set Remote Values in the MEASURE'T SET UP
columnto Primary.

MENU TEXT ‘ Col ‘ Row ‘ Default Setting ‘ Available Setting

Description

IEC 61850-9.2LE ‘ 18 ‘oo ‘ ‘

This column contains all the configure/setting measurement parameters relative to IEC 61850-9-2LE.

Physical Link ‘ 18 ‘Ol ‘ Fibre Optic ‘Copper, Fibre Optic

This setting specifies the physical connection between the IED and the Process Bus network. The RJ45 copper port is for service use only and
should not be used as a permanent connection.

AntiAlais Filter ‘ 18 ‘02 ‘ Enabled ‘ Disabled, Enabled
This setting activates or deactivates the anti-aliasing filter, which filters the Sampled Values from the Process Bus network.
Synchro Alarm \18 \03 ‘Locol 1PPS ‘No SYNC CLK, Local 1PPS, Global 1PPS

This setting is used for processing Sampled Value frames with an IEC 61850 Test mode flag. This setting is common to all Logical Nodes
configured in the IED.

Test Blocked: all channel data frames received with an IEC 61850 Test flag are treated as invalid. The IED blocks relevant protection functions
and issues a 9-2Sample Alarm.

Test Ignored: all channel data frames received with an IEC 61850 Test flag are treated as good so all protection functions remain active.

Test Only: all channel data received with an 1EC 61850 Test flag are treated as good. Any channel data received without the Test flag are
treated as invalid. The IED blocks relevant protection functions and issues a 9-2 Sample Alarm.

This setting is used for processing Sampled Value frames with an IEC 61850 Test mode flag. This setting is common to all Logical Nodes
configured in the IED.

Test Blocked: all channel data frames received with an IEC 61850 Test flag are treated as invalid. The IED blocks relevant protection functions
and issues a 9-2Sample Alarm.

Test Ignored: all channel data frames received with an IEC 61850 Test flag are treated as good so all protection functions remain active.

Test Only: all channel data received with an IEC 61850 Test flag are treated as good. Any channel data received without the Test flag are
treated as invalid. The IED blocks relevant protection functions and issues a 9-2 Sample Alarm.

Merge Unit Delay ‘ 18 ‘ 05 ‘ Ims 0to 3 ms,step 0.25ms

When Sampled Values are received at the IED from different Merging Units, they may not arrive simultaneously due to differences in Merging
Unit performance or different network path delays. This setting specifies the maximum time delay expected, starting at the reception of the
Sampled Value frame from the first Merging Unit to the reception of the Sampled Value frame from the last Merging Unit for each sample
count. Signal processing starts at the end of the Merging Unit delay and if a frame is not received in that specified time, an alarm appears.

(9-2 Sample Alarm).

The IED has a search command to measure and display the maximum Sampled Value frame delay. The Merging Unit Delay can be set based on
the result of the search, which is displayed on the IED.

LN Count ‘18 \11 ‘6 ‘1to8

This setting specifies the number of Logical Nodes in use for receiving the Sampled Values required by the IED. The default value varies with
the product. Modify the LN Count to match the number of Merging Units relevant for the IED in each specific application. The default LN Count
is model dependent.

LN1-8 Name ‘18 ‘12t019 ‘MiCOMLogicolNode1—8 \
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MENU TEXT \ Col \ Row \ Default Setting Available Setting

Description

Each Logical Node must be identified by a unique name that allows it to receive Sampled Values from a specific Merging Unit. The default
name for LN1 is ‘MiCOM Logical Node 1'. You can edit this ASCII text string using between 10 and 34 characters to match the Merging Unit's
Logical Node (sample value identifier) name . The same applies for LN2 to 8. The Logical Node name is the system-wide unique identification
‘MsvID’ defined in the Merging Unit control block MSVCB according to IEC 61850-9-2 Ed 1.0. The number of Logical Nodes available is variable,
as setin LN Count. For example, with an LN Count of 3, LN1 Name, LN2 Name and LN3 Name should be set to match those of the
corresponding Merging Units.

Rename the Logical Nodes used for the application. Use between 10 and 34 characters to match each MU Logical Node name. Each Logical
Node name must be exactly the same as the one set in the Merging Unit that broadcasts it.

IA11B1IC1 - 1A6 1B6 IC6 ‘18 ‘31—36 ‘LNl—LN6 ‘Unused,LNl, LN2, LN3,.LN 8
Three-phase current inputs to the IED
VAVBVC ‘18 \37 \u\u ‘Unused,LNl, LN2, LN3,.LN 8

Three-phase voltage input to the IED

MUs Delay Search ‘ 18 ‘41 ‘ No ‘ No, Yes

The IED has a search command to measure and display the maximum Sampled Value frame delay. The Merging Unit Delay can be set based on
the result of the search, which is displayed on the IED.

MUs Delay Max \ 18 \42 \ \

When sampled values are received at the IED from different Merging Units, they may not arrive simultaneously due to differences in Merging
Unit performance or different network path delays. This setting specifies the maximum time-delay expected, starting at the reception of the
sampled value frame from the "first" Merging Unit to the reception of the sampled value frame from the last Merging Unit for each sample
count. Signal processing starts at the end of the Merging Unit delay and if a frame is not received in that specified time, a synchronisation
alarm appears.

Trust Ques Data ‘ 18 ‘ 43 ‘ 000000 0or 1 for each flag

This setting specifies how the Sampled Values are processed by the IED when the associated Quality tag is Questionable. There are six binary
flags (0= No, 1 = Yes) which you can set, corresponding to the data quality attributes Out of Range, Bad Reference, Oscillatory, Old Data,
Inconsistent, and Inaccurate. Questionable data is treated as invalid if the flag is 0. To process the data as good samples, the flag is changed
to 1. The setting is common to all Logical Nodes in service.

Loss Rate Level \ 18 \44 \0.1

This setting is related to Process Bus network performance, in particular, the possibility of loss of samples. The set threshold is an upper limit
for the loss of Sampled Values from any of the Logical Nodes configured in the IED, calculated every cycle. If the loss rate level exceeds the set
value, the IED generates the 9-2 Sample Alarm and the related protection functions are inhibited. 1.25% corresponds to the loss of 1 out of the
80 samples expected every cycle, averaged over one second. The loss rate calculation and threshold check is performed independently for
each configured Logical Node.

SAV Absence 851 000000 0 or 1 for each flag

This is a data cell with 8 binary flags. It shows the presence or absence of Sampled Values from each of the Merging Units the IED is
communicating with. There is @ maximum of 8 Logical Nodes. The cell data for each Logical Node is continuously refreshed. The P743 only uses
bit 0 for LN 1

0: No Sampled Values being received from the Merging Unit.

1: Sampled Values being received from the Merging Unit.

SAV No SmpSynch \ 18 \ 52 \oooooo

This is a data cell with 8 binary flags. It indicates the healthiness of the Sampled Values being received from each of the configured Merging
Units. The P743 only uses bit 0 for LN 1.

0: Sampled Values received are synchronised and any loss of samples is within acceptable limits.

1: Sampled Values received are not synchronised (Setting :Synchro Alarm) or the Sampled Value delay exceeds the acceptable value (Merging
Unit Delay setting). The IED raises a 9-2 Sample Alarm when any one of the binary flags is 1

00000000 00000000
SAV Test 18 53 00000000 0or 1 for each flag

This is a data cell with 24 binary flags. It indicates the status of the IEC 61850 Test mode flag for each analogue channel processed by the IED
(eg: VA, the A-phase voltage). The channel assignment depends on the IED.

. 00000000 00000000
SAV Questionable 18 54 00000000 0or 1 for each flag
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MENU TEXT \ Col \ Row \ Default Setting Available Setting
Description

This is a data cell with 24 binary flags. It indicates the status of the IEC 61850 Quality attribute ‘Questionable’ in the Sampled Value frames for
each of the analogue channels. The channel assignment depends on the IED.

‘ 00000000 00000000
SAV Invalid 18 55 00000000 0or 1 for each flag

This is a data cell with 24 binary flags. It indicates the status of the IEC 61850 Quality attribute ‘Invalid’ in the Sampled Value frames for each of
the analogue channels. The channel assignment depends on the IED.

Frame Loss Data ‘ 18 ‘ 70 ‘ ‘

This column contains all the configure/setting measurement parameters relative to frame loss data.
Frame Loss Rate ‘ 18 ‘ 71 ‘ Enabled ‘ Disabled, Enabled
Enables the frame loss rate counter

LN1-8 LossRate Sec ‘ 18 ‘ 72-79 ‘ ‘

This data cell indicates the percentage of SV frames missing during the past second for each LN
LossRate Reset ‘ 18 ‘90 ‘ No ‘Yes, No
Resets the frame loss rate counter

Reset Time 89 0 |

This data cell is the time stamp of the most recent instance of Frame Loss Rate counter

LN1-8 FrmLoss Cuml 18 9299 |0 |

This data cell indicates the number of frames lost since the last reset for the LN, the most recent reset time available in the IED menu.
LN1-8 Error Second \ 18 \ B1-88 \o \

Frame Error Seconds is a cumulative value since the last reset for the LN. If the Frame Loss Rate exceeds 1.25% (one sample per cycle on
average for one second) the IED records this as an Error Second.

6.2 DDB SIGNALS TABLE

IEDs which have the IEC 61850-9-2LE interface have additional DDBs so they can be configured to the system and
application.

Ordinal English Text Source Description

This alarm highlights discrepancies in assignments of
analogue channels in the IED. For example, if you assign
two current inputs to the same Logical Node, the IED
raises an lllegal Channel Map alarm.

511 9-2 Sample Alarm Software Abnormal state of IEC 61850-9-2LE sample.

These are are additional virtual inputs that indicate if the
publisher is present.

508 9-2LE Cfg Alarm Software

586-599 PubPres VIP 115-128 |Software

663-715 Virtual Input 65-117 | Software These are additional virtual Inputs.

These are additional virtual inputs that provide Quality
attributes.

1044-1103 Virtual Output 33-92 | PSL These are additional GOOSE outputs

951-1007 Quality VIP 65-121 Software

These are are additional virtual inputs that indicate if the
publisher is present.

1484-1494 Virtual Input 118-128 | Software These are additional virtual Inputs.

These are additional virtual inputs that provide Quality
attributes.

1186-1267 PubPres VIP 33 -114 | Software

1508-1614 Quality VIP 122-128 | Software

These are additional virtual inputs that provide Quality

1560-1591  Quality VIP33-64  Software attributes.

Virtual Output

1678-1695 93-110

PSL These are additional GOOSE outputs
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Ordinal English Text Source Description
1722-1739 Uiriauel Qi PSL These are additional GOOSE outputs
111-128
1888-1919 Virtual Input 33-64 | Software These are additional virtual Inputs.
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Order No.
Compact Distance Protection with reclosing

Nominal Auxiliary Supply (Vx)
24 - 54Vdc

48 - 125Vdc (40 - 100Vac)

110 - 250 Vdc (100 - 240 Vac)

Current Rating (In) & Voltage Rating (Vn)

Dual Rated CT (1 & 5A : 100 - 120 V)

Non-conventional input transformers NCIT (IEC 61850-9-2 LE) not yet available
Module Sum (3 1A / PXDB)

IEC 61850-9-2LE Sampled Analogue Values Ethernet board

Hardware Options

Standard Version

Single Ethernet 100Mbit/s

Single Ethernet (100Mbit/s) plus IRIG-B (Modulated)

Single Ethernet (100Mbit/s) plus IRIG-B (Un-modulated)

Redundant Ethernet Self-Healing Ring, 2 multi-mode fibre ports + Un-modulated IRIG-B

Redundant Ethernet RSTP, 2 multi-mode fibre ports + Modulated IRIG-B

Redundant Ethernet RSTP, 2 multi-mode fibre ports + Un-modulated IRIG-B

Redundant Ethernet Dual-Homing Star, 2 multi-mode fibre ports + Un-modulated IRIG-B

Redundant Ethernet PRP/HSR, 2 fibre ports + Modulated IRIG-B

Redundant Ethernet PRP/HSR, 2 fibre ports + Unmodulated IRIG-B

Redundant Ethernet PRP/HSR/RSTP/Failover, 2 multi-mode fibre ports + Modulated/Un-Modulated IRIG-B
Redundant Ethernet PRP/HSR/RSTP/Failover, 2 copper ports RJ45 + Modulated/Un-Modulated IRIG-B
Redundant Ethernet PRP/HSR/RSTP/Failover, 1 copper port RJ45 + 1 multi-mode fibre port + Modulated/Un-Modulated IRIG-B
*HSR - contact GE for details

Software Options

With 3 phase tripping and 3 phase auto reclose: 8 inputs and 14 outputs

With check synchronising

With 1 phase tripping and 1 phase auto reclose: 8 inputs and 8 outputs Mounting Op R

Protocol Options

K- Bus

Modbus

VDEW (IEC 60870-5-103)

DNP3.0

IEC61850 + Courier via rear RS485 port
IEC61850+IEC60870-5-103 via rear RS485 port

Mounting / Livery Change

Flush/Panel Mounting with Harsh Env.Coating, White Front Panel

40TE Case (9-2LE models only) Flush/Panel Mounting with Harsh Env. Coating, White Front Panel

Flush/Panel Mounting with Harsh Env. Coating, with USB Port, Black and Silver Front Panel

40TE Case (9-2LE models only) Flush/Panel Mounting with Harsh Env. Coating, with USB Port, Black and Silver Front Panel

Language

English, French, German, Spanish

English, French, German, Italian

Chinese, English or French via HMI, with English or French only via Communications port

Software Version
Date and Application Dependant

Customer Specific Options
Standard Version
Customer Engineered Version

Hardware Version
Model and Hardware Version Dependant
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Variants Order No.
Distance Protection P442 P442

Nominal auxiliary voltage
24-54 Vdc

48-125 Vdc (40-100 Vac)
110-250 Vdc (100-240 Vac)

In/Vn rating

Dual rated CT (1 & 5A : 100 - 120V)

Module Sum (1A /PXDB)

Non-conventional input transformers NCIT (IEC 61850-9-2 LE)

Hardware options

Standard version

IRIG-B Only (Modulated)

IRIG-B input and Fibre optic converter (Courier, Modbus,IEC60870-5-103 or DNP3)

Ethernet 10Mbit/s

Single Ethernet 100Mbit/s

Second Rear Comms + InterMiCOM

IRIG-B (Modulated) + Second Rear Comms + InterMiCOM

Single Ethernet (100Mbit/s) plus IRIG-B (Modulated) Software version '31' and later (Suffix J)

Single Ethernet (100Mbit/s) plus IRIG-B (Un-modulated) Software version '31' and later (Suffix J)

IRIG-B (Un-modulated) Software version '31' and later (Suffix J)

InterMiCOM + Courier Rear Port *

InterMiCOM + Courier Rear Port + IRIG-B modulated *

Redundant Ethernet Self-Healing Ring, 2 multi-mode fibre ports + Un-modulated IRIG-B

Redundant Ethernet Dual-Homing Star, 2 multi-mode fibre ports + Un-modulated IRIG-B

Redundant Ethernet PRP/HSR/RSTP/Failover, 2 multi-mode fibre ports + Modulated/Un-Modulated IRIG-B
Redundant Ethernet PRP/HSR/RSTP/Failover, 2 copper ports RJ45 + Modulated/Un-Modulated IRIG-B
Redundant Ethernet PRP/HSR/RSTP/Failover, 1 copper port RJ45 + 1 multi-mode fibre port + Modulated/Un-Modulated IRIG-B
* NB: Options available with Software version 45 & later (Design Suffix K)

Software options

16 Logic Inputs & 21 Relay Outputs

16 Logic Inputs & 21 Relay Outputs (3 Fast trip)

16 Logic Inputs & 21 Relay Outputs (6 Fast trip)

16 Logic Inputs & 18 Relay Outputs (4 High Break) *

* NB: Option C is only available with Design Suffix K & Software version 40 or later

Protocol options

K-Bus

Modbus

VDEW (IEC 60870-5-103)

DNP3.0

UCA2 + Courier via rear RS485 port (Ethernet hardware options [i.e. 6] only)
IEC61850 + Courier via rear RS485 port *

IEC61850 + IEC60870-5-103 via rear RS485 port *

DNP3 over Ethernet with Courier rear port K-Bus/RS485 protocol

* NB: IEC61850 Edition 2 available with '82' Software

Mounting
Flush/Panel Mounting with Harsh Env.Coating, White Front Panel
Flush/Panel Mounting with Harsh Env. Coating, with USB Port, Black and Silver Front Panel

Language

English, French, German, Spanish

English, French, German, Italian

Chinese, English or French via HMI, with English or French only via Communications port

Software version
Date and application dependant

Customer specific options

Standard version

Customer engineered version: ENEL
Customer engineered version: TERNA
Customer engineered version: RTE
Customer engineered version: general

Hardware version
Model and hardware version dependant
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Variants Order No
Distance Protection P444 P444 -

Nominal auxiliary voltage
24-54 Vdc

48-125 Vdc (40-100 Vac) 8
110-250 Vdc (100-240 Vac) 9

~

In/Vn rating

Dual rated CT (1 & 5A : 100 - 120V) 1
Module Sum (3 1A/ PXDB) 5
Non-conventional input transformers NCIT (IEC 61850-9-2 LE) NEW BOARD C

Hardware options

Standard version

IRIG-B input

IRIG-B input and Fibre optic converter (IEC60870-5-103)

Ethernet 10Mbits

Single Ethernet 100Mbit/s

Rear Comms + InterMiCOM

Rear Comms + IRIB-B + InterMiCOM

Single Ethernet (100Mbit/s) plus IRIG-B (Modulated) Software version '31' and later (Suffix J)

Single Ethernet (100Mbit/s) plus IRIG-B (Un-modulated) Software version ‘31" and later (Suffix J)
IRIG-B (Un-modulated) (Software version '31' and later)

InterMiCOM + Courier Rear Port *

InterMiCOM + Courier Rear Port + IRIG-B modulated *

Redundant Ethernet Self-Healing Ring, 2 multi-mode fibre ports + Un-modulated IRIG-B

Redundant Ethernet RSTP, 2 multi-mode fibre ports + Modulated IRIG-B

Redundant Ethernet RSTP, 2 multi-mode fibre ports + Un-modulated IRIG-B

Redundant Ethernet Dual-Homing Star, 2 multi-mode fibre ports + Un-modulated IRIG-B

Redundant Ethernet PRP/HSR, 2 fibre ports + Modulated IRIG-B

Redundant Ethernet PRP/HSR, 2 fibre ports + Unmodulated IRIG-B

Redundant Ethernet PRP/HSR/RSTP/Failover, 2 multi-mode fibre ports + Modulated/Un-Modulated IRIG-B
Redundant Ethernet PRP/HSR/RSTP/Failover, 2 copper ports RJ45 + Modulated/Un-Modulated IRIG-B
Redundant Ethernet PRP/HSR/RSTP/Failover, 1 copper port RJ45 + 1 multi-mode fibre port + Modulated/Un-Modulated IRIG-B
* NB: Options available with Software version 45 & later (Design Suffix K)

** For HSR — contact GE for details

—|»|x||Z[Z|X|<|T|T|m|O|m|>|o|N]|o|n]| &[] =

Models

1 & 3 Pole tripping/reclosing with 24 inputs & 32 outputs

1 & 3 Pole tripping/reclosing with 24 inputs & 34 ouputs (12 high break)

1 & 3 Pole tripping/reclosing with 24 inputs & 32 outputs (4 fast output contacts)

1 & 3 Pole tripping/reclosing with 24 inputs & 32 outputs (8 fast output contacts)

1 & 3 Pole tripping/reclosing with 24 inputs & 46 outputs

1 & 3 Pole tripping/reclosing with 24 inputs & 46 outputs (4 fast output contacts)

1 & 3 Pole tripping/reclosing with 24 inputs & 46 outputs (8 fast output contacts)

1 phase tripping and 1 phase auto reclose: 8 inputs and 8 outputs Mounting Option ‘R’

A [ X|—|mM|O|O|w

Protocol options

K-Bus

Modbus

VDEW (IEC 60870-5-103) (RS485 or Fibre Optic)

DNP3.0

UCA2

IEC61850 + Courier via rear RS485 port *

IEC61850 + IEC60870-5-103 via rear RS485 port *

DNP3 over Ethernet with Courier rear port K-Bus/RS485 protocol
* NB: IEC61850 Edition 2 available with '82' Software

o|~N[o|als|w|n] =

Mounting

Flush/Panel Mounting with Harsh Env.Coating, White Front Panel

19" Rack Mounting with Harsh Env. Coating, White Front Panel

Flush/panel mounting with harsh environment coating

19" Rack mounting with harsh environmental coating

40TE Case (9-2LE models only) Flush/Panel Mounting with Harsh Env. Coating, White Front Panel

Flush/Panel Mounting with Harsh Env. Coating, with USB Port, Black and Silver Front Panel

19" Rack Mounting with Harsh Env. Coating, with USB Port, Black and Silver Front Panel

40TE Case (9-2LE models only) Flush/Panel Mounting with Harsh Env. Coating, with USB Port, Black and Silver Front Panel

Ccl|H|n[(xn|O]|T|Z|=Z

Language

English, French, German, Spanish
English, French, German, Italian 4
Chinese, English or French via HMI, with English or French only via Communications port C

=]

Software version
Date and application dependant

Customer specific options

Standard version

Customer engineered version: ENEL
Customer engineered version: TERNA
Customer engineered version: RTE
Customer engineered version: General

b BN LN B (=}

Hardware version
Model and hardware version dependant *
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Px4x

Variants Order No.
Distance Protection P446

Distance & Autoreclose for 2 Circuit Breakers

Nominal auxiliary voltage
24-54 Vdc

48-125 Vdc (40-100 Vac)
110-250 Vdc (100-240 Vac)

In/Vn rating
In = 1A/5A ; Vn = 100-120Vac
|EC 61850-9-2LE Sampled Analogue Values Ethernet board *

* Only available with '74'/'80" Software

Hardware options

Nothing

IRIG-B Only (Modulated)

IRIG-B (Modulated) & Fibre Optic Converter

Ethernet (100Mbit/s)

Second Rear Comms + InterMiCOM

IRIG-B (Modulated) + Second Rear Comms + InterMiCOM

IEthemet (100Mbit/s) plus IRIG-B (Modulated)

Ethernet (100Mbit/s) plus IRIG-B (Un-modulated)

IRIG-B (Un-modulated)

InterMiCOM + Courier Rear Port

InterMiCOM + Courier Rear Port + IRIG-B modulated

Redundant Ethernet Self-Healing Ring, 2 multi-mode fibre ports + Un-modulated IRIG-B

Redundant Ethernet RSTP, 2 multi-mode fibre ports + Modulated IRIG-B

Redundant Ethernet RSTP, 2 multi-mode fibre ports + Un-modulated IRIG-B

Redundant Ethernet Dual-Homing Star, 2 multi-mode fibre ports + Un-modulated IRIG-B

Redundant Ethernet PRP/HSR, 2 fibre ports + Modulated IRIG-B

Redundant Ethernet PRP/HSR, 2 fibre ports + Unmodulated IRIG-B

Redundant Ethernet PRP/HSR/RSTP/Failover, 2 multi-mode fibre ports + Modulated/Un-Modulated IRIG-B
Redundant Ethernet PRP/HSR/RSTP/Failover, 2 copper ports RJ45 + Modulated/Un-Modulated IRIG-B
Redundant Ethernet PRP/HSR/RSTP/Failover, 1 copper port RJ45 + 1 multi-mode fibre port + Modulated/Un-Modulated IRIG-B

* HSR — contact GE for details

Protocol Compatibilty
1,3&4
1,3&4
1,3&4
6,7&8
1,3&4
1,3&4
6,7&8
6,7&8
1,3&4
1,3&4
1,3&4
6,7&8
6,7&8
6,7&8
6,7&8
6,7&8
6,7&8
6,7&8
6,7&8
6,7&8

Product Options

24 inputs and 32 outputs (8 input and 8 outputs Mounting Opt R)
24 inputs and 8 standard plus 12 high break outputs

24 inputs and 16 standard plus 8 high break outputs

[As B + 850nm dual channel (8 input and 8 outputs Mounting Opt R)
As C + 850nm dual channel

As D + 850nm dual channel

(As B + 1300nm SM single channel (8 input and 8 outputs Mounting Opt R)
As C + 1300nm SM single channel

As D + 1300nm SM single channel

As B + 1300nm SM dual channel (8 input and 8 outputs Mounting Opt R)
As C + 1300nm SM dual channel

As D + 1300nm SM dual channel

As B + 1300nm MM single channel (8 input and 8 outputs Mounting Opt R)
As C + 1300nm MM single channel

As D + 1300nm MM single channel

As B + 1300nm MM dual channel (8 input and 8 outputs Mounting Opt R)
As C + 1300nm MM dual channel

As D + 1300nm MM dual channel

As B + 850nm MM + 1300mn SM (8 input and 8 outputs Mounting Opt R)
As D + 850nm MM + 1300mn SM

As B + 1300mn SM + 850nm MM (8 input and 8 outputs Mounting Opt R)
As D + 1300mn SM + 850nm MM

As B + 850nm MM + 1300mn MM (8 input and 8 outputs Mounting Opt R)
As D + 850nm MM + 1300mn MM

As B + 1300mn MM + 850nm MM (8 input and 8 outputs Mounting Opt R)
As D + 1300mn MM + 850nm MM

Protocol options

K-Bus

IEC60870-5-103

DNP3.0

IEC61850 + Courier via rear RS485 port
IEC61850+IEC60870-5-103 via rear RS485 port

DNP3.0 Over Ethernet with Courier rear port K-Bus/RS485 protocol

Hardware Compatibilty
1,2,3,4,C,E&F

1,2,3,4,C,E&F

1,2,3,4,C,E&F
6,A,B,G,H J,K,L,M,N,P
6,A,B,G,H J,K,L,M,N,P
6,A,B,G H J, K, L, MN,P

Mounting

Flush/Panel Mounting with Harsh Env.Coating, White Front Panel

19" Rack Mounting with Harsh Env. Coating, White Front Panel

Flush/panel mounting with harsh environment coating

19" Rack mounting with harsh environmental coating

40TE Case (9-2LE models only) Flush/Panel Mounting with Harsh Env. Coating, White Front Panel

Flush/Panel Mounting with Harsh Env. Coating, with USB Port, Black and Silver Front Panel

19" Rack Mounting with Harsh Env. Coating, with USB Port, Black and Silver Front Panel

40TE Case (9-2LE models only) Flush/Panel Mounting with Harsh Env. Coating, with USB Port, Black and Silver Front Panel

Language

English, French, German, Spanish

English, French, German, Russian

English, Italian, Polish and Portuguese *

Chinese, English or French via HMI, with English or French only via Communications port
* Available with '75'/'76'/'82' software

Software version
Date and application dependant

Customer specific options
Standard version
Customer version

A4
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Hardware version

Extended main processor (XCPU2) With Function Keys & Tri-colour LEDs
Main processor (CPU3) 40TE

As K plus increased main processor memory (XCPU3), Cyber Security

=[]
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Variants Order No.

Current Differential (Optional Distance)
Nominal auxiliary voltage

24-54 Vdc

48-125 Vdc (40-100 Vac)

110-250 Vdc (100-240 Vac)

In/Vn rating
In =1A/5A ; Vn = 100-120Vac
|EC 61850-9-2LE Sampled Analogue Values Ethernet board *

* Only available with '74'/'80" Software

Hardware options Protocol Compatibilty
Standard - None 1,2,3&4

IRIG-B Only (Modulated) 1,2,3&4
IRIG-B (Modulated) & Fibre Optic Converter 1,2,3&4
Ethernet (10Mbit/s) * 5
Ethernet (100Mbit/s) 56,7&8
Second Rear Comms 1,2,3&4
IRIG-B (Modulated) + Second Rear Comms 1,2,3&4
Ethernet (100Mbit/s) plus IRIG-B (Modulated) ** 6,7&8
Ethernet (100Mbit/s) plus IRIG-B (Un-modulated) ** 6,7&8
IRIG-B (Un-modulated) ** 1,2,3&4
InterMiCOM + Courier Rear Port **** 1,2,3&4
InterMiCOM + Courier Rear Port + IRIG-B modulated **** 1,2,3&4
Redundant Ethernet Self-Healing Ring, 2 multi-mode fibre ports + Un-modulated IRIG-B *** 6,7&8
Redundant Ethernet RSTP, 2 multi-mode fibre ports + Modulated IRIG-B *** 6,7&8
Redundant Ethernet RSTP, 2 multi-mode fibre ports + Un-modulated IRIG-B *** 6,7&8
Redundant Ethernet Dual-Homing Star, 2 multi-mode fibre ports + Un-modulated IRIG-B *** 6,7&8
Redundant Ethernet PRP/HSR, 2 fibre ports + Modulated IRIG-B *** 6,7&8
Redundant Ethernet PRP/HSR, 2 fibre ports + Unmodulated IRIG-B *** 6,7&8
Redundant Ethernet PRP/HSR/RSTP/Failover, 2 multi-mode fibre ports + Modulated/Un-Modulated IRIG-B 6,7&8
Redundant Ethernet PRP/HSR/RSTP/Failover, 2 copper ports RJ45 + Modulated/Un-Modulated IRIG-B 6,7&8
Redundant Ethernet PRP/HSR/RSTP/Failover, 1 copper port RJ45 + 1 multi-mode fibre port + Modulated/Un-Modulated IRIG-B 6,7&8

* Only on Suffix G or J Relays

** Only on Suffix K & M relays

“** Only on Suffix K & M relays with software versions 45/55 & later

***+ Only on Suffix K or M relays with 47/57 Software, replaces hardware options '7' & '8
*+k For HSR — contact GE for details

Product Options

Ch1=850nm multi-mode, Ch2=850nm multi-mode, 24 Inputs 32 Standard Outputs (8 inputs, 8 outputs mounting option R)
Ch1=1300nm single-mode, Ch2=not fitted (2 Terminal only), 24 Inputs & 32 Standard outputs (8 inputs, 8 outputs mounting option R)
Ch1=1300nm single-mode, Ch2=1300nm single-mode, 24 inputs & 32 Standard Outputs (8 inputs, 8 outputs mounting option R)
Ch1=1300nm multi-mode, Ch2=not fitted (2 Terminal only), 24 Inputs & 32 Standard Outputs (8 inputs, 8 outputs mounting option R)
Ch1=1300nm multi-mode, Ch2=1300nm multi-mode 24 Inputs & 32 Standard Outputs (8 inputs, 8 outputs mounting option R)
Ch1=1550nm single-mode, Ch2=not fitted (2 Terminal only) 24 Inputs & 32 Standard Outputs (8 inputs, 8 outputs mounting option R)
Ch1=1550nm single-mode, Ch2=1550nm single-mode, 24 Inputs & 32 Standard Outputs (8 inputs, 8 outputs mounting option R)
Ch1=850nm multi-mode, Ch2=1300nm single-mode, 24 Inputs & 32 Standard Outputs (8 inputs, 8 outputs mounting option R)
Ch1=850nm multi-mode, Ch2=850nm multi-mode, 24 Inputs & 8 Standard + 12 High Break Outputs ***

Ch1=850nm multi-mode, Ch2=1300nm multi-mode, 24 Inputs and 32 Standard Outputs * (8 inputs, 8 outputs mounting option R)
Ch1=850nm multi-mode, Ch2=1550nm single-mode 24 Inputs & 32 Standard Outputs * (8 inputs, 8 outputs mounting option R)
Ch1=1300nm single-mode, Ch2=850nm multi-mode 24 Inputs & 32 Standard Outputs * (8 inputs, 8 outputs mounting option R)
Ch1=1300nm multi-mode, Ch2=850nm multi-mode, 24 Inputs & 32 Standard Outputs * (8 inputs, 8 outputs mounting option R)
Ch1=1300nm single-mode, Ch2=not fitted (2 Terminal only) 24 Inputs & 8 Standard + 12 High Break Outputs ***

Ch1=1300nm single-mode, Ch2=1300nm single-mode + 24 Inputs & 8 Standard + 12 High Break Outputs ***

Ch1=1300nm multi-mode, Ch2=not fitted (2 Terminal only) + 24 Inputs & 8 Standard + 12 High Break Outputs ***

Ch1=1300nm multi-mode, Ch2=1300nm multi-mode + 24 Inputs & 8 Standard + 12 High Break Outputs ***

Ch1=1550nm single-mode, Ch2=850nm multi-mode, 24 Inputs & 32 Standard Outputs * (8 inputs, 8 outputs mounting option R)
Ch1=850nm multi-mode, Ch2=850nm multi-mode, 24 Inputs & 16 Standard + 8 High Break Outputs **

Ch1=1300nm single-mode, Ch2=not fitted (2 Terminal only), 24 Inputs & 16 Standard + 8 High Break Outputs **

Ch1=1300nm single-mode, Ch2=1300nm single-mode, 24 Inputs & 16 Standard + 8 High Break Outputs **

Ch1=1300nm multi-mode, Ch2=not fitted (2 Terminal only) 24 Inputs & 16 Standard + 8 High Break Outputs **

Ch1=1300nm multi-mode, Ch2=1300nm multi-mode, 24 Inputs & 16 Standard + 8 High Break Outputs **

Ch1=1550nm single-mode, Ch2=not fitted (2 Terminal only) 24 Inputs & 16 Standard + 8 High Break Outputs **

Reserved - was used for RWE special

Ch1=1550nm single-mode, Ch2=1550nm single-mode, 24 Inputs & 16 Standard + 8 High Break Outputs **

Ch1=850nm multi-mode, Ch2=1300nm single-mode, 24 Inputs & 16 Standard + 8 High Break Outputs **

Ch1=850nm multi-mode, Ch2=1300nm multi-mode, 24 Inputs & 16 Standard + 8 High Break Outputs **

Ch1=850nm multi-mode, Ch2=1550nm single-mode, 24 Inputs & 16 Standard + 8 High Break Outputs **

Ch1=1300nm single-mode, Ch2=850nm multi-mode, 24 Inputs & 16 Standard + 8 High Break Outputs **

Ch1=1300nm multi-mode, Ch2=850nm multi-mode, 24 Inputs & 16 Standard + 8 High Break Outputs **

Ch1 1550nm single-mode, Ch2 850nm multi-mode, 24 Inputs & 16 Standard + 8 High Break Outputs **

Reserved for future single channel

Reserved for future single channel

Ch1=1550nm single-mode, Ch2=not fitted (2 Terminal only), 24 Inputs & 8 Standard + 12 High Break Outputs ***

Ch1=1550nm single-mode, Ch2=1550nm single-mode, 24 Inputs & 8 Standard + 12 High Break Outputs ***

* Only Available with Suffix G, J, K & M Relays
** Only Available with Suffix K or M Relays
*** Only on Suffix K or M relays with software versions 45/55 & later

Protocol options Hardware Compatibilty
K-Bus 1,2,3,4,C,E&F
Modbus * 1,234,
IEC60870-5-103 (VDEW) 1,2,3,4,C,E&F
DNP3.0 1,2,3,4,C,E&F
UCA2 ** 5&6

IEC61850 + Courier via rear RS485 port *** 6,A,B,G,H, J, K L MN,P
IEC61850 + IEC60870-5-103 via rear RS485 port *** 6,A,B,G,H,J,K,L,MN,P
DNP3.0 Over Ethernet with Courier rear port K-Bus/RS485 protocol **** 6,A,BG,H J K, L MN,P

* Only on Suffix B, G or J Relays
** Only on Suffix G or J Relays
*** Only On Suffix K or M Relays

Ab Px4x-92LE-TM-EN-4
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***+ Only available On Suffix K or M relays with software versions 44/54 & later

Mounting

Flush/Panel Mounting with Harsh Env.Coating, White Front Panel

19" Rack Mounting with Harsh Env. Coating, White Front Panel

40TE Case (9-2LE models only) Flush/Panel Mounting with Harsh Env. Coating, White Front Panel

Flush/Panel Mounting with Harsh Env. Coating, with USB Port, Black and Silver Front Panel

19" Rack Mounting with Harsh Env. Coating, with USB Port, Black and Silver Front Panel

Flush/panel mounting with harsh environment coating

Rack mounting with harsh environmental coating

40TE Case (9-2LE models only) Flush/Panel Mounting with Harsh Env. Coating, with USB Port, Black and Silver Front Panel

Language

English, French, German, Spanish

English, French, German, Russian *

English, Italian, Polish and Portuguese ***

Chinese, English or French via HMI, with English or French only via Communications port **

* Design Suffix G, J, K or M only
** Design Suffix K or M & 42/52 software and later only
*** Design Suffx M with 65/66/75/76/81/82 software

Software version
Without Distance
With Distance

Customer specific options
Standard version
Customer version

Hardware version

Phase 2 Enhanced Coprocessor, wide range opto

Enhanced Main Processor (CPU2) with hotkeys

As G plus dual characteristic optos

Extended main processor (XCPU2) With Function Keys & Tri-colour LEDs
Main processor (CPU3) 40TE

As K plus increased main processor memory (XCPU3), Cyber Security
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Px4x

Variants

P645 Transformer Protection
Vx Aux Rating :

24 - 54Vdc

48 - 125Vdc (40 - 100Vac)
110 - 250 Vdc (100 - 240 Vac)

Order Number

In/Vn Rating :

HV-LV In = 1A/5A, Vn = (100/120V) (18CT/1VT) Standard CT
HV-LV In = 1A/5A, Vn = (100/120V) (18CT/4VT) Standard CT
HV-LV In = 1A/5A, Vn = (100/120V) (18CT/1VT) Sensitive CT
HV-LV In = 1A/5A, Vn = (100/120V) (18CT/4VT) Sensitive CT
IEC 61850-9-2LE Sampled Analogue Values Ethernet board *

* Only available with '12'/'20'/'22' Software on 80TE/40TE models

Hardware Options :

Standard : no options

IRIG-B (Modulated) only

IRIG-B (Modulated) & Fibre Optic Converter

Ethernet (100Mbit/s)

Second Rear Comms Port (Courier EIA232/EIA485/k-bus)

Second Rear Comms Port + IRIG-B (modulated) (Courier EIA232/EIA485/k-bus)

Ethernet (100Mbit/s) plus IRIG-B (Modulated)

Ethernet (100Mbit/s) plus IRIG-B (Un-modulated)

IRIG-B (Un-modulated)

Redundant Ethernet Self-Healing Ring, 2 multi-mode fibre ports + Un-modulated IRIG-B

Redundant Ethernet RSTP, 2 multi-mode fibre ports + Modulated IRIG-B

Redundant Ethernet RSTP, 2 multi-mode fibre ports + Un-modulated IRIG-B

Redundant Ethernet Dual-Homing Star, 2 multi-mode fibre ports + Un-modulated IRIG-B

Redundant Ethernet PRP/HSR, 2 fibre ports + Modulated IRIG-B

Redundant Ethernet PRP/HSR, 2 fibre ports + Unmodulated IRIG-B

Redundant Ethernet PRP/HSR/RSTP/Failover, 2 multi-mode fibre ports + Modulated/Un-Modulated IRIG-B
Redundant Ethernet PRP/HSR/RSTP/Failover, 2 copper ports RJ45 + Modulated/Un-Modulated IRIG-B
Redundant Ethernet PRP/HSR/RSTP/Failover, 1 copper port RJ45 + 1 multi-mode fibre port + Modulated/Un-Modulated IRIG-B

[Peas| | | [ [ | [ [=] [ |
[7]
8]
9
1
2
3
4
C
1
2
4
6
7
8
A
B
C
H
J
K
M
N
P
R
S
T

Product Specific Options :
Size 12 (60TE) case, 16 optos + 16 relays

case, 24 optos + 24 relays + RTD + CLIO (mA I/O;
case, 16 optos + 20 relays (including 4 high break
case, 24 optos + 20 relays (including 4 high break
case, 24 optos + 20 relays (including 4 high break

( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( ) +RTD
Size 16 (80TE) case, 24 optos + 20 relays (including 4 high break

( )

( )

( )

( )

( )

( )

( )

( )

( )

( )

( )

+CLIO (mA 1/0)
case, 24 optos + 20 relays (including 4 high break) + RTD + CLIO (mA I/O)
case, 16 optos + 24 relays (including 8 high break
case, 16 optos + 24 relays (including 8 high break
case, 16 optos + 24 relays (including 8 high break
case, 16 optos + 24 relays (including 8 high break
case, 40 optos + 24 relays

case, 40 optos + 16 relays + RTD

case, 40 optos + 16 relays + CLIO (mA 1/0)

+RTD
+CLIO (mA 1/0)
+RTD + CLIO (mA I/0)

Size 16 (80TE) case, 40 optos + 12 relays (including 4 High Break) + CLIO (mA I/O)

~[N<[<][=]<][c]-[e[z][o][z][=][x]<[z]o]x[m]o]o]=]>

Protocol Options :

K-Bus/Courier

Modbus

IEC60870-5-103

DNP3.0

IEC 61850 over Ethernet and Courier via rear K-Bus/RS485
IEC61850 over ethernet with CS103 rear port RS485 protocol **
DNP3.0 over Ethernet and Courier via rear K-Bus/RS485

** 91 Software only

of~fos|w|nv] =

Mounting Options :

Flush/Panel Mounting with Harsh Env.Coating, White Front Panel

19" Rack Mounting with Harsh Env. Coating, White Front Panel

40TE Case (9-2LE models only) Flush/Panel Mounting with Harsh Env. Coating, White Front Panel

Flush/Panel Mounting with Harsh Env. Coating, with USB Port, Black and Silver Front Panel

19" Rack Mounting with Harsh Env. Coating, with USB Port, Black and Silver Front Panel

40TE Case (9-2LE models only) Flush/Panel Mounting with Harsh Env. Coating, with USB Port, Black and Silver Front Panel

clH|lw|m|Z|Z

Language Options :

English, French, German, Spanish

English, French, German, Russian

Chinese, English or French via HMI, with English or French only via Communications port

o

Software Version Options :
Unless specified the latest version will be delivered

o

Settings Files Options :
Default
Customer Specific

Design Suffix :
Factory determined

A8
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Variants Order Number

Busbar Protection Peripheral Unit (60TE) pra3| | | [ [ [ I [ | [ 1
Vx Aux Rating

48 - 125Vdc (40 - 100Vac) [8]

110 - 250Vdc (100 - 240Vac) 9]

Hardware Options

Without CT Input 0

With In = 1/5A CT Input 1

|EC 61850-9-2LE Sampled Analogue Values Ethernet board * C

Hardware Options

Standard - None 1

Ethernet (100 Mbits/s) without IRIG-B 6

2nd Rear Port & InterMiCOM & IRIG-B (Modulated) E

Redundant Ethernet Self-Healing Ring, 2 multi-mode fibre ports + Un-modulated IRIG-B H

Redundant Ethernet RSTP, 2 multi-mode fibre ports + Modulated IRIG-B J

Redundant Ethernet RSTP, 2 multi-mode fibre ports + Un-modulated IRIG-B K

Redundant Ethernet Dual-Homing Star, 2 multi-mode fibre ports + Un-modulated IRIG-B M

Redundant Ethernet PRP/HSR, 2 fibre ports + Modulated IRIG-B N

Redundant Ethernet PRP/HSR, 2 fibre ports + Unmodulated IRIG-B P

Redundant Ethernet PRP/HSR/RSTP/Failover, 2 multi-mode fibre ports + Modulated/Un-Modulated IRIG-B R

Redundant Ethernet PRP/HSR/RSTP/Failover, 2 copper ports RJ45 + Modulated/Un-Modulated IRIG-B S

Redundant Ethernet PRP/HSR/RSTP/Failover, 1 copper port RJ45 + 1 multi-mode fibre port + Modulated/Un-Modulated IRIG-B T

Product Specific

16 Relays Outputs and 24 Status Inputs ** A

16 Relays Outputs, 4 High Break and 16 Status Inputs B

8 Relays Outputs, 4 High Break and 24 Status Inputs C

8 Relays Outputs, 8 High Break and 16 Status Inputs D

Protocol Options

K-Bus/Courier 1
IEC60870-5-103 (Via KITZ274)

Courier (K-Bus), IEC60870-5-103 via KITZ274 (Supplied as Courier. KITZ274 to be ordered) 6
Additional IEC61850

Mounting

Flush/Panel Mounting with Harsh Env.Coating, White Front Panel [M]
Flush/Panel Mounting with Harsh Env. Coating, with USB Port, Black and Silver Front Panel
Language

Multilingual - English, French, German, Spanish n
Multilingual - English, French, German, Russian
Software Issue

Unless specified the latest version will be delivered [*]

Customisation

Default

Customer specific
Central Networks Version

Design Suffix

Px4x-92LE-TM-EN-4
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Px4x

Variants Order Number

P746 Busbar Protection Relay pras|l | | [ [ | [ I*=[ [ |
Vx Aux Rating :

24 - 54Vdc

48 - 125Vdc (40 - 100Vac) [ 8]

110 - 250 Vdc (100 - 240 Vac) [9]

In/Vn Rating :

CT1-CT18 In = 1A/5A, Vn = (100/120V) (18CT/3VT) 1

CT1-CT18 In = 1A/5A, Vn = (380/480V) (18CT/3VT) 2

|EC 61850-9-2LE Sampled Analogue Values Ethernet board * C

* Only available with '12' Software

Hardware Options :

Standard : no options 1

IRIG-B (Modulated) only 2

IRIG-B (Modulated) & Fibre Optic Converter 4

Ethernet (100Mbit/s) 6

2nd Rear Comms port 7

2nd Rear comms port + IRIG-B (Modulated) 8

Ethernet (100Mbit/s) plus IRIG-B (Modulated) A

Ethernet (100Mbit/s) plus IRIG-B (Un-modulated) B

IRIG-B (Un-modulated) C

Redundant Ethernet Self-Healing Ring, 2 multi-mode fibre ports + Un-modulated IRIG-B H

Redundant Ethernet RSTP, 2 multi-mode fibre ports + Modulated IRIG-B J

Redundant Ethernet RSTP, 2 multi-mode fibre ports + Un-modulated IRIG-B K

Redundant Ethernet Dual-Homing Star, 2 multi-mode fibre ports + Un-modulated IRIG-B M

Redundant Ethernet PRP/HSR, 2 fibre ports + Modulated IRIG-B N

Redundant Ethernet PRP/HSR, 2 fibre ports + Unmodulated IRIG-B P

Redundant Ethernet PRP/HSR/RSTP/Failover, 2 multi-mode fibre ports + Modulated/Un-Modulated IRIG-B R

Redundant Ethernet PRP/HSR/RSTP/Failover, 2 coper ports RJ45 + Modulated/Un-Modulated IRIG-B S

Single Ethernet PRP/HSR/RSTP/Failover, 1 multi-mode fibre port & 1 coper port RJ45 + Modulated/Un-Modulated IRIG-B T

Product Specific Options :

Size 16 Case, 16 optos + 16 Relays LA

Size 16 Case, 16 optos + 8 Relays + 8 High Break Relays | B

Size 16 Case, 16 optos + 32 Relays C

Size 16 Case, 16 optos + 24 Relays + 4 High Break Relays D]

Size 16 Case, 24 optos + 24 Relays E

Size 16 Case, 24 optos + 16 Relays + 8 High Break Relays | F |

Size 16 Case, 24 optos + 8 Relays + 12 High Break Relays | G|

Size 16 Case, 32 optos + 24 Relays | H|

Size 16 Case, 32 optos + 16 Relays + 8 High Break Relays | J |

Size 16 Case, 40 optos + 24 Relays | K|

Size 16 Case, 32 optos + 32 Relays LL]|

Protocol Options :

K-Bus/Courier 1
Modbus 2
IEC60870-5-103 3
DNP3.0 4

|EC 61850 over Ethernet and Courier via rear K-Bus/RS485 6
IEC61850 over ethernet with CS103 rear port RS485 protocol ** 7
DNP3.0 over Ethernet with Courier rear port K-Bus/RS485 8

** Available with Hardware options R, S, T

Mounting Options :

Flush/Panel Mounting with Harsh Env.Coating, White Front Panel M
19" Rack Mounting with Harsh Env. Coating, White Front Panel N
Flush/Panel Mounting with Harsh Env. Coating, with USB Port, Black and Silver Front Panel S
19" Rack Mounting with Harsh Env. Coating, with USB Port, Black and Silver Front Panel T
Panel Mounting, with harsh environment coating P
Rack Mounting, with harsh environment coating Q
Language Options :

English, French, German, Spanish 0
English, French, German, Russian 5
Chinese, English or French via HMI, with English or French only via Communications port C
Software Version Options :

Unless specified the latest version will be delivered [*]
Settings Files Options :

Default [0]
Customer Specific

Design Suffix :
Factory Determined

A10
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Appendix A - Ordering Options

Px4x

Orde (o]
Multi-functional line terminal IED P841
Nominal auxiliary voltage
24-54 Vdc 7
48-125 Vdc (40-100 Vac) 8
110-250 Vdc (100-240 Vac) 9
In/Vn rating + Main Functionality
Model A: Autoreclose for one CB (60TE) Dual rated CT(1/5A :100-120V) 1
Model B: Autoreclose for one/two CB (80TE) Dual rated CT(1/5A :100-120V) 3
Model B: Autoreclose for one/two CB (80TE) With Ed.1 & IEC 61850-9-2LE Sampled Analog. Values Ethernet board * c
Model B: Autoreclose for one/two CB (40TE) With Ed.2 & IEC 61850-9-2LE Sampled Analog. Values Ethernet board **
* Only available with '74' Software ** Only available with '80" Software
Hardware options Protocol
Nothing 1,3&4 1
IRIG-B Only (Modulated) 1,3&4 2
IRIG-B (Modulated) & Fibre Optic Converter 1,3&4 4
Ethernet (100Mbit/s) 6,7&8 6
Second Rear Comms 1,3&4 7
IRIG-B (Modulated) + Second Rear Comms 1,3&4 8
Ethernet (100Mbit/s) plus IRIG-B (Modulated) 6,7&8 A
Ethernet (100Mbit/s) plus IRIG-B (Un-modulated) 6,7&8 B
IRIG-B (Un-modulated) 1,3&4 C
InterMiCOM + Courier Rear Port * 1,3&4 E
InterMiCOM + Courier Rear Port + IRIG-B modulated * 1,3&4 F
Redundant Ethernet Self-Healing Ring, 2 multi-mode fibre ports + Un-modulated IRIG-B 6,7&8 H
Redundant Ethernet RSTP, 2 multi-mode fibre ports + Modulated IRIG-B 6,7&8 J
Redundant Ethernet RSTP, 2 multi-mode fibre ports + Un-modulated IRIG-B 6,7&8 K
Redundant Ethernet Dual-Homing Star, 2 multi-mode fibre ports + Un-modulated IRIG-B 6,7&8 M
Redundant Ethernet PRP/HSR, 2 fibre ports + Modulated IRIG-B 6,7&8 N
Redundant Ethernet PRP/HSR, 2 fibre ports + Unmodulated IRIG-B 6,7&8 P
Redundant Ethernet PRP/HSR/RSTP/Failover, 2 multi-mode fibre ports + Modulated/Un-Modulated IRIG-B 6,7&8 R
Redundant Ethernet PRP/HSR/RSTP/Failover, 2 copper ports RJ45 + Modulated/Un-Modulated IRIG-B 6,7&8 S
Redundant Ethernet PRP/HSR/RSTP/Failover, 1 copper port RJ45 + 1 multi-mode fibre port + Modulated/Un-Modulated IRIG-B 6,7&8 T

* Only with 47/ 57 Software & later, replaces hardware options '7' & '8'

** For HSR — contact GE for details

Product Options

16 Inputs & 14 Standard Outputs (60TE only)

16 Inputs & 7 Standard + 4 High Break Outputs (60TE only)

24 Inputs & 32 Standard Outputs (80TE) 8 inputs, 8 outputs mounting option 'R’ (40TE)
24 Inputs & 16 Standard + 8 High Break Outputs (80TE only)

24 Inputs & 8 Standard + 12 High Break Outputs (80TE only)

m|o(O|wm (>

Protocol options

Hardware Compatibilty

*k

K-Bus 1,2,3,4CE&F 1
IEC60870-5-103 1,2,3,4,C,E&F 3
DNP3.0 1,2,3,4,C,E&F 4
IEC61850 + Courier via rear RS485 port 6,A,B,G,H, J,K,L,M,N,P |6
IEC61850+IEC60870-5-103 via rear RS485 port 6,A,B,G,H J, K LMNP|7
DNP3.0 Over Ethernet with Courier rear port K-Bus/RS485 protocol 6,A,B,G,H J K L MNP [8
Mounting
Flush/Panel Mounting with Harsh Env.Coating, White Front Panel M
19" Rack Mounting with Harsh Env. Coating, White Front Panel N
40TE Case (9-2LE models only) Flush/Panel Mounting with Harsh Env. Coating, White Front Panel R
Flush/Panel Mounting with Harsh Env. Coating, with USB Port, Black and Silver Front Panel S
19" Rack Mounting with Harsh Env. Coating, with USB Port, Black and Silver Front Panel T
40TE Case (9-2LE models only) Flush/Panel Mounting with Harsh Env. Coating, with USB Port, Black and Silver Front Panel U

Q

U
Language
English, French, German, Spanish 0
English, French, German, Italian (Not yet available!) 4
English, French, German, Russian 5
English, Italian, Polish and Portuguese 7
Chinese, English or French via HMI, with English or French only via Communications port C
Software version
Autoreclose for single Circuit Breaker (60TE) 4/6/8*
Autoreclose for two Circuit breakers (80TE) 5/7/8*

Customer specific options
Standard version
Customer version

o

Hardware version

Extended main processor (XCPU2) With Function Keys & Tri-colour LEDs
Main processor (CPU3) 40TE

As K plus increased main processor memory (XCPU3), Cyber Security

X
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Px4x-92LE Appendix B - Wiring Diagrams
MODEL gg.ﬁgi‘(i EXTERNAL CONNECTION DIAGRAM TITLE SDSQEWI.ING' ISSUE
All COMMS OPTIONS MICOM Px40 PLATFORM 10Px4001-1 K
P44l 1/0 Option C DISTANCE PROTECTION 40TE WITH NCIT 8 OPTO INPUTS &8 RELAY OUTPUTS 10P44102-1 D
P442 1/0 Option E DISTANCE PROTECTION 60TE WITH NCIT 16 INPUTS, 21 STANDARD RELAYS (6 OPTIONAL FAST TRIP ) 10P44204-1 D
P44y 1/0 Option J COMMS OPTION P444 MICOM PX40 PLATFORM NCIT 10P44404-1 E
1/0 Option C DISTANCE WITH NCIT 80TE 24 OPTOS 34 RELAYS (12 HIGH BREAK) 10P44406-1 E
/0 Option R DISTANCE PROTECTION 40TE WITH 8 OPTO INPUTS &8 RELAY OUTPUTS 10P44407-1 C
P446 /0 Option 4 DISTANCE 40TE WITH NCIT 8 OPTO INPUTS, 8 RELAY OUTPUTS 10P44607-1 E
1/0 Option 4 DISTANCE 40TE WITH NCIT 8 OPTO INPUTS &8 RELAY OUTPUTS 10P44607-2 D
P546 1/0 Option 4 CURRENT DIFFERENTIAL 40TE WITH NCIT 8 OPTO INPUTS, 8 RELAY OUTPUTS 10P54610-1 E
/0 Option 4 CURRENT DIFFERENTIAL RELAY 40TE WITH NCIT 8 OPTO INPUTS &8 RELAY OUTPUTS 10P54610-2 D
P645 1/0 Option F 5 BIAS INPUT TRANSFORMER DIFFERENTIAL SAMPLE ANALOGUE VALUE 8 INPUTS &8 OUTPUTS WITH NCIT 10P64521-1 F
P743 1/0 Option A BUSBAR PROTECTION PERIPHERAL UNIT P743 (60TE) WITH NCIT 10P74307-1 D
1/0 Option B BUSBAR PROTECTION PERIPHERAL UNIT P743 (60TE) WITH NCIT 10P74308-1 D
1/0 Option C BUSBAR PROTECTION PERIPHERAL UNIT P743 (60TE) WITH NCIT 10P74309-1 D
1/0 Option D BUSBAR PROTECTION PERIPHERAL UNIT P743 (60TE) WITH NCIT 10P74310-1 D
P746 1/0 Option A BUSBAR PROTECTION (80TE) WITH 16 I/P & 16 O/P NCIT 10P74612-1 E
1/0 Option D BUSBAR PROTECTION (80TE) WITH 16 I/P & 28 O/P (4 O/P ARE HIGH BREAK) NCIT 10P74615-1 E
1/0 Option E BUSBAR PROTECTION (80TE) WITH 24 I/P & 24 O/P NCIT 10P74616-1 E
1/0 Option F BUSBAR PROTECTION (80TE) WITH 24 I/P & 24 O/P (8 O/P ARE HIGH BREAK) NCIT 10P74617-1 E
1/0 Option G BUSBAR PROTECTION WITH 24 I/P & 20 O/P (12 O/P ARE HIGH BREAK) NCIT 10P74618-1 E
1/0 Option H BUSBAR PROTECTION (B0TE) WITH 32 I/P &24 O/P NCIT 10P74619-1 E
1/0 Option J BUSBAR PROTECTION (80TE) WITH 32 I/P & 24 O/P (8 O/P ARE HIGH BREAK) NCIT 10P74620-1 E
1/0 Option K BUSBAR PROTECTION (80TE) WITH 40 I/P & 24 O/P NCIT 10P74621-1 E
1/0 Option L BUSBAR PROTECTION (80TE) WITH 32 I/P &32 O/P NCIT 10P74622-1 E
1/0 Option C BUSBAR PROTECTION (80TE) WITH 16 I/P & 32 O/P WITH NCIT 10P74614-1 E
P84l 1/0 Option C AUTORECLOSE 80TE WITH NCIT 24 INPUTS AND 32 OUTPUTS 10P84106-1 E
1/0 Option C AUTORECLOSE 80TE WITH NCIT 24 INPUTS AND 32 OUTPUTS 10P84106-2 C
1/0 Option D AUTORECLOSE 80TE WITH NCIT 24 INPUTS, 16 STANDARD RELAYS &8 HIGH BREAK RELAYS 10P84107-1 E
1/0 Option D AUTORECLOSE 80TE WITH NCIT 24 INPUTS, 16 STANDARD RELAYS &8 HIGH BREAK RELAYS 10P84107-2 C
1/0 Option E AUTORECLOSE 80TE WITH NCIT 24 INPUTS, 8 STANDARD RELAYS & 12 HIGH BREAK RELAYS 10P84108-1 E
1/0 Option E AUTORECLOSE 80TE WITH NCIT 24 INPUTS, 8 STANDARD RELAYS & 12 HIGH BREAK RELAYS 10P84108-2 C
1/0 Option C AUTORECLOSE 40TE WITH NCIT 8 OPTO INPUTS, 8 RELAY OUTPUTS 10P84111-1 E
1/0 Option C AUTORECLOSE 40TE WITH NCIT 8 OPTO INPUTS, 8 RELAY OUTPUTS 10P84111-2 D
* When selecting applicable connection diagram(s), it may be helpful to reference the appropriate model's CORTEC.
Px4x-92LE-TM-EN-4 Bl


file://WIN-M9TDECKE8S5/author-it/data/WiringDiagrams/9-2LE/English/10Px4001-1.pdf
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XN LML 9LLS z s 1HOM FHSITENGNN TWLINIAIINOO 39 “AUEdW00 SB[ [219USE GSUONEINBI PUE SWE [0.1U00 OTKS ') JSPUN SUOIDLISS) IEL) PO o
‘ploye)s ‘enliq LeY| ALleH XeN 01 100lqns 8q Aew uaLINOOp iU sanba. S Uod 3O 0] paLINe. 84 [2YS 1UBLINOOP SIUL 39 AQ Alssaidxe panoidde se Ajuo 1eidos: ou) Ad PeS oq [[eUS : :
Buip|ing spseuosa 1S uoeULIOJUl BU} JEY} PUE ‘9 JO JUBSUOD UBHLIM SS81dX8 8U) JNOLIM SIBUJO O} PASO[DSIP 84 [[BYS UIBIAU} PAUIEIUOD UONBLLIOJUI U} JOU }l JBU)IeU Jey) UORIPUOD.
R 10N Ss010X@ 9L} U PAUEO) S1 JUBLUINOOP SIL 39 JO UoeWIOUI Areteudosd SUIZIU0D PUE (,39,) AUBdwod o108[3 [e1usD Jo Aiiedosd SUl S1USWINOOP SIYL. e - .
Py suounjos puo V_D@ / l RES) 610 NOILVWHOSNI TVILNIAIANOD NV ANVLIINdOYd 39 NOLINg 'S BweN| (020C/0€/y -®¥ea
LION HLIM 3107 NOILO310dd AONVLSIA OVIAd NOILOIANNOD 1X3 eutiod 39 0} pejepdn seUIANO ¥£2900019
BpL :uoISIneY :enss|

ATINO "0°a (IYNIWON) A8Y-#Z NOISHIA A1ddNS HIAMOd *

HLYYI + =
3svo |_||A @

8 AVIIY

LAV

9 AV

EPNAEL]

LENAEE]

€AV

CAVIY

L AVI3d

1OV.INOD
O0AQHILYM

1OV.INOO
OO0QHOLYM

(L¥Vd) L¥vd NODIN

Z

o _.u_ﬁ -

NOS
9ld
100¥Xd0}
ONIMVYA 338

‘T 310N
SWINOD

Alddns XNY A
00 ¥0 oV

1d0d
snax
/S8vVI3

v. v 1018

Syrd
€0L1do

LS
&—

w| ©

ol o

+
——
<
[=]

¢0ldo

)
[=]

+
&-&-
o
la)

L OLdO

NOILLOINNOD Tea —1
zo_\,__\,_ooA |WH_ 3
71a 312-6-08819 03|
+ @ -4
veia
+ @
g 8
* Vg :
901d0 § 1 9 —a XY
v ha S
- € -C—a XY
R z —» XL
yoldo 4 1 L (— +XL
T 20

)

(L¥Vd) L¥rd WODIN

(AINO 3INTVA INDOTYNY ITdAVS)

100¥Xd0} ONIMVYHA 33S SNOILJO SWNOD H04 2
(3dAL '9'0°d) TYNINYILNId (-

b

"S31ON

31078

(AINO 3INTVA INDOTYNY TTdAVS)
312-605819 03|
X1-3Sv8 001

01018



AutoCAD SHX Text
V


S

13 [e10USD) ©'SUOREINRI pUE SMe|

105 odka ' Jopun suol

L AVI3d

9 AVI3H

S AVI3d

¥ AVI3d

€ AV13d

CAVI3d

L AVI13d

APNAE]

€L AV

[APNAEL]

LLAVI3Y

« 0L AV13H

* 6 AV

» 8 AV

H1dv3 =

3svo [ ¢

AN AN A A AN A A A A

(I¥NOILJO) AV dI¥L 1SV

ATNO "O°a (IYNINON) A8Y-¥Z NOISHIA ATddNS ¥IMOd

*

%

R

®

C8rd
€AZ]
ELE]
LSt
(2]
L Erd
CCHa
(=]
Cord
[ 64

T

84

w| o] ~
[vis vt

|
|

1

| o
| o]

&=

©
|

[ZE]
BE]
&4E]
E]
=
L 63
83

T

!

/3

!

93
EE]

3

T

€3
[£]

1

[43)

0

"L00YXdo L
ONIMVYYA 33S

—_—-

(LYVd) 2¥rd WODIN

19

NOS
919

L19

‘CT31ON
SWINOD

b

jolap-lefe) )

* v ATddns Xnv

1d0d
snax
158vvI3

L2 AV13d

02 AV13d

61 AV13d

8L AV13Y

LL AV«

9L AV w

S AV s

LOVINOD

O0dHOLYM

LOVINOD
O0dHOLYM

A

NOILOINNOD
NOWWOD

91 01dO

Sl O1dO

¥1 O1dO

€1 01dO

¢l 01dO

L1 O1dO

0l O1dO

6 01dO

NOILOINNOD
NOWWOO

801dO

£01d0O

901d0O

§01dO

¥ 01dO

€01d0

¢01d0

€ 310N
1 O1dO

e e e e e e e e N e e e e e e e

+

+

+

+

+
&

&

.
$

&

¥
&

&

+

&

¥
&

&

+

&

.
&

AR
-&-¢-¢

¥
&

&

.
&

&

¥
&

¥
&—&

&

g
O]

o)
O]

O]

@

~

10|
O]

O]

@

o)

-

3]

&

)
[:]

£

&

~)
[2a]

) -

o

ol S
o @

~
[2a]

0
o)

[2e]

|

™)

o

i

%

i

|

(LYVd) ZrPd WODIN

MS

. S ]
T+
g
L
9
S
4
€
z
L
syry

(AINO INTVA INDOTYNY FTdINYS)

+Xd

+X1

312-6-05819 03I

X4-3SvE 004

(AINO INTIVA INDOTVYNY ITdIVS)
312-6-05849 O3l
X1-3sve 004

. ANCLML9LLS Z MHOM GIHSITENANN TYILNIAIINOD 39 *Aueduio; PYD :aleQ
ployels ‘eAuq L1aY| AleH XN 01108(qns 8q Aew 1UBWINOOP Siy | “1sanbai sy uodn 39 0} pauIN}a o
Buip|ing spJeuoe s * o N## m c F . UONBWLIOJUI BU} JBY) PUE ‘FD JO JUBSUOD UBHLIM SSBIAXE
Py suoBnjos puo V_D@ / 3 s %_M LS LU0 PAURCISUAND SHiL 3O Jo vy NOLLVAROSNI 4<,_hmhwm_wozwwﬁﬂ_u(mnwwﬁ_““mﬁmw_w NOLdNg 'S :aweN 020c/0¢/y  era
3
(dI¥L 1SV4 T¥YNOILDO 9) SAVIIY QYVANVLS 12 ‘SLNdNI 91 Q
. 1eWI0 0} pajepdn sauipn
LIDON HLIM 3109 N.LOYd "1SId 9VIA NOILOANNOD T¥YNYILXT ., 4 30 O petepdn SUINO $EZI000ID -
‘NNIN AVT3d 3HL NI 310373S SINOILJO SIHL 4l
SIONVHO dNOYDO ONILLIS ¥04 d3SN 38 LSNN Z 8 L SINANI OLdO ‘€
100¥Xd0} ONIMVHA 33S SNOILJO SWINOD H04 2
(3dAL '90'd) TYNINYILNId —@-
“S31O0N



AutoCAD SHX Text
V


MN LML 9LLS s “MHOM QIHSITENANN TVILNIAIINOD 39 ‘Auedwiod 91108|3 [e18USD @'SUONEINGBI PUE SME| [04)UOD LodXS “S'M JBPUN SUOROLISE) UleLSd ‘PIUO 8leqg
oALQ ey AlleH - XeN 0} 109[qns 8q Aew JusWNOOP silyL “Jsenbal sii Uodn IO 0} pauINje) B4 [[BYS JUBWNIOP iYL 3O AQ Alsseidxa panoidde se Ajuo juaidioel ay) Aq pasn oq [leys
ng Spieuoa s UOReLLIOJUI U} JEL} PUE 'O JO JUSSUOD USHLM SSB1dX8 U} INOUIIM SIBUJO O} PASOPISIP 8q [[BYS UISISU) PAUIEIUOD UORELLIOJUI U} IOU }i 1BU}U JEU} UOHIPUOD
. 1ON $sa1dxe BU) U PaUEO] S1 1UBWINOOP SIUL “3 JO UonewLioul Aieeudoid sueluod pue (,39,) Auedwiod a19a13 e19Ua9 10 Aadoid aU) 1 UBLINKOP SIYL chre - .
njos puo V_D@ 3 s [} NOLLVWHOSNI TYIINJQIINOD ANV A¥VLIINdOdd 39 NOLdNG 'S :eweN| 0cZ0c/0€/y :@ea

LIDN INHO4LV1d 0¥Xd WODIN q
¥¥¥7d NOILJO SIWINOD :AVEOVIA NOILOANNOD TYNYILXT . 16uL0d 39 01 paiepdn SOUIANO ¥£2900010

al-vovyvrdol

(TYNOILO) AVTZN dIML 1SVH
ATNO "0°a (IYNIWON) A8F-¥Z NOISH3A A1ddNS ¥IMOJ * _
NOILOINNOO T
== NOS NOWWOD
wel e N
TN * [ Lo vzoLdod  Tord
*LOOVXdOL snax -
ONIMVYA 338 1586VI13 HCTH
+
1€kd
‘Z3LON *
2id
_ P bid
—— +
ety { T —_ sl =<l
~ > vZ AVI3Y 64
TN A . . i
o oz oEoA i 8d
( 89 C sLotdod " P od
W AVI O I )
% (42 Hv 2z AVI3Y
C 8L 01d0 &ﬁ
Sy AVIZY o [ v 12 AV
S5 *L00PXdO} ONIMVYA 33S SNOILIO SIWNOD ¥Od 2
® 2 0z AV13Y L1 0ldo
[45) *x "NNIW AV13d 3HL NI d310373S SI NOILdO SIHL 41
v AVI3Y IS X . SIONVHO dNOYO ONILLIS HO4 a3sN 39 LSNN Z ANV L SLNdNI O1dO 'L
) v 61 AVIZY * % NOILO3NNOD
3 ST NOWWOD S3LON
£V AVIZY AH . 8L AVIIY %% .
- LU AV %% 1613
2y AV13 AH 9
Ly AVIZY A "9
b T 1 0L1dO 13
NOISY3A T3QON O AVIIY 4 -
NO INVAN3d3a A EAl . b3
TVNOILIO - TS [ S AV € oEoA E
6€ AVIIY A s
- Pl AVISY *
< Hv 2z oEoA i 3
8e ><._mxAM » €1 AVIZY .S 43
11 0LdO Aﬁ i o3
B TLAVIIY *x ° -6+
1S3 Xy 372-6-06819 03I
L€ AV13Y ® + ﬂvv
- LLAVIEY %% 0L 01dO I3 1 X4-3svd 001
=
.- +
mm)(._mmAH-. T V 0L AVIZY xx moEOAH >
T ! va
sev{ ] oz { o] :
ve AVIY AH T L Lua M . 312608819 031
< 8 AVI3Y 80Ld0 AH E os |, X1-3sva 001
€€ AV13Y A ) isia ¢ < Xy
+ E
) LAV L0140 via z ¢—» XL
N - L C— XL
[APNAEL] A R + 1£a Svry
4 iha
< +
r) i 6d
0g AVI3Y A ¥ AVIZY Lo
T ¥ 0LdO i 8a
62 AV13Y AH T €AV L.
£0Ld0 A i 90
- Z AVI3Y -
82 AVI3Y A hi =
+
L2 AV A he LAV z0Ldo AH S ia
L 310N I €a
b 1OVINOO +
92 AV13Y A b 9OGHILYM | 01do AH i za
P a
1OVINOO
SeAVIRY A - 90AHILYM
(L4vd) v¥vd INOOIN (18vd) vrvd WODIN



AutoCAD SHX Text
V


AN LML 9LLS

ETS)

SIHOM QIHSITENANN TVILNIAIINOD 39 ‘AUBdwog oLIos|3 [e1aUSS @'SUONEINBa pUE SMe| [01U00 LodXS “S'N JapUN SUOROLIS! UIELs

‘ployels ‘eAuq ey AueH - XN w c 0}108[gns 8q Aew JusWNIOP siy 1 ‘Jsanbal s) uodn J9 0} pauINjal aq Jleys Juawnoop siy] “39 Aq Assaidxa panoidde se Ajuo Juaidioal ay) Ag pasn aq jleys NOSNIGOY'N :Piud ¢10¢/50/L0 =ea
Bulpjing spJeuos IS qqq m c F o uonewo o e e ‘39 J0 1UBSU0D UBHYM SSBIdXE U} INO! U 10410 3 POSGISSp 0 45 10U OUIBLO0 LOTELLION ol U IO T Lrpuoo
pIY suommoS pUS i, | s | e e B st | nowanar's owen | _ozoziogly _owa
(MV3HE9 HOIH Z1) SAV13Y ¥€ SOLdO +2 q
. Jew.o 0} pajepdn saupn
3108 1ION HLIM 3ONVYLSIA vvvd NVHOVIA NOILOINNOD "1X3 ., 43901 peiEp Ano vecoooaIo onss)

Hidva | Lg

3svo

A1ddns Xnv N *
20 ¥0 oV -

Y€ AV13Y
€€ AV13Y
2€ AV13d

L€ AV

0€ AV13d
62 AV13d

82 AV13d

L2 AV13d

92 AV13d

ST AVI13Y

Y2 AV13d

€2 AV13d

2C AV13d

12 AV13d

AN AN AN A A A A

- +
02 AV13d
+
61 AV13Y
¥ 3LON -
SLOVINOD <
V3™ HOIH +
8L AV13Y
+
L1 AV13d

ATNO "0°d (IYNIWON) A8Y-¥Z NOISHIA AlddNS ¥IMOd *

NOILOINNOO LNINVINYIH 04 AIANIWNOOTY
LON "AINO JOIAY3S ¥O4 S| LHOd ¥3dd0D 'S

"ALIMVIOd LOFHHOD FHL HLIM A3LOINNOO
® 39 LSNIN SLOVINOO ‘ALNG XVIE HOIH NIVLE0 OL %
NOS *LOOYX0L ONIMVHA 33S SNOILIO SWINOO ¥04 '€
old
‘ANIN AVT3Y 3HL NI 03103138 SI NOILJO SIHL 4
JRE— Y 1¥0d
ooraon T e SIONVHO dNOYO ONILLIS HO4 43SN 38 LSNN Z ANV | SLNdNI OLdO T
ONIMv¥d 338 /587V13 (3dAL'8O'd) TYNINYILNID  —@ -
Lid S3LON
o £3LON
T3 el SWNOD
.
+
Ll 9T R
O ¢ | poravimy
TorH ) 4 N
L
5 Zr
L JE ] pevaviay
R & e ¥ 310N
- N L SLOVINOOD
S— o V38 HOIH
b ¢ | L AVIEY
(] -
- o,
el i | peraviay
T R
> e J
s N
il N 3
> e _ W [AWNAEN]
0]
>4 e _ IPCAEN]
S . ¥ 310N
) A, b SLOVINOOD
[ N >VIE HOH
I e _ [WSAEN]
e M |J|:>_ ’
T o
T e ™ | 6 AVIY
by bgnv - K
Yo _
> TIN
5 8 AVIZY
v
-w|m 1]
| Mﬁ uw LAV
> TIN
-v|\|_mﬂ Nﬁ mzu & ”Y 9 AVIZY
OIN v S AV
NG
1A ﬂwv v VIR
o Ny
E3Y _“ EN Mv ”Y € AVIZY
i SN
..u_l N m HY Z AV
T €N
- N
= AREN
S —
7 738 o
> N
3 LOVINOO
ot SOAHDLYM
o Trd
(18vd) v¥vd WODIN

NOILO3INNOO
NOWWOD

¥Z 01dO

€2 01dO

22 0ldo

1z 01do

0z 0LdO

61 01dO

8l 0LdO

Ll OLdO

NOILO3INNOO
NOWWOD

9l 0LdO

Sl 0LdO

71 01dO

€l 01dO

2l 0Ldo

L1 0ldO

0L 01dO

601d0

NOILO3INNOO
NOWWOD

80.1d0

L01dO

901dO

§0L1dO

¥ 01dO

£01d0

201do

Z 310N
L 01dO

_ (L¥Vd) v¥vd WODIN
s
I

MS

WH--xm
|
K=+
®
1
9 M'A XY
§5
¥ —C
g (— Xy
z .A|V XL

L —» XL

312-6-05819 O3

X4-3sva 001

312-6-05819 O3l
X1-3sva 00}



AutoCAD SHX Text
V


MN LML
‘pIoyEIS ‘AL LieYy AleH
BuIpjing sp.elios1s

PYT SUOHNIOS PUO XN o

LS z s

XN

€D
W

s

L09¥vdOl

1ON
6ia

0} 103[gns aq Aew JusWNoOP SIY| 1sanbal
UoeULIOJU BU} JEY} PUE ‘JO) JO JUBSUOD USHUM SSBIdXE
$59.0X0 BU) UO PAUEO| S1 JUSWNIOP SIL L “3O JO UONEUL

SHOM GIHSITENANN TVILNIAIINOD 39 ‘Aueduwo:
iodn 39 0} pauIN}es B

13 [e10USD) ©'SUOREINRI pUE SMe|

NOILYWHOSNI TVILN3QIINOD ANV A¥VLIINdOYHd 39

105 odka ' Jopun suol

‘PAUD

aleq

40UR9) Jo Auadoud au s

WNoop SIY L

NOLdNngr's

‘aweN

0c0c/0¢lv

:ajeq

S1NdL1NO AV13Y 8 'SLNdNI O1dO 8
1ION HLIM 310¥ 3ONVLSIA - OVIA NNOD 1X3

jewlo4 39 o} pajepdn sauIpNQO #€2900a10

d

ML ‘uoisiney :anss|
L00YXd0L ONIMYHA 33S SNOILIO SWNOD HO4 2
(3dAL'80°d) YNINYALNId @ |
“SILON
ATINO "0'a (TYNIWON) A8¥-+Z NOISHIA AlddNS ¥IMOd *
HINYI & =
3svo | L4 @ ——
b — z7C +v. A1ddNS XY
00 ¥0 OV
o =)
M
.
( oy 4 %
—
XL ~ %
NOILVOINNWNOD
91018 < < 1
211d0 F¥gld
NOS ] ~ %
9ld —
— @+ | Lyod
‘oowxdor o+ snay XL %
ONIMV¥A F3S /587vI3 ~ ~
e
'Z3LON
SWHOD - - v LOTS NoILOaNNoD S “Pera
NOWIWOD <
VIia —
+ ETT 8 ) (A1N0 3NTVA 3190 TWNY T1dAVS)
8 AVIIY 801dO i °1d
- @ 312-6-05819 03I 21078
v Sia 1
+ € 71 — X4-3Sve 001
;<._umA” £01d0 5 4
vela
+ @
g
T Pha :
[} -
S AVIZY .A cormo {* Poa M x (AINO 3NTVA 3NDOTYNY FTdNYS)
e NS p 312-6-06819 031 0101S
v AVIZY A . - ¢ C—a Xy X1-35v8 004
o {1 =T =] =
€ AVIZY A 75 X L
+ @
P<a
L AVIZY .A + @
.
€ 310N | €d
1OVINOD [ ® +
ooaHoym Y 5 7+ | OLdO A i ¢a
WHQ“_ H T ®g
SR (S SR
90aHOLYM Y\ §

_ [AE]

(L¥Vd) 9vvd NODIN

(L¥Vd) 9¥vd WODIN



AutoCAD SHX Text
V


‘ s . .
oms oo ey N | - e opotns g A G IENNN 1 PIuo oeq
Buipjing sp1etoa s __ h°@¢¢m° F o uonEwIO o e pUe 35 10 asuao
Py SUORNIOS PHO V_D© /ul\ Zz s @m_ ss010Xo 0} UO PAUEO] S| 1ULLINOOP SILL "3 JO UORRWIOU NOLMNE' ™S ewen| 0Z0zZ/0S/y eea
1ION HLIM 310¥ 3ONVLSIA 9VIAd NNOD 1X3 feuLI0d 39 ) peyspdn SSUNO YEZ900TID
Bl ‘uoISInDY :anss|
N
_ _ 190 dul [onuod _ SAVIRY { ®F5—
R ATE] NOILOINNOD
S NOWWOD
_ _ 190 850[D [04U0D _ 2 AV13d % o
;wq_ W 8 01dO _ AuyesH zao _ _
<
dug 11ed 180 _ 9 AV A s
_ _ O W £ 01dO _ AuiesH 189 _ _
_ _ L YOINI 6Y _ S AV13Y A;. 013
o—
g 63 vooh_o _ SLA/EON _ _
EE]
_ _ wiely [elouss vy _ v AVI13d A o
_ _ duy A _ R E Wmok_o _ sQ311es9Y 61 _ _
14 u
L Auy €y € AVT13Y A;. =
<
1S Au 73 WvoEo _ SOS0D | PV #1 _ _
_ _ Hels Auy zy _ Z AVI3d A;. &
<
_ _ 1zdul 1y _ L AV13Y A £ Wmoh_o _ an18o8Y | PIV €1 _ _
P
ONILLIS ¥IWOLSND ONILLAS 11NV43a o%unw_%@ aTE _ _ _
A Vv 2/190 %ooig
LOVINOD “ s (1evd) e
w ad 9tyd WODIN
O0QHIOLVYM - | V L OLdO _ pasn 10N _ _
ONILLTS 11NV43a ONILLIS ¥IWOLSND




I3 [£J0USD ©'SUONEINGaI PUE SME] (0100 LodXa *S'N JapUN SUO)

‘PAUD °jeqg

AN LML 9LLS Z s MHOM QIHSIT8NANN TVILNIAIINOD 39 *Aueduwio;
‘pIoyEIS ‘AL LieYy AleH XN 01108(qns 8q Aew 1UBWINOOP Siy | “1sanbai sy uodn 39 0} pauIN}a o
Buip|ing spseuosa 1S UoeULIOJU BU} JEY} PUE ‘JO) JO JUBSUOD USHUM SSBIdXE
. :ON Ss01dX8 8U) UO POUED) S| JUBLUINOP SIUL *39 JO UoneL 10uB9 Jo Auiadoid au) S| 1UBLINIOP SiY L
P SUOANIOS PUD YN, L aus

610 T NOILYMOSNI WILNIQIANOO ANV ANYL3RdOYd 39 NOLYNG' 'S sweN| 02Z0C/0c/y :ewrea

S1NdL1NO AV13Y 8 ‘SINdNI O1dO 8 q
LIDN HLIM 310t TVILNIYIHHIA LINIHHND "OVIA NNOD LX3 ., eutiod 39 0} pejepdn seUIANO ¥£2900019 onssi

100vXd0} ONIMYHA 33S SNOILDO SININOD HO4 ‘2
(3dAL 'g°0°'d) IYNINYILNId —@ -

"S31ON

ATINO "O°d (TYNIWON) A8t-#Z NOISHIA A1ddNS ¥IMOd *

H1Yv3 5
3svo |_||. @ _

7@+ W XS XNV x4

00 ¥0 OV
o T -
- —
¥65d OL LOINNOO  +X¥ %
——
- - _
oxd 4 %
——
{4
4410 ¥dND -
81015 < NOILVOINNWWOD < |
OILdO Fy8l4
NOS Ixy %
9ld
— @+ | LdOd
"LOOYXdOL 8id snay XL I.AI%
J—
ONIMYYA 338 /58YVI3 § L

‘¢ 310N
w_\,__\,_oov Vv 1018
NOILO3INNOO

&
N~
al &

[N AE] +X1

!

$
ol <
\.IJTLIJ

Syrd

€01dOo

o
|

LAV

Porg NOWWOO _
8 AV ”vﬁ + o5 T+ | (AINO 3NVA 3NDOTYNY I1dAVS)
EE] ) §ka E T+ x

LAV § O3 . - X4-3sve 004

o7 £01d0 i 7+d

& )
9 AVIY A [4E] [ £1a

o * Pzia
5 AV A o soLdo :

- 2
o 1a
v 63 T xd (AINO 3NTVA INOOTYNY FTdIYS)

¥ AV13Y A ( §01do IS 312-6-05819 O3 010718

© 6a .
€ AVI3Y o3 « Xy X1-3sv8 00l

o— +

A =T ¥ 0Lldo 8d — XL

v+
& —
'e] ©|
al o

]

¢01do

v+
O
ol <
ol o

R
——
N
[a]

1OVINOD [ &
A vid 1 01dO

O0QHILYM
BIE]

1OVINOO [ O3
90THOLYM \ 91

T

mT&
AN PN P P P A A A e
-$-¢-¢-
a

H

(LYvd) 9¥Sd WODIN (LYvd) 9¥Sd WODIN



AutoCAD SHX Text
V


pioyeis mw,_@owh\m,xr _wwm \) _ AMMN SHOM GIHSII8NdNA WILNIAIINOD 39 D oleq
Buipjing spJeuoa 1S __ c F ovm m ° F o UOeLLIOJUI B} JBU} PUE ‘9 JO JUSSUOD UBHUM SSBIdX8 By
P} suonN|os puS V_D@ /ll\ Z . m‘_M $501dX0 SU} UO PAUEO| S1 JUBWINOOP SIYL 3O JO Uofe NOLYNE 'S :owen 020zZ/0S/y  -eea
| ION HLIM 310 AV13d TVILNTHI441d LNFHHNO OVIA NNOD 1X3 16uL0d 39 01 PaIERdn SOUINNO YEZ900I0
DL uoIsIney :anss|
s
_ _ 180 du] j01u0D 8y _ 8 AV13Y Lwﬁ
AT NOILO3NNOD
P NOWWOD
_ _ Ileq Buleubis zy _ 1 AV O
S W 8 0LdO _ AuyesH zgd _ _
-
du] 1re4 190 _ 9 AV13Y .A [4E]
_ _ O Wﬁoh_o _ AuesH 180 _ _
_ _ L YOI S _ G AVI3Y A T o3
NE] Wwoh_o _ SINEOW _ _
wJely [esausn) Y  AV13Y .A 83
> S@3119s9y G
_ _ duy Auy gy _ € AV13Y .A N v §0Ldo _ _ _
V7
) SOT/SOD | PV ¥1
199 8s0|D [0u0) 1Y _ Z AV13Y .A 73 v ¥ 01dO _ _ _
_ _ e
_ _ du) ga _ A * [£] _ OAI909Y | PIV €1 _ _
HL B L AVI3Y >z €0Ldo ! :
ONILLIS ¥INOLSND ONILL3S 17Nv43a Om_wwﬂ._w_m__.@\m,w h e _ WY Z/L89 %0018 _ _
1OVINOD “ e Al_-N_<n_v e
Zid |
ss3ietmd 32 ] 9vSd WO }rowo [ _mom ] |
ONILL3S 17Nv43a ONILLIS ¥3INOLSNO




MN LML 9LLS N RES) MHOM QIHSITENANN TVILNIAIINOD 39 Auedwo; 13 [e10USS) @'SuonE|NBaI PUE SME| [0JU0D 10dXa ‘S'M JSpUN SUO! YD :a)eg
“pIOYeIS ‘AL ey AlieH XeN 0}103[qns 8q AewW JUBWINOOP SIy L 1S8nbai S}l Uodn 39 0} PaLIN}al B
Buipling spJeuoa Is F Nm¢m m c F UoIjeWLIOUI B} JeU) PUE ‘3D JO UBSUOD UBHM SSBIdXD
. 10 d: 1 i " Ausdosd 1 . . .
P37 suonnjog pUY V_D@ / L s m._m_ SSCIOHE 2SO PREEISIUIHIOOP Sl 30 Jo o NOLLVIRMoN V1 LNSGNOD NV ALLScON o5 NOLINg 'S BweN| (020C/0€/y -®¥ea
IVILNIH344Id 4FNHO4SNVYEHL LNANI SVIF G "OVIA ‘'NNOOD'1X3 Jeuuo4 39 01 paepdn SSUIANG ¥EZ900I0 ,m—
iTAR ‘uoISInDY :anss|
100¥Xd0} ONIMYHA 33S SNOILJO SWWOD ¥OH T
(3dALE'D°d) IYNINYILNID —@ -
‘S3LON
ATNO "0°a (TYNINON) A8P-+Z NOISHIA A1ddNS ¥IMOd
Hidv3 = =
asvo | L4 @ ___
b — 77C +v. A1ddNS XY o
00 ¥0 oV
[ T
*
NOS
old
—7®+ | Luod
“L00YXdOL snax
ONIMVHA 33S /587vI3
"Z31ON
v 1018 5
ms_s_oov. Noioannoo J  ®grg
NOWWOD <
71d
Y] + D57 WHI x4 | (AINO INTVA INDOTVYNY I1dINVYS)
BAVIR | ?TE 80Ld0 9 4 312608819 03 21018
L] i §+d BT ) yuasvaoo
T + @
e { 15— S i =
R S v eia
- + @
9 AV A s 901d0 ica 8
oI - oG L
- 1 <« -
S AV .AH s - 2 9 xd (ATNO 3NTVA INDOTYNY I1dINYS)
N $01d0 ioa s
P . oS 312-6:05819 O3l 21078
¥ AV .A 83 Y60 ¥
T . 5 ¢ d— +xy | xt3svaoor
B> ¥ 01d0 i 8d L XL
o {35 { = B= :
> .o_ 7a | — XL
V3 + @
R
CAE .AH” [£] . S <
- oo {* T =]
e
1
LOVINOD S -® + ®
SR T Sl =
1OVINOD f O3 Ha
OOQHILYM I\
(E]
(L¥vd) ASS9d WOODIN (1¥vd) ASS¥9d WOODIN



AutoCAD SHX Text
V


BhL

3N LML 9LLS S SHOM GIHSITENANN TV1LNIINOD 39 *AuBduion 9LI0B[3 [E8US9 &'SUOHEINGSI PUE SME 0100 LOAXS °S'f) J8pUN SUOROLISB UfeL3 PO -opeq
‘ploye)s ‘enliq LeY| ALleH - xeN 01 100lqns 8q Aew uaLINOOp iU sanba. S Uod 3O 0] paLINe. 84 [2YS 1UBLINOOP SIUL 39 AQ Alssaidxe panoidde se Ajuo 1eidos: ou) Ad PeS oq [[eUS
Buip|ing spseuosa 1S uoeULIOJUl BU} JEY} PUE ‘9 JO JUBSUOD UBHLIM SS81dX8 8U) JNOLIM SIBUJO O} PASO[DSIP 84 [[BYS UIBIAU} PAUIEIUOD UONBLLIOJUI U} JOU }l JBU)IeU Jey) UORIPUOD.
R ON Ss010X@ 9L} U PAUEO) S1 JUBLUINOOP SIL 39 JO UoeWIOUI Areteudosd SUIZIU0D PUE (,39,) AUBdwod o108[3 [e1usD Jo Aiiedosd SUl S1USWINOOP SIYL. e - .
Py suonnjos plo V_D@ 3 s [} NOILYIHOANI TVILNIAIANOD ANV A¥V13RIdONd 39 NOLYNg r's :eweN| 0202/0C/y :®rea
NOILOTILOdHd dvVESNg ‘NVHOVIA NOILOIANNOD T¥NH31X3 Jeuuo4 39 01 paepdn SSUIANG ¥EZ900I0
:uoISIneY :enss|

EPNAEL]

S AV13d

¥ AV

Jdi¥L

adidL

VdiaL

LOVINOO
O0QHILYM

LOVINOO
O0QHILYM

Hiava T
35v0

.A.o
{3

ATINO O

a (IYNIWON) A8Y-vZ NOISHIA ATddNS ¥IMO *

€ 310N
SWNOD

<

(1¥vd) €v2d WOODIN

7o * | A1ddns xnv N
_ [ oa¥oov

5
Ao
Kt 4410 Y9N0

NOILVOINNWOD

=1 11dO 3ugld

E

m—m

[AE]

[4E] v v AVI3Y
(o

‘NOILOINNOD LNINVINY3d ¥O4

J3ANIWNOOTY LON ‘AINO FOIAYIS ¥O4 S| LH0d ¥3dd0D 2
100¥Xd0L ONIMYHA 33S SNOILJO SWANIOD ¥O4 2

(3dAL 'g'0'd) TYNINYIL NId

veia

NOILO3INNOD
NOWWOO

v21a 8lgy

ElE=h
€Lgy
h Lay
.o_ 69

6 &
ﬂ

NSO N N 2 S e

& -
L)

?

€2 0L1do

-

*

-

*

-

*

Bq
3
.o_ Sa 98
E)
-) CJ
1oL i ¢d mmh.
: =3
HETE)
NOWNOD {4
5

do

do
do
m
02 01dO
do
d0
do
§1 0LdO
do
d0
do
m

0l 01dO

A
A
{:
{
{:
{:
{:
{
NOILO3NNOO A
{:
{
A
{
{
{
{']
A

(L¥vd) ev2d WODIN

NOILO3NNOO
NOWWOO

80L1dO

L01d0

901dO

§01dO

¥ 01dO

€01do

201do

1 01dO

(AINO INIVA INDOTVYNY ITdNVS)
312-6-06819 O3l

X4-3svd 00}

(o

b

"S3LON

(ATINO INTVA INDOTYNY ITdINYS)

X 312-6-05819 03
X1-3Sv8 00}

XY

XL

XL



AutoCAD SHX Text
V


XN LML 9LLS s 1HOM FHSITENGNN TWLINIAIINOO 39 “AUEdW00 SB[ [219USE GSUONEINBI PUE SWE [0.1U00 OTKS ') JSPUN SUOIDLISS) IEL) PO o
‘ployels ‘SnLQ LIS AlieH - eN 01 100lqns 8q Aew uaLINOOp iU sanba. S Uod 3O 0] paLINe. 84 [2YS 1UBLINOOP SIUL 39 AQ Alssaidxe panoidde se Ajuo 1eidos: ou) Ad PeS oq [[eUS : :
BuIpjing SpJetos IS o M # h m c F UOREWIOJU; 5L} JeU} PUE 3D JO JUSSUCD UBHLIM SSIGXD OU} INOUIIM SIOUIO O} PSOIOSIP 9 [[EUS UIRIoU) PALIEILOD LORBLIOJUI B} JOU } JoUYaU 12U} UORIPOD
R ON Ss010X@ 9L} U PAUEO) S1 JUBLUINOOP SIL 39 JO UoeWIOUI Areteudosd SUIZIU0D PUE (,39,) AUBdwod o108[3 [e1usD Jo Aiiedosd SUl S1USWINOOP SIYL. e - .
Py suounjos puo V_D@ / l RES) 610 NOILVWHOSNI TVILNIAIANOD NV ANVLIINdOYd 39 NOLINg 'S BweN| (020C/0€/y -®¥ea
NOILOTILOdHd dvVESNg ‘NVHOVIA NOILOIANNOD T¥NH31X3 eutiod 39 0} pejepdn seUIANO ¥£2900019
= :uoisiney :anss|

‘NOILO3INNOD ININVINYId 04
A3IANIWNODTY LON ‘ATINO FOIAYIS HOH SI 1HOd ¥3ddOD '€

L00¥Xd0L ONIMYHA 33S SNOILJO SWINOD ¥O4 T

(3dAL '8'D'd) IWNINYAL NId -
AINO "0°Q (TYNINON) A87-+Z NOISHIA A1ddNS ¥IMOd
“S3LON
HLava T e NOILO3NNOD
35V0 S . NOWWOD
7ig
(s
Sy
'd +-9
5Ta .-+
o TS = g T
. -
o ] ergy
= + - +
75 ATddNS XNV y +9 Zias
€ 310N v ooy A - Zra T ~(901do
SWWOD o 5¢ A ey
hl SLOVINOO J “Pra e *
V38 HOIH S | S0Ld0
8a 59 > -
Z AVI3Y 3
> - - +
— "Y Za 887 ¥01dO
——Jeoxu L . -
0z AV13Y ﬁ R va r a5
— ~ S
57 ETtoa 4410 ¥EN0 L N %@ W €0Ldo
r NOILYOINNWINOO Ta =@
61 AVIZY .oﬁ 1o lLdO 348l I
3E] va z01do
— . -
E T T8
8L A3 [4E] I
T 8% W 1 0Ldo
. -
m ><._mmA =] T8
S .A CIENE zo:.%w_nxmwﬁ 80 (ATNO 3NTVA INOOTYNY I1dWVS)
B ENES St T 210 ﬁ.é 312-6-06819 O3
siavian{d P H3d 9LoLdo< P90 1 X4-38v8 001
S C[E] > F—}x«
i =@ LAY V510
e +
. R )
< s oL A3 G)
2><._mmA :mniv . 8
H EAE uv 6 AVIY v 0Ld0o A E L (AINO 3NTVA 3NDOTYNY F1INVS)
=S i o 9 <« 312-6-05819 031
83) v. 8 AV erodo <4 P00 o | ° XL-38vd 004
1OVINOO — 4 v
90QHOLYM T Eh P 60 ¢ (—a s
93 £ AVI3Y + i
LOVINOO |.nmm|v Zl 01do i 8 tGg—> X
90AHOLYM 1 - o7 L C—» XL
[E] uv 9 AVIY i
—t . Shry
e 11 0Ldo i
[£] S AVI3Y -
|mnv _
+ @
)
-
]

601dO )
10

(Ldvd) ev2d WODIN



AutoCAD SHX Text
V


S

MN LML 9LLS \)
‘pIoyEIS ‘AL LieYy AleH
BuIpjing sp.elios1s
p¥7 suofnjos puo v_D©

60€V.dOL

6ia

YHOM GIHSITENANN TWILNIAIINOD 39 Aueduo;
0} 103[gns aq Aew JusWNoOP SIY| 1sanbal
UoeULIOJU BU} JEY} PUE ‘JO) JO JUBSUOD USHUM SSBIdXE
:ON Ss01dX8 8U) UO POUED) S| JUBLUINOP SIUL *39 JO UoneL

E

13 [e10USD) ©'SUOREINRI pUE SMe|

NOILYWHOSNI TVILN3QIINOD ANV A¥VLIINdOYHd 39

105 odka ' Jopun suol

‘PAUD °jeqg

40UR9) Jo Auadoud au s

Sroua 55 NOLYNG'T'S sweN| 0Z0Z/0S/y :ered

LIDN HLIM (3109) €v2d 1LINN TvY3IHJIY3d

NOILO310dd dvdsnd -NVHOVIA NOILOINNOD TVNH31X3

PLL

a

jewlo4 39 o} pajepdn sauIpNQO #€2900a10

‘UOISIASY :anss|

ATNO "0°a (TYNIWON) A8F-¥Z NOISHIA A1ddNS ¥3IMOd *

HLdva T

asvo @

€ 310N
SWNOD

— F5) +W ATANS XNV x4

jolap-loke)

0

A T+ex
[AWCAEN
—ToxL 4410 ¥¥N0
- NOILYOINNINNOD
LLAVI3Y A ﬁ A I1dO 3ugld
g PdY

LOVINOO
O0QHOLYM

._.O<._.ZOO
O0QHOLYM

/k_l
T
hd

+
=N 3
¥ AVI3Y
EIEN
HENS
€ AVIZY
=N SLOVINOD

- " SvadE HOIH
3
Z AVIY
=

L AV13d
J

f_l
T
*

f_l
1
*

J\/_l
v
~t
|
’ 'i'+
—

€3

(L¥Vd) €v.d WODIN

NOILOANNOD
NOWWOD

¢ 01dO
€2 01d0
22 01do
120ld
02 01dO
61 OLdO
8l OLdO
Ll 01dO

NOILOANNOD
NOWWOOD

0]
9l 01dO
Sl 01dO
¥l OLdO
€l 01dOo
2l 01do
11 01dO

0L OLdO

6 01dO

{

{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

'NOILOINNOO LNINVINYId HOd
Q3IANINWOOTYH LON ‘ATINO FOIAYIS HOA SI LHOd ¥3dd0O '€

100¥Xd0} ONIMYHA 33S SNOILIO SWINOD ¥O4 2
(3dAL "g'0°d) TYNINYIL NId -

"S3LION

-&-¢
w| ©| ~| «
al a

é-¢
ol a

&- ¢
of «
ol a

N
[=]

-$-¢-¢-¢-
o =
al o

- -&-¢-&-¢
wl © | | o
ol of of gf a

o—-&-—¢
5| 8l g 3

Vs
Vo

)

&-¢

&

&—&
of «
o| o

-$-&-¢&-&
o o o] &
O] O] O] O

& -
N o
O O

& -&
ol o
O 9

(L¥vd) ev2d WODIN

NOILOINNOD
NOWWOD

i
[
=

STEY

+
©
[e]
=
o
[e]

& +
e

- +
e

o 2
[31]
e
A

]

w| ©
| o
--9-
o+
~
o
=
o
[e]

gl & 5 8 S
*='r *-'?

5

S

1 OLdO
El

(AINO 3INTVA INDOTYNY F1dIAVYS)
312-605819 O3

X
4

X4-38vd 00}

x
g

(AINO 3NTVA INDOTYNY I TdVS)
312605819 03I
X1-3Sv8 001



AutoCAD SHX Text
V


MN LML 9LLS \)
‘pIoyEIS ‘AL LieYy AleH
BuIpjing sp.elios1s
p¥7 suofnjos puo v_D©

S
- meN

] aus

0

LEV.LdOL ..

6ia

YHOM GIHSITENANN TWILNIAIINOD 39 Aueduo;

0} 103[gns aq Aew JusWNoOP SIY| 1sanbal
UoeULIOJU BU} JEY} PUE ‘JO) JO JUBSUOD USHUM SSBIdXE
Ss01dX8 8U) UO POUED) S| JUBLUINOP SIUL *39 JO UoneL

E

13 [e10USD) ©'SUOREINRI pUE SMe|

105 odka ' Jopun suol

‘PAUD

aleq

1UR9) 40 Apadoud By S| UBLINOOP SIY |
NOILYWHOSNI TVILN3QIINOD ANV A¥VLIINdOYHd 39

NOLdNngr's

‘aweN

0c0c/0¢lv

:ajeq

NOILO310dd dvdsnd -NVHOVIA NOILOINNOD TVNH31X3

LIDN HLIM (3109) €v2d 1LINN TvY3IHJIY3d

PLL

jewlo4 39 o} pajepdn sauIpNQO #€2900a10

a

‘UOISIASY

:anss|

HLava T
3svD

ATINO

"0°a (TYNIWON) A8F-¥Z NOISHIA A1ddNS ¥3IMOd *

€ 310N
SWINOD

9l AV13Y A

L1OVINOO
O0QHOLYM

._.O<._.ZOO
O0QHOLYM

‘ﬁ

N

-

L AVI3Y ,A Lﬁ
B

0

| o
Ou
*

K ox
K=o
K x
E =

joJaR_[0ke)

5@ +v. ATddNS XNV g

4410 ¥4nd
NOILYOINNWWNOD
OILdO 3yald

S

8 AV13d

LAVI3Y

SL1OVINOD

(" Sv3ug HOH

9 AVI3Y

S AVI3Y

J

'NOILOINNOD LNINVINETd HO4
Q3IANINNODTY LON ‘ATNO FOIAYIS HO4 SI LHOd ¥3dd0D "€

100¥Xd0L ONIMVYYEA 33S SNOILJO SWINOD {04 ¢

s *¥5ra
vAVIZNS | 3T
"psia
+-8)
Zia
m><.m_mﬁ _ 3
SLOVINOO J “Tha
VIS HOIH -
N><.m_mA _ ar
..ﬂ'PE
A
¥a
Lavizes | ar
N ~¥%a
NolLoanNoo [ Pero
NOWWOD | ¢
Y15
+ €
Po
+ @
Ve
+ €
ioEoA ek
o
+ @
mFoEoA i 00
S
+
v
+ @
L1 OLdO i
g
+ €
)
+ €
)

(1¥vd) ev2d WOOIN

(3dAL 'g'0°d) TYNINYIL NId -
*S3LON
-
EEN NOILOINNOD
- NOWWOD
718

801dO

(AINO INTVA INDOTYNY FTdNVS)
312-6-05819 O3l

Xd4-3Svd 00}

(AINO INTVA INDOTYNY I TdNVS)
312-6-05819 O3l
XL1-3Sv8 001



AutoCAD SHX Text
V


AN LML 9LLS s SRIOM GIHSITENANN TYILNIAIINOD 39 ‘Auedwod o1joa|3 [ejeus @'suoe|nbal pue sme| [0juod Lodxe *S'( Japun SUOKILISa) UleLad . : B
‘pIoyElS ‘oALQ Loy AleH \) - XoN o13000qns aq Aew zm:_:o%_m_ﬁnum:g._ & actn 390 Es_n__e q lleus _:mezhuou suL Mm >_a fissoudxe uw_s“%m se Ajuo _:maahm;_: 2 poin m“ leus NOSNIGOY'N :Pwud| 2102/S0/L0 era
Buipjing spietoa 1S N F m * N m c F uoNewOu! B e} PUE ‘IO JO JUBSUCD UBHLM SSBIAXE BU INOUM SILO O} PASOISIP B [[2US UIBJBL) PAUIEIUOD UOREWLIOJUI SU) JOU J JALIBU EU) UOJPUCD
. :ON sse1dxe 8U) UO PoUED S| 1UBLINOP SIUL ‘39 JO Uonewojul Aejaiidoid sureluod pue (,39,) Aueduwod auoal3 [eseuss jo Auadoid ey S11UBLINOP SIUL hre - .
Py suonnjos puo V_D@ l RS 61 NOILVINHOANI TVILNIAIANOD ANV A¥V.IHdO¥d 39 NOLHNG 'S eweN| 020c/0c/y :°rea
(3108) NOILO3LOYd dvaSNg 9¥.d :9VIA NOILOINNOD “1X3 Jousod 39 01 poiepdn seUIRNO ¥EZ9000I0
BL ‘uoisinay :anss|

ATINO "0 (IYNIWON) A8Y-¥Z NOISHIA A1ddNS ¥IMOd *

AlddNns XNV A +-
00 ¥O OV - -
C
1H0d | + e
snax
/S8YVI3
-4
SNOILdO SWNOD

”Nm
”E

NOS
9ld

> 8ld
100¥Xd0l
ONIMVYQA 338

”tn_

100Xd0}
ONIMVYQA 338

(1¥vd

)

NOILOANNOD LNINVINHId HO4 A3ANTIWNODTY

¢l AV13d

L1 AV13d

N
|D>_h_0.
E——
Wy
VN H 0L AVTIY
W
Ny
Yy

6 AV13d

Sz? 8 AV
Ny
(d

9IN

L1ON ‘AINO IOINYIAS YOS SI 1¥O0d ¥3dd0D L

3712-6-06819 O3l
X4-3Svd 00}

-Xd
37 ¢-6-09819 O3l b,
X1-3svd 001
+Xd
X1
+X1

Cal
OIN ?W S AVIIY
6N
Cal
8N QV ¥ AV13Y
IN
(a
9N NQV € AVITY
GN
(d
N Hv AV
€N
(d
4 o.v L AV13d
IN
vid (g 1OVINOD
o J D0QHOLYM
€ld
Z1d& | LOVINOO
e 90AHOLYM

9v.d WOOIN

x4 +_&
|
XL+_&
8
]
) 9
g
> v
)¢
- 7
‘|_ l
Spry

NS

«©
v
T

~
o
P—r—

+

w| ©
—| —
| w

+

yid
€ld
cld
bid

*

+

L4

i

ol 8
| w
e
T

+

©
g
P

m
?
U
R A

[sel
w

=9 =1
I

l

+

+

+

+

r—r—o—"*
+ o

0| ©
o O

+

O

*—e

e W

—| o

o ©
L 4
[

(L¥vd) 9v2d WODIN

NOILOINNOD
NOWWNOD

91 01dO

Q < 0
O [e] [e]
= = =
o o o
o o o

¢l 01dO

(]
=
o
o

0l O1dO

6 01dO

NOILOINNOD
ZO_>__>_OO

901dO
§01dO
¥ 0L1dO
€01dO
¢01dOo

1 01dO




\OM GIHSIENANN TVILNTINOD 39 “AuBduion 9LI0B(3 [E58USS &'SUOHEINGSH PUE SMe 01100 HOdXa S J8pUN SUOROLISI UIEL3o - .
0} 8lqns 8 Aew Juawinoop sy 4sanbas Sij uodn 35 o] paLINGa 8q ([EYS JUBLINo0p SIL ‘30 Aq Aissaldxe paroidde se Aluo Juaidioas ot Aq pasn o4 [les NOSNIFGOY'N Pud| ZL02/S0/L0 :#rea

XN LML 9LLS s
‘pIoyelS ‘oALQ Loy AleH - XN
Buip|ing spseuos IS uoeULIOJUl BU} JEY} PUE ‘9 JO JUBSUOD UBHLIM SS81dX8 8U) JNOLIM SIBUJO O} PASO[DSIP 84 [[BYS UIBIAU} PAUIEIUOD UONBLLIOJUI U} JOU }l JBU)IeU Jey) UORIPUOD.
. :ON sse1dXe 8U) UO POUED) S| 1UBLINOP SIUL *39 JO Uonewojul Aejauidoid sureluod pue (,39,) Aueduwod aua|3 [eseuas jo Auadoid ey S11UBLINOP SIUL e - .
P¥] SUOBNIOS PHO YN o L aus NOLYNG' ™S =weN| 0Z0Z/0S/y :okeqa

@._O NOILLVWHOSNI TVILNIAIINOD ANV AYY13IdOdd 39
(3.108) NOILO310¥d ¥VESNd 9¥.d :O9VIA NOILOANNOD "1X3 1eutio4 39 of paepdn seuIInO ¥E2900010
- Il ‘uoisinay :anss|
ATNO "0°Q (TYNINON) A8Y-vZ NOISHIA ATddNS HIMOd *
NOILOINNOD ININVINHId HO4 AIANIWNODTY
LON ‘AINO FOIAYIS HO4 SI 1¥Od ¥3dd0D '}
313 ¢ | NOILOINNOD
d [ Nowwoo
S L1147
I ST
N 9L AVITY < @ | [ oroudo
Iy I S5t =R
¢ | 8zAvizy $ .+
N e GIN vl Sl OLdO
) . -
. o [T | 4 Gl AVI3Y v|¢:>_ G
AlddNS XNV >— — T O .+
20 YO0 OV \_A S b4 | oz avia < ¢ 1 0L1dO
> T3 o N o vl ><._mm.A CIN T
* AR { SLOVINOO TN F.+
MVIE HOIH - 04
Non A €L AVIZY A UL E__HM_ W €4 01d0
¢ | oz Aviay S — 6
FRNTCY Y — . <
gld |_/.|A_
snaM L00YXdOL IM i 2L AV13d AL. 8N v
198V13 ONIMYXA 335 7 i ﬂ Sl
5z AV13Y on
o - ) Ll AV A .
Zid N - J o
g
v
0L AVTY A;.
&L ]
<
6 AV13Y A N
L T e w
L00PXdOL - .-
SNOILAO SIWNOD BIN
ONIMYYA 335 8 AVI3Y A!utz L W
- NOWINOD
!M”n oY
S - +
xm Il.% BT L AV13Y .ﬁ!u|iz 919 W 8 01d0O
—6- — vZ AV N
372-6-06819 Ol _ e T > 5
’ or - @+
X4-35v8 001 w =% . 9 AVT3Y A-.er o T W 10140
é?vmm AVI3Y LHN %)
t saviz { QO] =377} somo
iy N
( _H i ?VNN AV ¥ AVI3Y .A! 8N Ho
- .- -
A omH__ vvrm JAEN] € AVTaN Ax. N N
Xy P—> 9 . & ot b OLdO
312-6-05819 O3 g ) vvow AVITY - A;. - T
< ¢ oIS A N )
X1-3SVe 001 i4 T L6 Aviay - %1 "L coldo
Xy P [ o .- L AV13d AL. wn ) ﬂ. -
- - (sl
X1 4 a ..vm: AVI3Y LOVINOD S ®37g mm * 1 o0
L o1 -1 ag 90UHOLYM \ & —— ~a-
Svry ar v L1 AVI3Y LOVINOD ;Wﬂ_ .+
] 90THOLYM \ &7 ) ] W L OLdO
)
(L¥vd) 9v.d INOOIN (L¥vd) 9v.d INOOIN




3N ‘LML 9LLS \) s

“pIOY.IS ‘OALQ LaY AlieH - XaN
Buiping $pJetosT IS

P suolNIos PHD YN g L aus

919¥.d0L .

“MHOM GIHSITENANN TYIINIAIINOD 39 ‘Auedwiog o108[3 [eJ0U8S ©'sUONE|NBal PuE Swe| (040 10dXS 'S'f JOpUN SUOILISA UfeYED
01308[qns 8q Aew a0 SIy 1 Jsenbes sy uodn 39 0} pawIN}el 8q [[2YS JuBWNOP SIU L 39 Aq Aisseidxe paroidde se Auo Juaidioes ay) Aq pesn oq fleus
uoNewOu! B e} PUE ‘IO JO JUBSUCD UBHLM SSBIAXE BU INOUM SILO O} PASOISIP B [[2US UIBJBL) PAUIEIUOD UOREWLIOJUI SU) JOU J JALIBU EU) UOJPUCD

NOSNIGOY'N PHuO| ¢10¢/50/L0 ®ra

$S210¥8 3U) UO PAUEO] S1 JUSWNOOP 1L "I JO UoNewLOu! Azjaudosd Sureluo pue (,39,) AUBdwod L8[ [1UsS Jo ALadoid au) S1UBWINIOP SIYL
NOILYIWHOSNI TYILNIAIINOD ANV A¥V13I-¥dO¥d 39

NOLING 'S eweN| 0c0¢/0€/y -eea

bia
1ION d/O 2 8 d/l ¥Z HLIM

(2108) NOILO3ILOYd ¥vESNE 9¥.d :OVIA NOILOANNOD “LX3 .,

jewlo4 39 0} pajepdn sauIpNQ #€2900a10 m

‘UOISIASY :anss|

ATNO "0 (TYNIWON) A8F-¥Z NOISHIA A1ddNS ¥3IMOd *

ATddns Xnv &AL‘ D—5 —
20 ¥O oV
4 1d f\}
«
NOS
9ld
14¥0d + O
sney L00YXdO}
158vY13 ONIMVHA 338
L00YXdO}
SNOLLAO SWNOD < ¢ (0070l

911
S
€2 AV13d .0v|3._
-

€11

-®
2 AV *ﬁ
-®
-

-©
¢ AV13d .A
-®

LT AV Ab 0L1
;wﬂ\||_
T

R

0C AV13d A S
21
B
61 AV A 91
ro——
PN AEL] AH 71
€1
-
JADNAEL] 2l

(L¥Vd) 9¥2d WODIN

NOILOINNOD LNINVINHId 404 AIANINNODIH
LON ‘ATINO FOIAYIS HO4 SI 1H0d ¥3dd0D 'L

0|
Z|
e

LN

[fe]
Z|

|
Z|

1OVINOD
O0AQHIOLVYM

1OVINOD
O0QHIOLVYM

vid

™
o

cld

b
b
b

Lamk dud et 4

o

213 | NOILO3INNOD

NOWINOD
Sy ; 713
312-6-05849 O3l - EHM_?+
I
X4-3svd 001 — sy

R
8 EN
—5 =90}
04 €1 0LdO
-Xy 9 e
312-6-05819 O3l S
< . NS ZL 01dO
X1-3Svd 001 14
Xy P> ¢
XL *—>¢
L XL 2|
Spry
N
NOILOINNOO !WH_wE 35 ® | NOILO3NNOD
zo_\,__\,_ooA - e | NOWWOD
L1213 719
- -+
¥Z 01dO &M ;% 919 iy W 801d0
NEE )
- o+
£2 01dO A ;wﬁ (43 iy W 101d0o
NCE )
- @ +
= G
-2 @ +
-2 - -
. T 63 69
- @ +
0z 01dO A j 83 EHM’ W ¥ 0LdO
NE 757
E) & +
61 01dO A o3 % W £01do
-») C
+ S3 SO
- +
8L 01dO A ! v3 % W Z0LdO
. [ €3 €9
- o+
11 01dO A j a3 9 i W 1 OLdO
[E] 19
(Ldvd) 9v2d WODIN




MN LML 9LLS \) s

‘ployers ‘eAuq ey AueH - 8N
Buipiing spJelioe 1S

Py suohn|os puo v_D© L aus

L19Y.d0l

“MHOM GIHSITENANN TYIINIAIINOD 39 ‘Auedwiog o108[3 [eJ0U8S ©'sUONE|NBal PuE Swe| (040 10dXS 'S'f JOpUN SUOILISA UfeYED
01308[qns 8q Aew a0 SIy 1 Jsenbes sy uodn 39 0} pawIN}el 8q [[2YS JuBWNOP SIU L 39 Aq Aisseidxe paroidde se Auo Juaidioes ay) Aq pesn oq fleus
uoNewOu! B e} PUE ‘IO JO JUBSUCD UBHLM SSBIAXE BU INOUM SILO O} PASOISIP B [[2US UIBJBL) PAUIEIUOD UOREWLIOJUI SU) JOU J JALIBU EU) UOJPUCD

NOSNIFGOd'N

‘PIUD

¢10¢/S0/.0

:aleq

1ON $S210¥8 3U) UO PAUEO] S1 JUSWNOOP 1L "I JO UoNewLOu! Azjaudosd Sureluo pue (,39,) AUBdwod L8[ [1UsS Jo ALadoid au) S1UBWINIOP SIYL
@._O NOILYIWHOSNI TYILNIAIINOD ANV A¥V13I-¥dO¥d 39

NOLdNgr's

‘oweN

0coc/oely

:aleq

LION (3349 HOIH 34V d/0 8) d/0 ¥2 8 d/l ¥Z HLIM
(2108) NOILO3ILOYd ¥vESNE 9¥.d :OVIA NOILOINNOD "LX3

BhL

jewlo4 39 0} pajepdn sauIpNQ #€2900a10

‘UOISIASY

Gl

:anss|

AlddNs XNV 1 +
0a "0 OV :

1¥0d
snaM
/98YVI13

SNOILdO w_\‘_\‘oolﬁ

¢N AV

€2 AV13d
S1OVINOD P,
M348 HOIH
22 AV13d
LZ AV13Y
\
e
0C AV13d
61 AV13d
S1OVINOD P,
M348 HOIH

8l AVI3d

Ll AV13Y

-

ATINO "0°a (IYNIWON) A8Y-¥Z NOISHIA A1ddNS HIMOd *

¢ ¢d
1d U

A4

NOS
9ld
.

8ld
L00VXd0}

ONIMvHA 335
) ﬂlu 7id

L00VXd0}L
ONIMVYHQ 338

Y _/._|

£

Ty

>z

T

i

“OTT

[

S

-2

o

-

o

-9

P

-9

>

{
{
{
{
ﬁ
{
{
ﬁ

.Lwﬂp

(L¥Vd) 9¥2d WODIN

SN
T 9L AV13Y
SIN
SIN
ST S AV
(d
Vﬁbﬁmm
TN
(d
OV 1™ >eL AVIY
N
Cd

Zl AV13d

L1 AVI3H

w| o] | ©
4§§§
*

L ant dud 4 J

0L AV13d

?

i

?

8 AVI3d

g

6N
8N

~|
Z|
‘e

z%%%% z

O ) ‘p

R e e e e el el i sl
&

1OVINOD

L aull dud J

[

Z1d JOVINOD

4

)

NOILOINNOD LNINVINHI ¥O4 AIANTNNODTY
1ON ‘ATNO IOIAYIS HO4 SI LHOd ¥3dd0D L

O0AQHIOLVM

O0QHIOLVYM

3712-6-06819 O3

vid
X4-3sva 001 — E__HM_
L1 % e
=R
(g
_
8
L
x4 -9 T
312-6-05819 O3 P S &
9IS
XL1-3svd 001 > v T
Xy P—> ¢ (s
XL *—> ¢ _9
L +X] -— 1 Cd
Svry s
>
NOILO3INNOO (o
zo_\,__\,_ooﬁ ..wﬁ_ 3
13 119
.. =] S0y
.. JE] to Y
s ey
s N
" -
73 757
" & -
T -
S3 SO
" & -
€3
- o.
toEoA j! e3 L
13
(Lvd) 9v2d WODIN

NOILO3INNOD
NOWWOD

901do

§01dO

¥ 01dOo

€01dOo

¢0l1do

1 01dO

}
}
}
}
}
}
}
}
}
JRvie:
3
}
}
}
}
}
v
v




pioygs ‘oAl oy L1 - N a0 T R o S o0 S5 o o o Sk 30 e oo e ooy tapemsopes | NOSNIGOM'N PH40| ZV0Z/S0/L0 #¥ea
Bl S - w Fo.vhmc F CON || santi oy o oo st 5 1 soneitont Gerasdens Sooos pUe (30.) LEGhiog et Eisboey o fuacess s o 1usdnoon sty o i
py7 suonnjos puoH V_D@ 1 s w._n_ T NOILVAROANI TVILNAIINOD ONV AXVLIRIdONd 35 NOLING' 'S -eweN| 0¢0c/0€/y :eea
L1ION (MV3¥9 HOIH IV d/O 2L) d/0 02 8 d/I 2 HLIM m
. jewlo 39 0} pajepdn saulNO $£2900AI10
NOILO3LOdHd dvasng 9v.d OVIA NOILOINNOD TVNH3LX3 ., “orsinoy ‘onss|
AINO "0°a (TVNINON) A8F-+Z NOISHIA A1ddNS HIMOd *
NOILOANNOD LNINVINYID ¥O4 AIANININOOTY
LON ‘ATNO 3OIAY3S HO4 SI 1H0d ¥3dd0D L
XY IuYNm 9 NOILO3INNOD
371 2-6-06819 O3l — 0. NOWWOD
I 14
X4-3Sv4 004 — -
=t EHM oo
L Gid
9In h 9
Bl | Fovaviay vid 61 OLdO
N ..
=== bl? I €14
AJddNS XN 5 ¢ + ®—7 SINT _u. 8 I
00 ¥O OV . e ZINS > EHM ¥l 0LdO
Id . Bl | o avizy i T
f’.. -Xy 'I_ul 9 .
SLOVINOO
Nos P > yivaNa HOIH 312609819031 > s o Eﬁ! W €1 01d0
8N
od | + wﬂ e | FoLaviay X1-3Sv8 00} Pl 4 iy
SneM L00bXd0} bN|_>_m9. +X¥ V|_u. € E__HM! W Zl 01dO
158vV13 ONIMVYHA 338 _?+ XL *—>
-® YN [ .
o7 l_.\ _ HV 6 AV13d +XL - _VI 3 EHM V 1L OLdO
> - J (4
\om AV13d e [ b%? Sy ]
~
BNELL EHM, }ovouo
ST
T 1L00YXd0} ?
61 AVI3Y g_u 2 r SNOILdO m_\,__\,_ooﬁ ONIMVA 338 ? 601dO
S SN r
SLOVINOO AT |n
oIH ONG ( BAVI NOILO3NNOD | ® mFo 9 NOILOINNOD
MvIYg H .9 813
8 NOWWOD & 9 NOWWOO
8L AVI3Y = 9IN T IE]
o SIN _9 + b !
M 4’- L AV13d ¥Z 01dO o3 919 8 01dO
> > ..
L AVIaY Aﬁi o BN T + [543 ol
CIN 9 AVI3N €z oEoA [ 73 EHM W 1 01d0
L I N 9 W
o 4_9 G e
_ +-@ (e 0.
orT oINS W S AV -
9l AV13Y S —T 2z 01do A j 4z cio ! 90Ldo
.éﬂ.\.' 8N _?V ¥ AV S i o
E) &+
Aﬁ TS — S wowo{ . P05 =] EHW } souo
L AVI3Y ST N _QV. £ AVI3Y + [ 63
- V|P A - -
SLOVINOO o7 SN o omoEoA wﬁ EHM uw b OLO
MVIHE HOIH O |s,_n_ W Z AV dVE] T
Cd
mavmsd |7 e Secai=q EU, -} coue
@ 6l OLd
> |w__u__n_9 V L AVI3Y > g
+-@ | + .
vl 1OVINOD b
wrns [ TS0 ) woun{ T2 H=T] EM;
L o e 1 R
£l Zid _ 1OVINOD - ?
OOQHOLYM /1 O1dO [ 3 1 01dO
Ty o5 .
(1¥vd) 9¥2d WODIN (L¥vd) 9v.d WODIN




N LML 9LLS

S

MHOM Q3HSIIENNN TVILNIAIINOD 39 ‘Auedwo:

"ploye}S ‘aALQ 11sY AlleH - xeN 01 100lqns 8 Aew uaLINoOp 1L Tsanbas s NOSNIGOY'N PWud| Z102/S0/L0 :®¥ea
Bulp|ing spseuos 1S m Foqhmc F o :gﬁssﬁ,we_msu:mmoszwmzou% im sseidxe 1o souy
Py suolnjos pU9 MN ® L aus .@m_ SO SO PROIMOUIP AL 39 Jo ey NOLVIHOAN| TYLINSEIANGD GNY AurvLahidonid 35 NOLINg 'S :aweN| 0C0C/0E/y ekea
1ION d/O ¢ ® d/I 2€ HLIM m
. . jewlo 0} pajepdn saujn
(3.108) NOILDO3ILOYd ¥VESNd 9%/d :OVIA NOILDANNOD “1X3 ., 439 01 bR RO vecsooadio onss]

ATNO "O°a (IYNINON) A8%-7Z NOISHIA A1ddNS ¥IMOd =

AlddNns XNV N * Zd
00 ¥O0 oV B

NOILOINNOD LNINVINYId HO4 A3ANINWNODIY
LON ‘ATINO JOIAYTS HO4 SI 180d ¥3dd0D '}

NOILO3INNOD |.w
NOWWOO A o sid

Z1a

> +
-Mﬂm;imm Nmok_o%. ﬁﬁ
- . Peia
- (-Gl AVIZY Re
-Hvizjmm . ¥Ta
-uwm;jmm 6c01do A wﬁ
> . T 6a
. -
) ot woo { T3 F=2]
L . [ 20
b AVIRY ®
9 wowo {330 =X]
- sa
vo;imm * 4
Hv 6 AVI3Y + | €d
wa
-Mw 8AVIZY NOILOANNOD | ®g3
3 NOWWOD g
L R
 } avm wowo{ 397 =]
> NCE
-v 9 AV £20LdO A ﬁﬁ
L NGE
S AVIRY *
% wowo{ 377 [TEX]
iuw ¥ AV w [H13
-v € AVIZY N
-v Z AVIRY RE
-v LAVIY eoEoA. VM“E
- N
>\ LOVINOD -
-v SOAHOLYM 81 01dO A wﬁ
€3
> 1OVINOO o
-/ DOQHOLYM 1 0LdO A WME
=

Td N .
NOS
9td
140d | 4 @z
REN L00VXdOL
/58YVI3 ONIMVYA 338
L00VXdI0} B )
SNOLLO SWNOD < Wil o NI
9N Y
Xy I SIN Y
312-6-05819 03I =3 T
h .
X4-3svd 001 - e
XL +=%& ZIN
P
Ol
. S
8 8N
7 I
b 9 N
312605819 03I s o
) v S VN
X1-3Svd 00} | NI
+Xd V|_W € N
XL A|_u. z —
-—
+X1 L 8IN
ShrY NS
9IN |
SN
Pen VNG
YZAVIEY § O N
o ZIN
A TN
ECAVIRE § Dy OLN
e BN |
zz AV13y A! [43 SN
T TN
1z AVI3Y A! 011 N
e S
0z AV13Y AH! 81 N
) — N
61 AVIZY AH! 91 N
G W
8L AVIZY .AH! [ _ rd .
o= €ld
L1 AV13Y .A al _MM
O Thd
(L¥Vd) 92d WODIN

(L¥vd) 9¥2d WODIN

nay
FEME

@+

+

vid
BEN

@+
N
@+

64
EN
N
N

}
B
}
}
}
}
}
}
}
iy
}
}
}
}
}
B
}
}

719

SI9

€19

1o

69

97

5

€9

Bi

+
+
+

+
+

+

NOILO3INNOD
NOWWOD

91 01dO

Sl 01dO

¥l 01dO

€1 0Ldo

¢l 0ldo

L1 0LdO

0L 01dO

6 0LdO

NOILO3INNOD
NOWWOD

801dO

L01d0

901d0

§0LdO

¥ 01dO

€0.1d0

201do

1 OLdO




pioyers ‘o ey RS - m“m PP T A NAhr ok N N os s A IR ol b oot NOSNIGOY'N PO | Z1L02/S0/L0 :®ed
Bulp|ing spseuos 1S ° Noqhm c F o :Emée% aU} Jeu) pue ‘39 JO JUBSUOD UBH LM Ssaidxe E:Es»swau_o% pasoosip aq [eys :»,Ewaéum:_séozo__mzés m»;:m:u.msa: Jey) uoPUOD
PI1 SUORNIOS PUD XN ¢ L s g | vmaom pibvainos o misnaowass | NOLHNGT'S owen| 020Z/0gly iea
LION (Mv3¥G HOIH 34V d/0 8) d/O 2 8 d/I Z€ HLIM q
. jewio 0] pajel dn sauljin
(3108) NOILO3LOYd ¥vESNd 9¥./d :OVIA NOILOINNOD TYNYILXT ., 3 390} PeIEPdR SSUline veco0aio onssi

AINO "0°a (TYNIWON) A8-Z NOISHIA A1ddNS ¥IMOd *

ATddnS XNV x\»% O3 =
2040 OV .
Ta N .
NOS
9rd
1M0d |+
snay 8id L00¥Xd0L
/58h¥13 ONIMv¥A 335
“®7a
X+
312-6-05819 O3l —%
|
X4-3sve 004 w =%
8
’
x4 )9
312-6-05819 O3l g
s
X1-3Sv8 001 v
Xy P €
XL ¢
+XL —) |
Svry
(2 avian e B
M)
DN
TS
v d [0 B
M)
DN
SLOVINOD TS
VS HOIH b
2z Av13y K I
o)
o
Y
exmd [ I
o)
L DN
B
(ozavmud 1 [
o)
o
A
o
61 AVIZY 3T
SLOVINOD J “Tha
VS HOIH o
Ell
81 Aviay A S
.-ﬂ.\.l
»
Gl
1L Av1aY % =3[
L .-ﬂ.\.l

(L¥vd) 972d NODIN

NOILOINNOD LNINVAYId O A3ANINNODIH
LON ‘ATNO 30IAY3S ¥O4 SI L1H0d ¥3dd0D L

Nl g SNOILAO SAWOO NOLLOINNGD
NOWWOD
.
2€ 01do A
S )
—TRS O AT s
EBD
ST +
S 5L AVI3Y o oEoA
e .
NS Uribjmm muo.EoA
TN
.
OLIN vmr AV
82 01dO
v 2L A3 4
1z 01do A
Ca
m_ Uw 1L AVIEY ;
(-
- 92 01dO
m_ Uf: AVIZY A
g +
VUW 6 AVIY 6z 01dO A
(-
N NOLLOZNNOD A
NOWWOD
N c.uv 8 AVI3Y X
ING 2 01do A
SING
e ® - LAVI3Y .
EINT €201d0
¢IN Uw 9 AVIIY +
HNT 2z 01do A
0 :,_ S AVIIY .
1Z01do
¥ AV13Y
.
u_h Uw € Av1aY 0z 01d0 A
.
_|/||Muw CAVI3Y 61 OLdO A
.
S v L AVI3Y
N 8L 01dO
1OVINOD
L vid vooozob\\s +
tld 1L 01d0
[ Za$ | LovinoD
SOAHDLYM

_‘_‘n_

.

&,

&,

.

’
¥

’
¥

ARRARARRMRARRRRERR NV RE R RETR R TR AN

s
*—r—

bt o) ] ]
o| o] 0] 0] O
—p—p—

=

€10

o
o
r—e

Lo

o | | o x| o o 2
6| 0 O] O] o] O] O] O
oYYy

| o
ol o
e

(18Vd) 9%2d WOOIN

+

+

+

+

+

+

+

+

NOILO3INNOD
NOWWOD

9l 01dO

Sl 01dO

vl 01dO

€1 01dO

2l oLdo

L OLdO

0l 0LdO

6 0L1dO

NOILO3INNOD
NOWWOD

80LdO

L0Ldo

90L1do

§0LldO

¥ 01dO

€01d0

¢01do

1 OLdO




MN LML 9LLS
‘pIOYEIS ‘AL LIdY AlleH
Buipjing spietoa 1S

PYT SUOHNIOS PUO XN o)

S
- meN

] aus

L29v.d0L .

(T4

SIHOM QIHSITENANN TVILNIAIINOD 39 ‘AUBdwog oLIos|3 [e1aUSS @'SUONEINBa pUE SMe| [01U00 LodXS “S'N JapUN SUOROLIS! UIELs
01 199fans 8q Aew JuaWNIOp SilL 1sanbas Sif uodn 3o o] PaLINIa) 8 [I2YS 1UBLINo0P SIL “3O Aq Alssaidxe paroidde se Aluo Waidioas au) Aq pasn &q lleus
UONBLLIOJUI BU} JBY} PUE “FO JO JUBSUOD USHLIM SSBIGX8 BU} INOUIM SIBUIO O} PASOIOSIP 84 [[EYS UISIBU} PUIEIUCD UOREULOJUI SU} JOU }l JBU}ISU 1y} UOPUOD.

50108 8} UO PBUED] S11UBLINOOP SIUL 39 JO UOREULOJUI AIBjeudosd SURIUCO U

NOSNIGOY'N PO | 2102/S0/.0 :@ea

) Aueduiog au108[3 [e10Ua9 Jo Aadoid aul S1 1UBLIND0P SIUL
NOILYIWHOSNI TYILNIAIINOD ANV A¥V13I-HdO¥d 39

NOLdNg'r'S :eweN| 020Z/0¢/y -@ea

1ION d/O ¥Z % d/1 0¥ HLIM
(2108) NOILO3ILOYd ¥vESNE 9¥.d :OVIA NOILOANNOD “LX3 .,

jewlo4 39 o} pajepdn sauIpNQO #€2900a10 m

RUJEEN] :anss|

372-6-05819 O3l
X4-3Svd 001

37¢-6-05819 03I
X1-3svd 00}

8
L
Xy B 9
S
14
Xy P ¢
XL *—)>- ¢
XL ) |

ATNO "0°A (IYNIWON) A8t-¥Z NOISHIA A1ddNS ¥3IMOd

EXS)

S
SN |
——TR® 9 AV
9Ny
SIN Y
— T S AVIRY
AlddNSXnY x4 [ * P25 T
00 ¥O0 OV \HA, e
g NV ZIN vq;imm
* W
NOS g
NoS omn vuvm;ﬂmx
1¥0d | + @pe— 2
snax L00¥Xd0L |§m-v g Aviad
Js8tvIa ONIMYHA 335 N
- Mn rv:é.mx
2 .-HVS AV
S
— TN iu. 6 AVI3Y
L00vXdO} — "
SNOILJO SWNOD < g\ ivald 338 W
SINY
—N® ¢ BAVIRY
9INT
GINY
— @ - LAVIZY

7 FIN
VZAVIIY < ® %
@)

911

bzl
e
R

2z AV13Y A Al

Do
£2 AV13Y

B

B,
1z AVI3Y A orT

-

3]
0Z AV13d .A‘ 81

2
6L AVI13Y .AH.O 91

Eil

il

6

€N
ZIN ..v. 9 AVIZY
TN
OIN .-Hv 5 AVI3Y
N—

-W ¥ AVI3Y
v € AV13Y

|
ZJ\Z
>

W1 L ozaviay
|mzm-v

N iv. AREN]
TN

l

E)
m;<._mxA v [l 1 Pid v 1OVINOD
o— O0QHO1VM
L €1 €ld
a1

L1 AVI3Y A
-

(A

o
Q|

OO00HOLYM

W LOVINOD

1y

(L¥Vd) 9v2d WODIN

NOILOINNOO LNINVINYId HO4 GIANIWNOOTY
LON "ATNO 3OIAY3S HO4 SI 1¥0d ¥3dd0D '}

NOILOINNOO J ®gi

NOWWOD g
L L4

p
0 OLdo ...w:._
L LS

<
. LEH

P
. DPHH

P
L€ 0LdO ...o:._
. L 6H

p
9€ 0LdO &ﬁ 5 8H
. T ZH

P
s€0Ldo< . [ OH
P

P
pE0LdO < - | vH
L eH

<
geoldo< . [ eH
[ WH
NOILO3INNOD J ®gig

NOWWOD \ &
L LZia

P
Z€ 01dO ...‘mE
)

p
1€ 01dO ...‘in_
. [£ia

4
0€ 0LdO .+NE
L Tra

p
62 0LdO .AoE
. L 60

P
8201d0 < - | 8d
.1 20

P
RoEoA.A od
. [ sa

p
. [ €d

P
§Z01dO A..e ed
1a
NOILOINNOD f Pgig

NOWWOD Y &)
NOE

p
¥201d0 < - | 913
NCE

P
gzoldo< . (V3
N CE

P
2201d0 < - | cia
=]

P
12010 - | 013
63

(1dvd) 9v2d WODIN

NOILOINNOD
NOWWOD

91 0LdO

o] 2f o o
b o [
PP
HRIRIR

o

2
—y
o

6 01dO

NOILOINNOD
NOWWOO

pad ] ) s
o] 0] 0o ©
—
AR

| o

O] O
*—'e
o+




. BUTS) Aued s 6 dxo g . . .
ployEls ‘onu ey, - peN o1 1061ans 20 Ao ToaLTap SH1L SR8 S B 39,1 PoUIE) 50 e et Sl 35 4 fsserc perosid 6 A1u0 NOSNIGOY'N PO ¢102/S0/L0 :=ea
Buipjing spieuoais NNO*N m c F oN woneuio o 124 puo ‘39 10 ussU0D o posonsp EA:Em uesou pouzuon
- R $501dX0 8U) UO PaUEO| S| JUBLUINOP 39 Jo uoRewLOJu joid suigjuco pue (,39,) Auedwo o UBWNOOP SIYL o . .
le_ Suo| 3_ow U_Lo V_D@ —\ wcw @._O NOILVIWYHO: ILNIAIINOD ANV AYVLIIHdO¥d 39 ZOn_lmDm ﬂ m .®—\C®Z ONON\O@\.V .®«NO
(3.108) NOILDO310¥d ¥vESNd 9¥.d :OVIA NOILOANNOD "1X3 eutiod 39 0} pejepdn seUIANO ¥£2900019
oL :uoisiney :anss|
ATNO "0° (TYNIWON) A8%-vZ NOISHIA A1ddNS ¥IMOd *
ERbE NOILOANNOD LNINVINEId ¥O4 AIANINNODIY W3LSAS OL SNOILOINNOD AV13Y HOH 00972d0L ONIMYHA 33S
——T AT LON 'ATNO FDIAY3S ¥O4 SI 1¥0d ¥3dd0D 'L _
Ty xs F—%
i 312606819 03I - o+
T [ ECAVIRY | 83 4 _pozoido
- X4-3Sv8 001 — JENE
ey xL+% - "9 .
[ v 2z AV13Y 61 0LdO
e | =
[ |omﬂm|v e AVIZY 1 S W 8l 0LdO
81 iv 0z AV13Y W 7
e 11 01dO
91 ivm_ AV13Y X o9
— 312-6-05819 O3l P Pl ois 53¢ | NowoaNNoD
i ivm_ AVI3Y X1-38v8 00k o iy Nonneo
——e X v|v. £ mablep
4l ivt JNQEN XL > ¢ g T
- g - |
Addns X [+ Pz g L XL palll @ +
00 ¥0 OV B 8IN vid) Sl 0Ldo
g Vg —— TR ® 9L AT T
x L .,
NOS ST cid ¥l 01dO
o En vm;ﬁmm nay
1d0d | + &gr— v NOILOINNOO e
Snax 100¥Xd0L SIN NOWNOD 1 relotdo
>
1587VI3 ONIMYYA 338 ZIN niv vl AVIZY e
“97g LN Z€ 01do 8d v zL 01do
Ol “vvm;imm JENEE
BTN @+
> 1€ 0LdO o 11 0Lldo
8N AW AEN] AM - v
- |m-v CE
SNOILJO SWNOD L00rxd0} N PrCel
ONIMYYA 338 El v L AVI3Y 0€ OLdO 01 OLdO
WS ="
wS o
—® 0k AVI3Y 62 oEoA el W 60L1d0
> [N
ZN v 6 AVI3Y .-
L NOILOINNOO
— e 82 0LdO A Bol v NOWWNOD
TN G
@ +
P NIV iv 8AVII 7 oEoA EHM’ v 80L1dO
AR O SN 550
b Ce @+
ED) GIN 5] W
. 9z 01dO | 101d0
P —n v L AV13Y Aﬁ EHM? '
LEAVIEE < D N €19 L,
© . Zi9
e ZIN v 9 AVIZY % oEOAM EHM_ v 90140
om><._m_mA5 I NS el
L 0IN i”v S AVIRY NOILOINNOD 0197 §01d0
Yo N NOWWNOD )
62 AVIFY [ 4 69
> BN v ¥ AVI3Y CoNE
92 AVIZY Aj |;_m| ¥Z 01dO | ¥ 0LdO
o5 — . iGN
P 9N v € AVIZY @+
12 AV13d A M NS €2 0LdO A EMM_ v €0Lldo
T VN ”v z AVI3Y 1
92 AV Aa_ i EN 1 2z 0Ldo A EMM_ v Z0Ldo
&_u Bl 2N v L AVI3Y €9
SZ AVI3Y .A [ ol NG @+
D 71a® \ LOVINOD 12 01dO [N | 0ldO
——g @S ©0aHOLYM A
@\ 1OVINOO
[ 230 4350w

(18Vd) 9¥2d INODIN

Lid

(L¥vd) 92d WOOIN




AN LML

S

“MHOM A3HSIT8NENN TYIINIAIINOD 39 ‘Auedwo) oujos|3 [eIeUaS) @'suoienbal pue SmMej [03U00 Hodxa “S M JSPUN SUORIUISSI UIeL3D

‘pIoYEIS ‘SALQ LIS _wwm \) - XaN o1 108lqns aq Aew JuawWwNo0p SiU L Jsenbas sy uodn O 0} paWINa) 8 [12YS JuaLNDOp SIUL I Aq Aisseidxe panoidde se Ajuo Juaidias ay) Aq pasn oq leys NOSNIFGOY'N Pud| Z2102/S0/L0 :°rea
BUPING SpLEU0911S .v —\ G.VN m c F ON | i b oo uaamann s 50 1> uoeusons Cerone s Sueroon e o) (usclion oo ratis o Aol i odioop s
P¥7 suonnios puo V_D@ b s 61q ) L ” O OMVIRMOANI TV1LNZGINGS NV ANV 1idOnd 35 NOLING 'S eweN| 0c0¢/0€/y -eea
(3108) NOILDO310¥d ¥vESNd 9¥.d :OVIA NOILOANNOD "1X3 Jeuuo4 39 01 paepdn SSUIINO ¥EZ900I0
- BML ‘uoIsIney :anss|
AINO 0°@ (TYNIWNON) A8F-#Z NOISHIA A1ddNS ¥IMOd *
NOILO3NNOD LNINVINYId ¥O4 AIANINNODTY
LON ‘ATNO 3OIAY3S ¥O4 SI L¥0d ¥3ddoD L
7™ | NOILO3INNOD
NOWWOO
! =
ST
9L AVIRY < 9id 9l 0LdO
o5 Sl
. G EHM_ W GL 0LdO
SLAVIIY < O 3
AlddNs XNV 4 J * 25 — e -2 AV s
oadoov A . o g Jidd EHM_ W 1 OLdO
v 1d Pl AV .A DZTN T3
¥ o
C Mww T €L AVIIY A..j €l 01d0
&
140d e —— (g <
snaM 8ld LOOYXdO L oY ?Vom AV 2l AV13d AL. 8N ¢l 01do
/58vVI3 ONIMYYA 338 QA_..V@N o ...u TN
o LAV N
713 N A..wms_| W 11 01do
&
w ..me AV 0L AV13Y A... YN
'y &L W 0L 01do
— O v.R AV13Y A...
> 6 AV13Y [0
SNOILAO SWN0D{ o 0OPdOL ) R T oL
_ 2 vmm AVIIY »
v 8 AV u|wrz
Xz avign TON eI} NOILO3INNOD
— - 3N NOWWOO
Xy 4 © 719
37 2-6-06819 O3 - % J AV A SIN s
! ooN 8 01dO
" vZ AV13Y LVIN W
X4-3Sv8 004 L H% |n_t._ eI 55
o m><._mmA (oN 719 W L01d0
é?vmm AV LUN )
- m><._umA I
- ey > co 901dO
) N: NN AV b AVI3Y .A D—=N Lo
-2 .u
Xd 011 VPN AV e aviay 4 TN e
37 2-6-06819 O3 J [¢] ...u|mz .
MS
X1-3Svd 00} > v 0Z AV13Y =y EHM_Q W ¥ O1d0
INAECR )
Xy P € N .-
XL —> g 61 AVIIY L AVIZY A D E__Hmh W €01d0
L oL 1 v “ N 9
8L AVIIY LOVINOD
Sy 90AHOLVYM V|Mﬂ ] F? W Z01d0
(d
v 1L AV13Y LOVINOD ..wﬂ_ .-
SOTHOLYM Y\ o ! W L OLdO
(1¥vd) 9¥2d NODIN (1¥vd) 9¥2d NODIN




(LY¥vd) L¥8d NODIN

(LYvd) L¥8d WODIN

MN LML 9LLS s “SHOM GIHSIENANN TVILNIAIINOD 39 *AUBdWon OUIos[3 [ISUSD G/SUONEINBS) PUE SMe| [0:1U0D 1dXa *S'M JSPUN SUOROLISS! UIELS PO p—
‘pioyels ‘eAlQ Loy AueH N 8N 0} 108lqns 8q Aew jusLINOOp sIyL 1senbal s}t uodn 39 0} pauINjal 8q [|eYs JUBWNOP SIyL 39 Aq Ajssaidxe paroidde se Ajuo Juaidioas ayy SN 8q [leys : :
Bulp|ing spseuos 1S Qc F*& m ° F o %;E:eu, 8y} Jey} pUE ‘J9 JO JUSSUOD UBHLIM SSBIdXE ms_és\”sw.mus% pesojosip 8q :EJ:%J:um:_szaozo__mzés m»;:m:u JBUYIBU J2U} UOYIPUOD
P37 suonnjog pUY V_D@ —‘ s m.._m_ UG 240 PRUECISUINOCP SL 019 OO Mol SuEeco e .30 zo,E_\wzoWz__mj,\:zww_wz%ooz«nw&w_zaowﬂ mf_w uoung S :swen 61/2L/ET =ra
S1NdLAO & NV SLNdNI b Ajuo arepdn auino - $£2900a10 | PAAOIddy 3
1ION HLIM 3108 3SO103H0LNY - OVIA NNOD "LX3 | ) _ _
Bl ‘UOISINDY snjeys :anss|
NOILOTNNOO ININVNYId ¥O4 AIANIWWOOTN
LON ‘ATNO FOIAYIS ¥04 SI 1¥0d ¥3dd0D '€
@ (3dAL 90d) IYNINYILNId T
"LOOYXdOL ONIMVHA FIS SNOILIO SWNOD HOH 'L ATNO "0°d (TYNINON) A8Y-vZ NOISHIA A1ddNS ¥IMOd *
o ¢ NOILO3INNOD
Xy 312-6-05819 031 WFH_
7 w X4-3Svd 004 ' V NOWWOD
= XL
HLYv3 o Q
3svo ._||o @ a13i4 0a Asy d W 9l 01dO
..7 T X 312-6:06819 031 v Gl OL1dO
SIIN X1-3svE 004 e -
o1 Avia M_f Srm— . RS XYy g %Jr Zd .
— XL D N_ <
H 9T - 0a¥o9 - Td e %_? . v 1 0LdO
SN [
Gl AVI3N é -+
5 NOS 0ld 1 €l 01do
m:>_ Z€ AV13d 9ld A
E)
bl AVIZY A ¢V|\|_N:>_ 1¥0d Snay + e |
b :_>_ I e | 310N T zl 01do
€L AVI3N .Ah Ol BT _? L€ AV13Y P — -
. eI Lid -
. 0€ AV13d .
H (15} o
LLAVI3Y A o1 v. Gl
O H_ s “_9 62 AV13d v o 0l OLdO
.0 ed
0L AV13Y .A @ W
< | 82 AV13M .-+
‘JU —t BT ml) e
C Col
BAVIa A R e v. 1z AV13d N
oG NOILOINNOD T slo NOILOINNOD
O33N I _?W 9z AV13Y NOWIOD > - NOWWOD
8 AV13Y .o TIN |v_no. (WA AT
r € | + O— L— @ +
PN 2% _9v. 62 AvITY 2 0LdO i 913 @ _”m_ 919 | 80Ldo
Mrbu TN e e o &
LAVIEY § O .
yIN 811 + O —
o |n_ ¥Z AV13d €2 01dO | i3 o 1/ 01dO
I €N I - o G -
e A .ﬂj TR ﬂ. I €13 €O
+ @— L—G@ +
TN RIS 22 0LdO P23 @ E 729 | 901do
< |n €2 AV13Y - O— — -
SAVIY [ OLN vl TE] 119
. 6N €T + O— LG +
N .A YN qﬂ W.NN AN 12 01dO .h 013 019 _o. ) 5 01dO
OIN e e i 63 69 |
@ O. + O—— L—(G +
€ AVITY .A 6_“ 9N 0L1 12 AV13Y 0Z 01dO 83 89 1 ¥ 01dO
H— > -
+ SN o & = 9
AV 81 v. 0Z AV13Y + L—@ +
¢ A o H_ 7 61 OLdO o3 9 € 01do
_ " —@ -
6 (s £ GO
bAVIEN < [ 91 1 pelAvIRd . &. @ +
m ST 8l 0LdO i 3 @ m_ vo W Z0L1do
1OVINOD & T 0 el Aviay ® T
9OAHOLVYM & - & =] €9 “_
€ld €1 + — L—G@ +
LOV.INOO, & Zid 2T & Ly aviay L1 0LdO RE! @O 1 } 0LdO
9OQHILYM \ ¢ - e > ¢



AutoCAD SHX Text
V


MN LML 9LLS
‘pIOYEIS ‘AL LIS AllEH
Buipjing spietoaT 1S

PYT SUOHNIOS PUO XN o)

901¥8d01L

SIHOM GIHSITENANN TVLLNIAIINOD IO *AUBduiog oLds[3 [12USH @'SUONEINBa) PUB SMe| [011U0D 1odXa “S'N JApUN SUOIOLIS! UIELSd
01 198fans 8 Aew JuawNoop siu 1 1sanbas Sif uodn 3o o] paLINIa B4 [I2YS 1UBLINo0P SIL “3O Aq Alssaidxe paroidde se Aluo Waidioas au) Aq pasn &4 lleus
UONBLLLIOJUI BU} JBU} PUE “FD JO JUSSUOO USHLIM SSBIGX8 BU} INOUJM SIBUIO O} PASOIOSIP 8 [[EYS UISIBU} PSUIEIUCD LOREUWLO}UI SU} JOU }l JBUHSU Jeu} UOTPUOD.
1ON $S210x8 3U) UO PaUEO] S1 JUSWNOOP 1L “I9 JO UoNewou! Aejaudosd Sureluo pue (,39),) AUBdwod o8[S [1UsS Jo ALadoid au) S1UBWINIOP 1YL
@‘_O NOILYIWHOSNI TYILNIAIINOD ANV AYVL3I-HdO¥d 39

‘PIUD

aleq

uoyung S swen

61/2L/ET =ra

S1NdLNO ¢€ ANV SLNdNI ¥Z
LION HLIM 3108 3SOTOFHOLNY - OVIA NNOD "LX3

Ajuo sjepdn aulinO - ¥£2900a10

‘uoisiney

panoiddy

snjels

:anss|

35010 $5300NS

_ € AV

diy

_:;(.mm

LNOMO071 280 ¥Y

_ 0€ AVI3Y

LNOMOOT 180 ¥V

62 AV13Y

a3sn LON

82 AV13Y

SIA

_ 12 AV13Y

a3sn LoN

_ 92 AV13Y

a3sn LON

_ ST AV13d

a3sn LON

_ ¥Z AVI3Y

a3sn LoN

_ €2 AVI3Y

a3sn LON

_ 22 AV

a3sn LoN

12 AVI3Y

a3sn LON

02 AV13d

OdidLzao

_ 6L AVI3Y

9didLzad

_ 8L AV

V didL 280

_ L1 AVI3Y

[

;

dI¥LZ V4 280

_ 9L AV

di¥LZ V4 18D

_ SLAVIZY

di¥1 280 TIND

_ LAV

38010280 1IND

_ €L AV

dI¥LZ V428D

_ zL AVI3Y

OdlidL 180

_ LAYI3Y

gdi¥L 180

_ 0L AVIZY

Vv didl 180

_ 6 AV13Y

di¥L 180 TIND

_ 8 AV13Y

35070 180 1IND

_ L AV13d

_ _ dIHL L IVA 18D _ 9 AVIRY
_ _ a3sn LON _ SAVIIY
_ _ WYYV TVH3IN3D _ ¥ AV
_ _ di¥L ANV _ €AV
_ _ LHVLS ANV _ 2 V13
_ _ a3sn LON _ L AVI3Y
ONILL3S ¥3IWOLSNO ONILL3S 1INV43a 1OVINOO
O00HOLYM

LOVINOD

90GHOLYM

{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
(
{
{
{

NOILO3NNOD

83 NOWWOD

=]
+
9131
EC=]
1=

2 0LdO OdidL 1x3 280

:

€2 0LdO

+
gdi¥L 1X3 280

:

o o e e e e e e e e e T e e e e
°
&

€13}
+
E 22 01d0 _ v didL 1X3 280
[TE)]
+
(=] 12 01d0 _
63 |
+
83 02 01dO _ € diuL 1X3 180
.-
3
+
[ 61 01dO _ V¥ ditL 1X3 180

a3sn LON

AHLIY3H 280

OdI¥L 1X3 180 _ _

NOILOINNOD
NOWWOD

@3sn LON

AHLIV3H 180

NYW 3S010 280

NYW 350710 180

21 01d0o _ SLNEON

11 0Ld0 _ €25 OXNV 180

0L 01dO _ 825 8XNV 180

60LdO _ 825 VXNV 180

(Lavd)
L¥8d WOOIN NOLLOINNOD

801d0 _ 825 OXNV 280 _ _
101d0 _ 825 8XNV 280 _ _
901d0 _ 825 ¥XNV 280 _ _
$01d0 _ $a31 1353 _ _
¥01d0 _ a3sn LON _ _
£01d0 _ a3sn LON _ _
zoldo _ uva _ _
1 01do _ a3sn LON _ _

ONILLIS 1INv43a ONILLIS ¥3IWOLSND




MN LML 9LLS s

SIHOM GIHSITENANN TVILNIAIINOD 39 ‘AUBduo oLIos[3 [e1aUSS @'SUONEINBa PUE SMe| [01U0D LodXS 'S’ JapUN SUOROLIS! UIELSD

‘ployelS ‘OAlQ LIdy AeH N XeN 0} 103[gns 8q Aew JUBWINOOP Sy L 15anbai S} Uodn 39 0} PaUIN}aI 3 [|BYS JUBWNOP SIYL "39 Aq Assaidxa paroidde se Ajuo Jusidioas au) Aq pasn aq jeys ‘PIUO -ejea
Buip|ing spieuoa 1g N c F * w m ° F . UOeULIOJUI 8L} Jey} PUE ‘IO JO JUBSUOD UBHLIM SSBIdX® U} INOUJIM SIBUIO O} PBSO[OSIP 8q [[EYS UIBJBL} PAUIEIUOD UOJEULIOJU! 8} JOU }f JOUJIAU ey} UORIPUCD
P17 SUOKNIOS PUD YN o r us %m_ S581dX8 8U) UO PAUEO] $11UBLINOP SIUL *39 JO Uonewojul Aejapidosd SuIEIU0D pue (,39,) pﬁﬂdﬁzﬂﬂ.ﬂ ﬁmy._wm_wozww%_ﬁnw wmm_m“mnwuw_w uoung S :ewen 6L/2L/EC =ea
3
SAV1IY MVIHE HOIH 8 8 SAV13Y QYVANVLS 91 ‘SLNANI #2 iuo stepdn sunno - vezeoodio| poAosdd
LION HLIM 3108 3SOTOIMOLNY  OVIANNOD 'IX3 | . odel P v = -

NOILO3INNOO LNINVINEId HO4 A3ANINNODIYH
LON ‘ATINO JOIAHIS HOH SI L1HOd ¥3dd0D ‘€

~@ (3dAL 80d) WYNINYTL NId T

'100¥Xd0} ONIMVEd 33S SNOILJO SWNOD §04 'L

HLIYVI & =+
3svo |_||A

o

&

OLAVIRY § O 7T

TN
Yo
é_ ST

SLAVIRY § g
é SIN
n.

vl AV13Y A & CHN

TTN
n.

€L AV13Y A Ol
..

n.

ZL AV13Y A 8N
» IN
<

:><._m_mA > on
=T
<

8><._m_mA >IN
PEN
<

m><._m_mA >N
é_u T
PN

8 AV13Y %
m:z
PTIN

L AV13Y u%
u €IN
E)

9 AV13Y Ab CIN

>TIN
E)

S AVII A ” OLN
.0
E)

¥ AV13d A ”
.0
E)

m><._m_mA ”
.0
E)

Z AV13d A ”
.0
E)

WCAEN A 6”

>IN

1OVINOD .0 v_\l

DOQHILYM 6
Sid
10OVINOD .0 Z1d
90AHOLYM \_ ¢

Lid

NS

37 2-6-06819 03I
Xd-3sva 001

s <
L

: M_ . X 31 2-6-05819 O3l
o XL-3Svd 001
€ (—a +Xyd

z (—» XL

3 .n.|' +X1

(LYvd) L¥8d WOOIN

.- + <
9
= vz AV13Y
o
o
= _ €2 AV
S . SLOVINOD
Mv3dE HOIH
Y
= 2z AV
N e
I
J|mo. +
Y
= 12 AV1Y
R
(d
o1 @+ 3
_ 0z AV
m: i
+
N:
61 AV1IY
e L SLOVINOD
+ Mv3xE HOIH
8L AV
.\. +
= LL AV

€1

NOILO3INNOD
NOWWOO

91 01dO

Gl 01dO

¥l 01dO

€l 01d0

¢l 01do

L1 01dO

0l 01dO

6 01dO

NOILO3INNOD
NOWWOO

801dO

,01do

901dOo

§0l1do

¥ 01dO

€01dOo

¢01do

1 O1dO

{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{

+

+

+

ATNO "0'd (T¥NINON) A8%-¥Z NOISHIA AlddNS ¥IMOd =

- ——

6—6
o~
Ll

&-9-9—&—
ol =[] o =
DlL|o|o|x

- —
2

&—b
i

~
w

[Te]
w

‘—6 6—&
il i

[l
w

t—é
&

-
w

& - @
®
TﬁT

1219

k133

666

G
@
o

o

—6—6—6—6

o ]["n%
ol < -
[CANG] V]

6—‘
©
(O]

~
o

6—6
©
o

0
o

¢_¢
<
o
ol o
v-9

©®
o
[

6—6
= N
[CANO]

\/1\|A_‘n_ (g

NOS
9L n_v
Y
8ld
| 310N

Cal
83

L3

Si3,

€13

L3

4

4
+

LA A 4

[e2)
w
I Al Al Al B

’
+

¢

+

© |~ oo
wi w
-

Yo}
wl w
-’

b
w
e

-
w

(LYvd) L¥8d WOOIN

_— ————@ +
AlddNS XNV
ed V 00 ¥0 oV .\H

1d0d
snaM
/98¥VI3

NOILOANNOD
NOWWOD

¥¢ 01d0O

+

AN AN AN AN A /A A

€¢ 01dO

+

¢¢ 01d0o

12 01ldO

02 01dO

61 01dO

+

8l 01dO

+

Ll 01dO



AutoCAD SHX Text
V


MN LML 9L1S s SHOM GIHSIIENANN TVILNIAIINOD 39 ‘Auedwiod ouos|3 [e10UsD) @'SUONEINBaI PUE SME| [04)U0D LodXa *S" JBPUN SUOOLISS) UIELSD PO e
‘pIoyeIS ‘eAuq 118y AleH =~ N 01 100[qns 8q ABW JUBWINOOP SIY | J58Nba S}l UOAN FO) O} PALINISI 8 ||BYS JUBWNIOP SIYL *39 AQ Alssaidxe parosdde se Ajuo Jusidioas sy} Aq pasn aq [leys : .
Bulp|ing spJeuoe 1S N c F qw m ° F UONBLLIOJUI BU} JBU} PUE “FO JO JUBSUOD USHLIM SSBIGX8 BU} INOUM SIBUJO O} PASOIOSIP 84 [[BYS UISIBU} PUIBIUCD UOREULOJUI SU} JOU }l JBU}SU JeU} UOTPUOD.
e . ON $50.1dX0 84} UO PAUEO] S JUSLUINOOP SILj] “J9 JO uonewojul Aiejaudoid suiejuoo pue (,39,) Auedwog ouos|3 [B18USS) J0 Auadoid Su} SI JUSLINIOP SIyL : :
Py suonnjos puo V_D@ N s 61 NOILVIVHOSINI TVILNIQIINOO ANV A¥VLIRdO¥d 39 uoung S ewen 6L/CL/ET @ra
SAV13H MVIHE HOIH 8 ® SAV13Y AYVANVLS 91 ‘SLNdNI ¥2
LION HLIM 3108 3SOT03HOLNY : OVIA NNOD "LX3 Ao erepdn euno - yeze00aid | paAoLddy O
’ BpIL ‘uoisiney smeis ‘onss|
'NOILJO NOILD310¥d IONVLSIA HLIM SAVIIH 404 AINO
‘L 310N
( * P _
_ Hde didL 280 vz AVI3Y 3 _| . NOLLOZNNGD
- Po _MEM_Q Wzo_z_on
B JE)]
® +
_ _ 2 driLz80 _ €2 AVI3Y 3T % WQN oLdo _ 9 didL 1x3 280 _ _
SLOVINOO ] - ..|_\|:v_ e
V3G HOH L
4
B [ZE)] _ X3 280 _ _
_ _ 8 diiL 280 _ [ZAVAEN S @W - vmm OldO| admil
. ..qp BEN
® +
R % VNN 0Ldo _ v didiL 1X3 280 _ _
L _ _ V dI¥L 280 _FN><‘_mm A ,._| e
- I.|P & +
2] % WFN 01d0 _ OdidL 1X3 180 _ _
) @ -
[ _ _ HdE di¥L 180 _ou AV e B il
= @ +
R A 83 | 0z 01dO _ 8 driL 1X3 180 _ _
] .-
< 3
M7 -+
_ _ Odi¥L 180 _9 JAEN] [ 93 mfoEo_ v didL 1X3 180 _ _
SLOVINOO ] - ..|P:._ =
MVE HOH ! >+
_ _ _ G r (=] 8L 0LdO a3sn 1oN
g driL 180 8L AVI3Y > .-
€3
- ..AP ® +
Z3 11 01d0 _ AHLTV3H 280 _ _
.. .
_ _ 141 180 _t AVI3Y o B R
Y
N v A
€1 e NOILOINNOD
Tow - NOWWOD
_ _ a3sn 1oN _ 9LAVITY { O 440
R
Tom %ﬁ . Vm:oh_o_ a3sn LON _ _
T =N
> .
_ _ dIML L TIVA 280 _ Gl AVIaY - PG VE o140 _ AHLTVEH 180 _ _
il Say
_ _ ditL 280 TIND _ L AVIZY A gem 231 Y1040 _ NV 35070 280 _ _
TIW .-
_ _ 3S07T0 280 TLND _ €L AV13Y A Tomw DN
-.ms_|\”_ o T 7 beroldo _ NVIN 35070 180 _ _
_ _ 38N LON _ 2L AVI3Y A Em 644,
s= T Yoo o] |
_ _ Odi¥L 180 _ 1L AVIZY A T ar
([ W ' :oEo_ 825 OXNV 180 _ _
_ _ gdi¥L 180 _ 04 AV13Y A i
L EW -
_ _ v didl 180 _ 6 AVI3Y A T vo_ 0140 _ fes axnv 180 _ _
T -
3N V 60Ld0O _ -2 YXNV 180 _ _
_ _ di¥L 180 1IND _ BAVIR < O (1yvd)
- NOLLOINNOO
2o 1¥8d NODIN v NoLLoaM
_ _ 35070 180 1IND _ L A3 DTN \”_
S v 801d0 _ 825 OXNV 280 _ _
_ _ di¥L LTIV 18D _ 9 AVI3Y A TN
TN 101d0 825 axnv z8o
_ _ disv _ S AVI3Y AM TN
6N v 901d0 _ €-26 VXNV 280 _ _
_ _ WHYTY TVHINIO _ ¥ AV13 A [ 8N
> N G 01d0 _ SAa37 133y _ _
_ _ dI¥L ANV _ € AVIIY ﬁ N
TSN -
_ _ VLS ANY _ 2 Avia A Hﬁ_ PETTEES vvoto _ a3sn Lon _ _
N
_ _ 1NOMO0T Y _ L AVIZY A T | 3LON 338 | 310N 338 v €01do _ a3sn LoN _ _
TN =~
ONILLIS ¥3WOLSNO ONILI3S 11Nv43a _ LOVINOD f ® .
90GHOLYM | @ — z0oLdo Hve
O0GHILYM \ o1 VfoEo _ -~ _ _
ONILL3S 11Nv43a ONILLTS ¥3WOLSNO




MN LML 9LLS s HOM QIHSITENANN TVILNIAIINOD 39 *AUBdWIOD OLIOIS [E1USS G/SUONEINBS PUE SMe| (030D HOXS *S') J9PUN SUOROUIS! UIELS PO o
‘ployeis ,m>_._D 119y AueH N XaN 0}108lgns aq Aew Juswnoop siy| jsenbai s uodn 39 0} pauINjal aq |[eys Juswnoop siy| ‘39 Aq Ajssaidxe panoidde se Ajuo juaidioas ay) Ag pasn aq |leys - N
Bulp|ing spJeuoe 1S wc F¢wm ° F o :a;méeu;E:msu:mmo.o_%m_su:w::;mwmaxmwssos\”sﬂmus%ummgum_uEA:EJ:»,EMEum:_szaozo__mzésm»;:m:u. Meu ey uonpuco
P37 suonnjog pUY V_D@ ] aus m.._m_ T L B B B OLLVIMOANI TYLLNAGIANGD GV ASTL3TIdOnd 55 uoung § :swen 61/2L/€C =ea
3
SAVIIH MVIHG HOIH 21 ' SAV13d A4VANVLS 8 SLNdNI vZ A|uo a1epdn BUIRNG - $£2900a10 U@>OLQQ< m
1ION HLIM 3108 3SOTO3H0LNY - OVIA NNOD "1X3 . ' . ) )
|pL ‘UOoISINSY 'snjejg :anss|
A ¥
NOLLOINNOS LNINVINNTd ¥O4 GIANTWNOOT ATNO "0°a (TYNIWON) A8Y-vZ NOISHIA ATddNS ¥IMOd
LON ‘ATNO JOIAY3S ¥O4 SI L4Od ¥3ddOD '€
— (3dAL 90d) TYNINYIL NI T
"LOOYXd0} ONIMYHEA I3S SNOILIO SIWINOD HO4 L
(3
= | (50} oo
T1z-eosele0m | ¥ T4 ol.w = HiMv3 e
X4-3sv4 001 _ @ ; VO .
o= = e
G
- +
vidn Gl 01do
8 .-
) L N
. + + —_— & +
- OETHY) «@ A AlddNsS XNV y Zd 214
X e 9 His _ 02 A3 oawoov A . o . J PrOLdO
31 2-6-05819 03l S| ous N L i e T
XL1-3svd 001 v S x .-+
Xt — ¢ — oy oE_?. €1 01dO
X —b ¢ Bis _ 61 AV o 64
I,
AT — Jbl:x T | SLOVINOD + o $
Shry MVINE HOIH Lydod 8ld 8d | ZL 01dO
A SEN | ALON . -
l_ - _ 8l AV13Y 198vVI3 VE
b|mo. - - ® . +
~ D Lid od L1 OLdO
P +HT 31
L ==
bl J vd uw 0L OLdO
. -
el e
oyt 3 .+
. -
g - iy
) C
.+ NOILOANNOD NOILOINNOD
813 819
R SRy e 2y N zo_\/__\,_ooﬁ &wH_ M_? W NOWINOD
8 AV O N~ . 1213 119
SN A SLOVINOD + o e +
€IN ™ Yv3Idg HOIH ¥Z 01d0O 1913 919 8 0L1dO
- et - O— @ -
SN Bis L AVI3Y ICE] 5o
L AV13Y OTIN N 1 + o— L@ +
> | €2.01dO R4E! vio £01dO
- 2
EIN - o— — -
9 AV13Y A PN A €13 €19
S + O— L—
OTIN n_m EAVIZY 22 01dO iz13 @ 2o 1 "L 90140
- .- - - O— (O
0IN €1 —
SAVIY { ] E! 19
6N I B + o— L@ +
b AVIZY Am PN BIS [APNAEE leoLdo i oo o §0Ldo
- e . -
o= bgml - | 63 69
o + o— L—@ +
€ AVI3Y A N ZIN® 02 01dO i 83 89 | ¥ 0LdO
PN = b AVTISY TR ¢
Z AV13d A TN e SLOVINOD + o @ +
o WA 1, > SauE Lo 61 OLdO N 99 £01do
- ® . -
b AVIZY .ﬁ! N e 0L AVI3Y o2 1O
o— + +
IN |_/_h|_>_mi - 81 0LdO A i va @ _”m_ v W Z0Ldo
1OVINOD § O35 - o =
O0UHOLYM \ = — e+ i €3 |
+ O— L—@ +
1OVINODS 313 iis _ SAVIR | 11 0Ldo A i 23 E _”m_ Ny uw L 0LdO
SOGHOLYM \_ 4 - - - O e -
T EN 13 19
(1¥vd) L¥8d INODIN 7 (L¥vd) L¥8d NODIN 7



AutoCAD SHX Text
V


MN LML 9LLS
‘pIOYEIS ‘AL LIS AllEH
Buipjing Sp.etios1s

IS
MoN

80L¥8d0lL ..

SIHOM GIHSITENANN TVLLNIAIINOD IO *AUBduiog oLds[3 [12USH @'SUONEINBa) PUB SMe| [011U0D 1odXa “S'N JApUN SUOIOLIS! UIELSd
01 198fans 8 Aew JuawNoop siu 1 1sanbas Sif uodn 3o o] paLINIa B4 [I2YS 1UBLINo0P SIL “3O Aq Alssaidxe paroidde se Aluo Waidioas au) Aq pasn &4 lleus

UoewIojul BU) 12y} PUE J9 JO UBSUCD UBYLM SSBIdXS BU} 1No!

S18UJ0 0} PBSOPSIP 8] [[EUS UIBIBY) PAUIEIUCD UOEULIOJUI B} JOU ) JOUJIBU JU) UONIPUD

$S210x8 3U) UO PaUEO] S1 JUSWNOOP 1L “I9 JO UoNewou! Aejaudosd Sureluo pue (,39),) AUBdwod o8[S [1UsS Jo ALadoid au) S1UBWINIOP 1YL

‘PIUD

aleq

uoyung S swen

61/2L/ET =ra

Uﬂl_ WCO_H—J_ow U_Lo v_HJ@ N s @‘_O NOILLVWHOSNI TVILNIAIINOD ANV AYY13INdO¥d 39
SAV13H MVIHE HOIH 2l 8 SAV13Y AYVANVLS 8 ‘SLNdNI ¥2
LION HLIM 3108 3SOT03HOLNY : OVIA NNOD "LX3 fiuo eepdn euino - 7e2900010 | paAOIddy 9
’ = :uoisiney sniels :anss|
\ + 4
] _
O didLzad _ 0Z AV13Y -
_ _ .5 R_l a3, L NOLLO3NNOD
ST o J NOWNOD
.4 e
2z N
_ _ 8 diL z80 _ 6L AV13Y 3 913 véu oLdo _ O di¥L 1x3 280 _ _
SLOVINOO ] - -.|P:v_ e
VI8 HOH . .
2] MHM imw_ €2 01dO _ 8 diiL 1X3 280 _ _
_ _ v di¥L 280 _ 8L AVTZY |,.P_| @ - Hv
-9 €13
I .+
‘9 z13) 2z 01do _ V di¥L 1x3 280 _ _
_ _ Odi¥L 180 _ 2L AVI3Y & I Ay
3
- L .
3] E)] 120Ld0 _ Odi¥L 1x3 180 _ _
- ® -
- MR 63
gdIyL 180 9l AV13N BB *
R Nl 83 | oNoEo_ 8 diiL LX3 180 _ _
ST .-
3
M7 +
_ _ v di¥L 180 _2 AVI3Y 3 93 | 61 0LdO _ V di¥L 1x3 180 _ _
SLOVINOD - !|P:._ =
VI HOIH s +
_ _ _ AH 81 _| va 8l 01do _ a3sn LON _ _
O di¥L 280 L AVIIY 5 ® -
€3 )
- !AP > +
o z3 | toEo_ AHLIV3H 280 _ _
_ _ adidL z80 _ €L AVIIY AH " _| ER e
3
L Nl _
€1 g NOILO3INNOO
9 + O . NOWNOO
_ _ v di¥1 280 _N;<._mm BB R
I = e e |
*Paw EIENEN
_ _ OdiyL 180 _: AVI3Y i % Hvﬁ 0Ldo _ AHLIV3H 180 _ _
SLOVINOO - !|P:z @ -
V38 HOIH
_ _ + ®n _| NV 3SO10 280
8diiL 180 _ 0L AVI3Y 3
P N
W Hv, NV 3SOT0 180 _ _
‘$
W
_ _ V di¥L 180 _ 6 AVI3Y 3
L LA SLNEON _ _
T
v, 825 OXNV 180 _ _
%M HvS 0Ldo _ 8-26 axnv 180 _ _
5 -
el
VeIN 24 Hv«mo._.n_o _ 826 vXnv 180 _ _
- C o
_ _ a3sn LON _ 8 AVIZY D (1vd) T
OIN 1¥8d WOOIN 819 i Hv NSimaNoo
TeIN >
_ _ 350710280 1LND _ LAV R O 194
AL 919 | 801d0 _ 9-25 OXNV 280 _ _
TIN > -
35070 180 1LINO _ 9 AVIZY A TN
_ _ TN 1 0LdO _ -5 axnv za0 _ _
_ _ diyy _ S AVIZY A ToN
....u 6N Hv,wok_o _ -2 VXNV 280 _ _
_ _ WYY TVH3INID _ ¥ AVIIY A 8N
I
TN S 0LdO $a3113s3d
dI¥L ANV _ €AV A
_ | =
_ _ LHVLS ANV _ Z AVIZY A T HToEo _ a3sn LoN _ _
N
_ _ 1NOMOOT ¥V _ L AVI3Y A T v,m 01d0 _ a3sn 1oN _ _
TN
ONILLIS ¥IWOLSNO ONILITS 1INv43a _ LOVINOD f ¥ g
O0QHOLVM éﬂ Z01do dva
10VINOO f ®rg
OO0GHLYM . 975 Hv, 1 OLdO _ a3sn LoN _ _
ONILLIS L1INv43a ONILLIS ¥IWOLSNO




AN LML 9LLS s
‘ployers ‘eAuq ey AueH - XeN
G LLLy8dO0L
10
P¥7 SUORNIOS PUO MN / L aus @m_

0} 103[gns aq Aew JusWNoOP SIY| 1sanbal
UoeULIOJU BU} JEY} PUE ‘JO) JO JUBSUOD USHUM SSBIdXE
$59.0X0 BU) UO PAUEO| S1 JUSWNIOP SIL L “3O JO UONEUL

MHOM GIHSITENNN TVILNIAIINOD 39 “Auedwo:
iodn 39 0} pauIN}es B

13 [e10USD) ©'SUOREINRI pUE SMe|

105 odka ' Jopun suol

‘PAUD °jeqg

1UR9) 40 Apadoud By S| UBLINOOP SIY |
NOILYWHOSNI TVILN3QIINOD ANV A¥VLIINdOYHd 39

NOLdNngr's

BweN|  0c0c/0E/y  eea

S1NdL1NO AV13Y 8 'SLNdNI OLdO 8
1ION H1IM 3107 3SOT03H0LNYV OVIA NNOD 1X3

d

jewlo4 39 o} pajepdn sauIpNQO #€2900a10

ML :uoisiney :anss|
100¥*d0L ONIMVHA 33S SNOILJO SWWOD ¥O4 2
(3dAL '9°0°'d) TYNINYALNId —@ |
"S3ILON
ATNO "0°a (TYNIWON) A8Y-7Z NOISHIA A1ddNS ¥IMOd *
HLI¥YI = =
asvo | e ® —
9 — Za &+ | Alddns xnv A
'~ @ -J 0Q¥oov
. =]
1¥0d
"L00YXdO} SNax
ONIMYYA 338 /58913
'Z3LON W
Vv 1078
SWINOD NoiLoannoo f Pgrg
NOWWOO <
s i 2a —. (AINO 3INTIVA INDOTYNY ITdVS)
8 AVIIY R A= + Dgg wilxm
> goldo 4 . 1 312-6-06819 O3l 51078
- ”Ynﬂ”_ i sia KT xt ) xsasvaoor
= oo {1 377 B
GE] )
9 AV13Y A!“ [ oo
+ @
T 901do A i ca w
- - @
S AV A s j Ha .
N + o 9 < X¥ | (AINO INTVA INDOTYNY T1dAVS)
p §01d0 i N
¥ AVIIY AH 83 - oMS 312-6-0819 O3 21078
N, P%a v -
e . > ¢ O Xy X1-3sv8 001
e { S Cl = =t
Z AVI3Y AH! 73 i 4a | — XL
= oo { T =]
-« )
LAV A! N v Sa
+ @
T ea
SOAQHOLYM \_ 1 01dO i
N e .
a7 1
OOAQHOLYM 3\ §
=]
(L¥vd) L¥8d WO (Lyvd) L¥8d WODIN



AutoCAD SHX Text
V


proyers ‘o 1oy RS \) - wen o 0l 0 AT e R ) St S o o oD s a0 1 o Parosits e 00 wadions o P eleq
Buip|ing spseuosa 1S __ F F F#Q& o F o E;EEQ.M, 8} JeU) pUE ‘39 J0 JUBSUCD
Py SUORNIOS PHO V_D© /ul\ Zz s @m_ 5591dx0 a4} UO PaUEO] 51 1UBWINIOP NOLMNE' ™S ewen| 0Z0zZ/0S/y eea
‘
S1NdLNO AV13d 8 S1NdANI OL1LdO 8 Q
1ION HLIM 3107 3SOTO3HOLNY OVIAd NNOD LX3 eutiod 39 0} pejepdn seUIANO ¥£2900019
Bl ‘uoISInDY :anss|
N
_ _ dulzied zg0 8y _ BAVIIY { O3
R TE say NOILO3NNOD
o3 . NOWWOD
dujzied 190 2 / AV13Y o— /1a
v &+ Ayjjes|
Awﬁ_ 91La 8 01dO YiesH ¢d0
. -
duliied zgd oY _ 9 AVIIY A NE1E sial .
_ _ R v1a | £0L1dO _ AynesH 180 _ _
_ _ duLiited 190 GY _ A hUE cay
LI S AV
- . +
e = gy o) T |
WwLely [eJaua) vy _ 7 AV 13 .A 83 & -
S 1a i
_ _ N >+
- oLa S 0LdO $@371319s8y G
_ _ dul Auy ey _ UNAEN .A 93 .-
P 6l .,
- 290 8soI0 |
_ _ yeis Auy 24 _ Z AVI3Y .A 73 8a 1 v;oEo _ _ _
O /a S
_ _ pasn 10N LY _ L AVI3Y AA. ] way t _ 180 800 M| _ _
oim | peoudo !
ONILLIS ¥AIWOLSNO ONILLIS 1INv43d ommn%@@ ETE 1P W _ T _ _
P S [ Z0Ldo
LOVINOD S ® s (1yvd) ea )
cid L¥8d WOODIN .+
90QHOLVYM -w:u_H_ ! 2 ¢ uw L6 _ posN 10N _ _
. -
La ONILLIS 1INV43a ONILLIS ¥IWOLSND







Imagination at work

Grid Solutions

St Leonards Building
Redhill Business Park
Stafford, ST16 1WT, UK
+44(0) 1785 250 070
contact.centre@ge.com

© 2021 General Electric. All rights reserved. Information contained in this document is indicative only. No representation or warranty is given or
should be relied on that it is complete or correct or will apply to any particular project. This will depend on the technical and commercial
circumstances. It is provided without liability and is subject to change without notice. Reproduction, use or disclosure to third parties, without
express written authority, is strictly prohibited.

Px4x-92LE-TM-EN-4



	Px4x-92LE-TM-EN-4
	1. Introduction
	1. Chapter Overview
	2. Foreword
	3. Product Scope
	4. Ordering Options

	2. Hardware Design
	1. Chapter Overview
	2. List of Boards
	3. Redundant IEC61850-9-2LE Board
	4. Rear Panel

	3. Operation
	1. Chapter Overview
	2. IEC 61850
	2.1. Benefits of IEC 61850
	2.2. IEC 61850 Interoperability
	2.3. Introduction to IEC 61850-9-2LE
	2.4. IEDs with an IEC61850-9-2LE Interface

	3. Data Resampling
	4. Sampled Value Alignment
	4.1. Channel mappings for SAV Test, SAV Questionable, SAV Invalid
	4.2. Channel Mappings

	5. Data Quality
	5.1. Impact of Data Quality on Protection Functions
	5.1.1. P441SV, P442, P444
	5.1.2. P446, P546, P841B
	5.1.3. P645
	5.1.4. P743
	5.1.5. P746


	6. Process Bus Performance
	6.1. Sample Loss Data

	7. VT Switching
	8. Virtual Inputs and Outputs
	8.1. P441SV, P442, P444 Virtual Inputs and Outputs DDBs
	8.2. P446, P546, P841B Virtual Inputs and Outputs DDBs
	8.3. P645 Virtual Inputs and Outputs DDBs
	8.4. P743 Virtual Inputs and Outputs DDBs
	8.5. P746 Virtual Inputs and Outputs DDBs
	8.6. Virtual CT and VT Ratio Settings

	9. IED Alarms
	9.1. P441SV, P442, P444 Alarms
	9.1.1. Alarm Signals Settings Table
	9.1.2. Alarm Signals DDB Table

	9.2. P446, P546, P841B Alarms
	9.2.1. Alarm Signal Settings
	9.2.2. Alarm Signals DDB Table

	9.3. P645 Alarms
	9.3.1. Alarm Signal Settings
	9.3.2. Alarm Signals DDB Table

	9.4. P743 Alarms
	9.4.1. Alarm Signal Settings
	9.4.2. Alarm Signals DDB Table

	9.5. P746 Alarms
	9.5.1. Alarm Signal Settings
	9.5.2. Alarm Signals DDB Table


	10. P546
	10.1. Current Differential Function


	4. Application Examples
	1. Application Examples
	2. Overview
	3. Bay Architecture
	4. Station and Process Bus Arrangement
	5. Voltage Input Switching
	6. P441SV, P442, P444
	6.1. Sampled Value Distribution

	7. P446
	7.1. Sampled Value Distribution

	8. P546
	8.1. Sampled Value Distribution
	8.2. Current Differential Schemes

	9. P645
	9.1. Sampled Value Distribution

	10. P743
	10.1. Sampled Value Distribution

	11. P746
	11.1. Sampled Value Distribution

	12. P841B
	12.1. Sampled Value Distribution


	5. Commissioning Instructions
	1. Chapter Overview
	2. General Guidelines
	3. Commissioning Test Equipment
	4. Check Connections
	5. IED Configured with One Logical Node
	6. IED Configured with Two or More Logical Nodes
	7. Logical Node Names
	8. P546
	8.1. Comissioning the GPS functionality
	8.1.1. Strength of P594 Optical Signal at IED
	8.1.2. Checking the GPS Synchronisation Signal at the IED
	8.1.3. Commissioning Mode


	9. P645, P746
	9.1. Differential Protection Function Testing

	10. P743
	10.1. Current Differential Commissioning Mode


	6. Technical Specifications
	1. Chapter Overview
	2. Interfaces
	2.1. 100 Base FX Transmitter Characteristics
	2.2. 100 Base FX Receiver Characteristics


	7. Settings and Records
	1. Chapter Overview
	2. P441SV, P442, P444
	2.1. Settings Table
	2.2. DDB Table

	3. P446, P546, P841B
	3.1. Settings Table
	3.2. DDB Signals Table

	4. P645
	4.1. Settings Table
	4.2. DDB Signals Table

	5. P743
	5.1. Settings Table
	5.2. DDB Signals Table

	6. P746
	6.1. Settings Table
	6.2. DDB Signals Table


	A. Ordering Options
	B. Wiring Diagrams




