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1s INTRODUCTION
1:4 Purpose of this document

This document describes the characteristics of the MODBUS, K-Bus/COURIER and IEC
60870-5-103 communication protocol of MiCOM P120, P121, P122 and P123 relays.

1:2 Glossary
Ir, Is, It - currents measured on the concerned phases (r, s, 1)
I - residual current measured by earth input (= 3.1 zero sequence)
pf - soft weight of a word of 16 bits

PF - heavy weight of a word of 16 bits




P12x/EN CT/F75 Communications

Modbus Database
Page 4/170 MICOM P120/P121/P122/P123

2

2:1
214

2.1.2

MODBUS PROTOCOL

MiCOM P120, P121, P122 and P123 relays can communicate by a RS 485 link behind the
unit following the MODBUS RTU protocol.

Technical characteristics of the MODBUS connection
Parameters of the MODBUS connection

The different parameters of the MODBUS connection are as follows:
- Isolated two-point RS485 connection (2kV 50Hz),

= MODBUS line protocol in RTU mode

- Communication speed can be configured by an operator dialog in the front panel of
the relay:

Baud rate
300

600

1200
2400
4800
9600
19200
38400

Transmission mode of the configured characters by operator dialog

Mode
1 start / 8 bits / 1 stop: total 10 bits

1 start / 8 bits / even parity / 1 stop: total 11 bits
1 start / 8 bits / odd parity / 1 stop: total 11 bits

1 start / 8 bits / 2 stop: total 11 bits

Synchronisation of exchanges messages

All character received after a silence on the line with more or equal to a transmission time of
3 characters is considered as a firm start.

Message validity check

The frame validity is working with a cyclical redundancy code CRC with 16 bits.
The generator polynomial is:

14+ x2+x"+x"=1010 0000 0000 0001 binary = A001h
Address of the MiCOM relays

The address of the MiCOM relay on a same MODBUS network is situated between 1 and
255, The address 0 is reserved for the broadcast messages
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2.2

2.3

2:8.1

MODBUS functions of the MiCOM relays
The MODBUS functions implemented on the MiCOM relays are:

Function 1 or 2: Reading of n bits

Function 3 or 4: Reading of n words

Function 5: Writing of 1 bit

Function 6: Writing of 1 word

Function 7: Fast reading of 8 bits

Function 8: Reading of the diagnostics counter
Function 11: Reading of the Event counter
Function 15: Writing of n bits

Function 16: Writing of n words

'Presentation of the MODBUS protocol

Master slave protocol, all exchange understands a master query and a slave response
Frame size received from MiCOM P120, P121, P122 and P123 relays

Frame transmitted by the master ( guery):

Slave number Function code Information CRC16
1 byte 1 byte n bytes 2 bytes
0 aFFh 1a10h

Slave number:
The slave number is situated between 1 and 255.

A frame transmitted with a slave number 0 is globally addressed 1o all pieces of equipment
(broadcast frame )

Function code:

Requested MODBUS function (1 to 16)
Information:

Contains the parameters of the selected function.
CRC16:

Value of the CRC16 calculated by the master.

NOTE: The MICOM relay does not respond to globally broadcast frames sent
out by the master.

Format of frames sent by the MICOM relays
Frame sent by the MiCOM relay ( response)

Slave number Function code Data CRC16
1 byte 1 byte n bytes 2 bytes
1 a FFh 14a10h

Slave number:

The slave number is situated between 1 and 255.
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2.3.2

Function code:

Processed MODBUS function (1 to 16) .
Data:

Contains reply data to master query .

CRC 16:

Value of the CRC 16 calculated by the slave.
Messages validity check

When MiCOM P120, P121, P122 and P123 relays receive a masier query, it validates the
frame:

If the CRC is false, the frame is invalid. MiCOM P120, P121, P122 and P123 relays do not
reply to the query. The master must retransmit its query. Excepting a broadcast message,
this is the only case of non-reply by MiCOM P120, P121, P122 and P123 relays to a master

query.

If the CRC is good but the MiCOM relay can not process the query, it sends an exception
response.

Warning frame sent by the MiCOM relay (response)

Slave number Function code Warning code CRC16
1 byte 1 byte 1 byte 2 bytes
1 to FFh 81h or 83h or 8Ah or 8Bh pf... PF

Slave number:
The slave number is situated between 1 and 255.
Function code:

The function code returned by the MiCOM relay in the warning frame is the code in which the
most significant bit (b7) is forced to 1.

Warning code:
On the 8 warning codes of the MODBUS protocol, the MiCOM relay manages two of them:

e code 01: function code unauthorised or unknown.
. code 03: a value in the data field is unauthorised ( incorrect data ).
—  Control of pages being read
— Control of pages being written
— Control of addresses in pages
— Length of request messages
CRC16:
Value of the CRC16 calculated by the slave.
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3 MiCOM P120, P121, P122 AND Pi23 RELAY DATABASE
ORGANISATION
3.1 Description of the application mapping
3.1.4 Setlings
MiCOM P122 and P123 application mapping has 9 pages of parameiers.
Page Oh: Product information, remote signalling, measurements
Page 1h: General remote parameters
Page 2h: Setting group 1 remote parameters
Page 3h: Setting group 2 remote parameters
Page 4h: Remote controls
Pages 5h/6h: Reserved pages
Pages 7h: Quick reading byte
Pages 8h: Time synchronisation (only for P122, P123)
3.1.2 Disturbance records (P122, P123)

Before uploading any disturbance record, a service request must be send to select the
record number to be uploaded.

The answer following this request contain the following information:

1. Numbers of samples (pre and post time)

2 Phase CT ratio

3 Earth CT ratio

4. Internal phase and earth ratios

5 Number of the last disturbance mapping page

6 Number of samples in this last disturbance mapping page

The mapping pages used for this service request are from 38h to 3Ch.
Pages 9h to 21h: Contain the disturbance data (25 pages)

A disturbance mapping page contains 250 words:

0900 a 09FAh: 250 disturbance data words
_OAOO a OAFAh: 250 disturbance data words
0BO0O a 0BFAh: 250 disturbance data words
2100 a 21FAh: 250 disturbance data words

The disturbance data pages contain the sample of a single channel from a record.
Page 22h: contains the index of the disturbance
Page 38h a 3Ch: Selection of the disturbance record and channel

Page 3Dh: A dedicated request allows 1o know the number of disturbance records stored in
SRAM.
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3.1.3

3.1.4

3.1.5

Event records (P122, P123)

To upload the event records two requests are allowed:

Page 35h: Request to upload an event record without acknowledge of this event.
Used addresses:

3500h: EVENT 1

354Ah: EVENT 75

Page 36h: Request to upload the non-acknowledged oldest stored event record.
Two modes are available for the acknowledgement: automatic acknowledgement or manual
acknowledgement

The mode depends of the state of bit 12 of telecommand word (address 400 h).

If this bit is set, then the acknowledgement is manual else the acknowledgement is
automatic.

In automatic mode, the reading of the event acknowledges the event.

In manual mode, it is necessary to write a specific command to acknowledge the oldest
event.

(set the bit 13 of control word 400 h )
Fault records (P122, P123)
Page 37h: Page dedicated to upload fault record

Used addresses:

3700h: FAULT 1
3701h: FAULT 2
3704h: FAULT 5

Page 3Eh: Request to upload the non-acknowledged oldest stored fault record.

Two modes are available for the acknowledgement: automatic acknowledgement or manual
acknowledgement

The mode depends of the state of bit 12 of telecommand word (address 400 h).

If this bit is set, then the acknowledgement is manual else the acknowledgement is
automatic.

In automatic mode, the reading of the fault acknowledges automatically the event.

In manual mode, it is necessary to write a specific command to acknowledge the oldest fault.
(set the bit 14 of control word 400 h')

Characteristics

Page Oh can only be read through communication.

Pages 1h, 2h, 3h and 4h can be read and write.

Page 7h can be access in quick reading only.

Page 8h can be write (P122, P123 only).

They are describe more precisely in the following chapters.
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3.2 Page Oh (Read access only)
Address |Group —  |Deseription | g Ston |UN PO vy, (RENGE
0000  |Product |Relaydescription 321 57 |4 1. IFD- | [Pio0toP123.
P = 7: - | nji'cjrmét_ticin 'Chara_qt_e'rg 1and2 = il ne sl .. . - ::.' -
0001 Relay description 1 % F10 | P P120to P123
characters 3 and 4
0002 Relay description 32-127 |1 - F10 |23 P120 to P123
characters 5 and 6
0003 Unit reference 32-127 1 - F10 AL P120to P123
characters 1 and 2
0004 Unit reference 32-127 |1 - F10 ST P120to P123
characters 3 and 4
0005 Software version 10-xx 1 - F21 P120 to P123
0006 Front communication |0-3 1 - F41 Pi22-P123
0007 Internal phase ratio - F1 P122-P123
0008 Internal earth ratio - El P122-P123
0009 General start info. 0-1 1 - F1 P120 to P123
000A to Reserved P120 to P123
000C
000D Real Active Setting 1-2 F1 P122-P123
Group (after taking into
account the protection
flags)
000E Password active™ - F24 0] P120 to P123

Relay status

F45

P120 to P123

0to

P120 to P123

0011 Logical data 2" - F20
FFFF
0012 Internal Logic 0to 2" - F22 P120 io P123
FFFF
0013 Output contacts 0to 127 |1 - F13 P120to P123
orto 511
0014 Output information: 1> |0 to 1 - F17 P121-P122-
FFFF P123
0015 Output information: 0to 1 = F17 P121-P122-
[>> FFFF P123
0016 Output information: 0 to 1 - F17 P121-P122-
[>>> FFFF P123
0017 Output information: 1>/ 0 to 1 " F16 P120to P123
FFFF
0018 Output information: 0 to 1 - F16 P120 to P123
[>> FFFF
0019 Output information: 0to 1 - F16 P120 to P123
| >>> FFFF

® From the V3.A Sofiware
Does not exist for previous versions.
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Communications

. - - o S . 'Valﬁeé_ 'f; e 'F'autt.:'_- e
Addross joroup . Descriplion. |range Slep (il Pommally e o Ba00
001A |> memorisation 01to 1 - F17 Pi121-P122-
FFFF 'P123
001B I>> memorisation 0to 1 - F17 Pi121-P122-
FFFF P123
001C [>>> memorisation 0to 1 - Fi7 Pi121-P122-
FFFF P123
001D tl> memorisation 0to 1 - F17 Pi21-P122-
FFFF P123
001E tl>> memorisation 0to 1 - F17 Pi21-P122-
FFFF P123
001F tl>>> memaorisation 0to 1 - F17 P121-P122-
FFFF P123
0020 Thermal state 0to 1 1 - F37 P122-P123
information
0021 Output information: I<|0to 1 - F17 P122-P123
FFFF
0022 Output information: 0to 1 - Fi16 P122-P123
2> FFFF
0023 Output information: 0to 1 - F38 P122-P123
broken conductor FFFF
/ CB failure
/ CB alarm
0024 tl< memorisation 0to 1 - F17 P122-P123
7 FFEE
0025 Memorised flag for non - F36 P122-P123
acknowledged alarms
0026 Number of disturbance|0to 5 1 - F31 P122-P123
records available
0027 Trippirig output (RL1) [0 to 1 1 - F1 P122-P123
status
0028 CB supervision flag - F43 P122-P123
0029 memorised flag 2 for - F44 P122-P123
non acknowledged
alarms
002A Reserved Logical [Oto [2" |- F20 |P120to P123
data FEEF bis
002B Threshold information: [ 0 to 1 - F16 P122-P123
linvs> FFFF
002C to Reserved P120 to P123
002F
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Adiessioranp o \Dessiien - enge Step [Unt. Pomal e 00
Remote ~ | Phase Acurrent RMS [0t0 1 |Ad00 ks | P
measurements|valie 600000 . P122-P123
Phase B current RMS |0 1o 1 A/100 |F18 P121-
value 600 000 pi22-P123
0034 Phase C current RMS |0 1o 1 AM100 |F18 P121-
value 600 000 P122-P123
0036 Earth current RMS 0to 1 A/M00 |F18 P120 to
value 120 000 P123
0038 1o Reserved P120 1o
0039 P123
003A Thermal state (saved) Yo F1 P122-P123
003B Frequency 4500to |1 1/100 | F1 P120 to
6500 Hz P123
003C Max RMS value phase |0 to 600 |1 A/100 |F18 P122-P123
A 000
003E Max RMS value phase |0 to 600 |1 A100 |F18 P122-P123
B 000
0040 Max RMS value phase |0 to 600 |1 AM100 |F18 P122-P123
C 000
0042 Average RMS value |0 1o 600 |1 A/100 |F18 P122-P123
Phase A 000 '
0044 Average RMS value |0 to 600 |1 A/100 [F18 P122-P123
Phase B 000
0046 Average RMS value [0 to 600 |1 A/100 |F18 P122-P123
Phase C 000
0048 Harmonic 1 0to 600 |1 A/100 |F18 P122-P123
000
004A Inverse Current 1 A/100 |F18 P122-P123
(fundamental)
004C Direct current 1 A/100 |F18 P122-P123
004E 12/11 ratio % F1 P122-P123
004F Reserved P120 to
P123
0051 Module 1B - F1 pPi121-
P122-P123
0052 Module IC g F1 P121-
_ P122-P123
0053 Module I, - F1 P120 to
P123

" From V3.A Software only
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Ajdgi_f‘gs_:_s -

Group - :.

Descrption

~ |values
g range

Step

O Fotmally e

Pl | e

R

0054

‘Folder
_ |Argument

 |P121-P122-

0055

Argument IB

P121-P122-
P123

0056

Argument IC

P121-P122-
P123

0057

Argument |

P120 1o
P123

0058

Module [2**

- |F1

P122-P123

0059

Module [177

|Recloser |
|statistics - |

Cycle total number

P122-P123

Cycle 1 number

- |F1

P123

005C

Cycle 2 number

- |F1

P123

005D

Cycle 3 number

- |F1

P123

005E

Cycle 4 number

- |F

P123

005F

Definitive tripping
number

- |F

P123

Closing order number

0063

Average sliding time
window- RMS IB

0 to 600
000

A/100|F18

P122-P123

0065

Average sliding time
window- RMS 1C

0 to 600
000

A/100|F18

P122-P123

0067

Maximum of the sub
period average value
RMS phase A

0 to 600
000

A/100|F18

P122-P123

0069

Maximum of the sub
period average value
RMS phase B

0 to 600
000

A/M00|F18

P122-P123

006B

Maximum of the sub
period average value
RMS phase C

0 to 600
000

A/100|F18

P122-P123

006D to
006F

Reserved

P122-P123

0070

Output information:
SOTF

0to
FFFF

. F54

P123

** From V3.B software only
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3.3 Page 1h
Read and write access
: iled 3 e e S e e e t U - % =
Addessabolp | @ PRl s step - Pomialie |00
olor . mewole jhddess - lwEsslio o AR T 0 |P120t0
0101 Reserved P120 to
P123
0102 Password characters 1 |32-127 |1 - F10 AA P120 o
and 2 P123
0103 Password characters 3 | 32-127 |1 - F10 AA P120 to
and 4 P123
0104 Frequency 50-60 10 |Hz F1 50 P120 10
. : P123
0105 Phase A label ** L1-A-R VTA |- F25 A P121-
P122-P123
01086 Phase B label ** L2-B-S VTA |- E25 B Pi121-
Pi122-P123
0107 Phase C label ** L3-C-T | VTA |- F25 C P121-
P122-P123
0108 Earth label *** N-G-E VTA |- F25 N P120 to
P123
0109 Fault display ™ 1-4 1 2 F26 1 P120 to
, P123
010A | User reference 32-127 1 F10 AL P120 1o
(characters 1 and 2) P123
010B User reference 32-127 1 F10 ST P120 1o
(characters 3 and 4) P123
010C Fault number o be 1-5 1 F31 5 P122-P123
displayed
010D Configuration of EDGE 0 F12 0 P122-P123
validation of logic inputs
010E Instantaneous fault 1-5 1 E3i 5 P122-P123
number to be displayed
010F Voltage Type applied to | 0-1 1 F50 0 P122-P123
the logic inputs
0111 CB Operating time 1 1/100 | F1 P122-P123
SEC
0112 Switched square Amps An F18 P122-P123
phase A sum
0114 Switched sguare Amps An F18 pP122-P123
phase B sum
0116 Switched square Amps An F18 P122-P123
phase C sum
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Fault

~[Prman phase CTvae |1

i e L s Valies L . o -
.Address" :-G_;qu_- - Des_t.:rl.ptl.c?n | range Step '_U”’t_ w ,F_grmai.; Value Range
0118 CB Closing time 1/100 |F1 P122-P123

sec

0119 to Reserved P120 to
011D P123
O11E Maintenance mode P122-P123
011F Relays Laiching Fi4 P121-

P122-P123
e

| P122-P123

0121

Secondary phase CT

P122-P123

P121-
value P122-P123

0122 Primary earth CT value |1 to 1 F1 1000 P120 to
50000* P123

0123 Secondary earth CT 1105 4 - F1 1 P120 to
value P123

0124 to Reserved P120 to
012E P123
012F Rotation phase sequence| 0 to 1 1 z F51 0 P121-

0131 Parity 0to2 1 - F5 = P120 to
without | P123
0132 Data bits Oto1 1 - F28 1 =8bits|P120 to
Pi123
0133 Stop bit 0to1 1 - F29  |0=1 P120 to
stop bit [P123
0134 COM available 0to1 1 - F30 1=COM |[P120 to
available | P123
0135 Date Format O0to1 1 - F48 0= P122-P123
Private
0136 to Reserved 0 P120 to
013F P123

P122-P123

Validation of Oto1 1 - F1 0
instantaneous alarms
auto reset
0142 Configuration of change |0 to 1 1 - Fa7 1 P122-P123
of group selection
0143 Battery alarm and RAM |0 to 1 1 = F1 0 P122-P123
error configuration
0144 Configuration of LED Oto1 1 F1 0 P122-P123
reset on fault
0145 to Reserved 0 P120 to
0149 P123
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From the V3.A Software to V6.E: 1 to 9929.

For the previous versions: 1 to 3000.

** For addresses n

V2.X software. For the following versions, they are suppressed

¥ For addresses n

the V2.X software. For the following versions, they are suppressed.

Address :: Group _ Descrlption - |range Step Umt : Format Value __-_:_Fig.r?g:eg.;
014A Output Relay | Max 12>> 010 31 1 - Fi4 0 P122-P123
allocation '
014B to Reserved P120 to
P123
' - LEDS_-:;;:Z.' - - |1Led j5'. - - . '5--1 e - F‘Q ;';; P120 'id'.*'.'j;
aﬂ(jc_afid_r;'_ Pl S = oo PdER
0151 Led 6 1 - F19 16 P120 to
P123
0152 Led7 1 - F19 32 P120 to
P123
0153 Led 8 1 F19 64 P120 1o
P123
0154 Led PF 5 1 F19' 0 P122-P123
0155 Led PF 6 1 F19' 0 P122-P123
0156 Led PF 7 1 F19' 0 P122-P123
0157 Led PF 8 1 F19' |0 P122-P123
0158 to Reserved P122-P123
015A
015B Logic input Logic input 1 VTA . F15 0 P122-P123
allocation Bis
015C Logic input 2 VTA - F15 |0 P122-P123
Bis
015D Logic input 3 VTA - F15 0 P122-P123
Bis
015E Logic input 4 VTA i Fi5 0 P122-P123
Bis
015F Logic input 5 VTA - F15 0 P122-P123
Bis
* From the V6.E Software

°0105, 0106, 0107: for P121, these information are available until the

°0108 and 0109: for P120, P121, these information are available until
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e L . Values e . 0 Faul!
B o0 B o s B
0160 [Logic input ~|Logicinput{ via - s
0161 Logic input 2 VTA ) F15 0 P120 to
P123
0162 Logic input 3 0 P122-P123
0163 Logic input 4 0 P123
Logic input 5 0 P123
| Ouiputrelay  |Broken coriductor |0 o P1eapios
CB failure 0 P122-P123
0167 l< 0 P122-P123
0168 [2> 0 P122-P123
0169 Thermal overload alarm |0 - 31 1 5 F14 0 P122-P123
016A Thermal overload trip 0-31 1 - Fi4 0 P122-P123
016B CB close 0-31 1 - F14 0 P121-
P122-P123
016C tAUXA1 0-31 1 2 Fl14 0 P122-P123
016D tAUX2 0-31 1 - F14 0 P122-P123
016° CB alarms 0-31 1 - F14 |0 P122-P123
016F Trip circuit 0-31 1 - F14 0 P123
0170 Active setting group 0-31 1 = F14 0 P122-P123
If active group =2 than
output =1
0171 Trip 0-31 1 - F14 1 P120 to
P123
0172 tl> 0-31 1 " Fi14 0 P121-
P122-P123
0173 th>> 0-31 1 - F14 0 P121-
P122-P123
0174 tI>>> 0-31 1 - F14 0 P121-
P122-P123
0175 tle> 0-31 1 = F14 0 P120 to
P123
0176 tle>> 0-31 1 - Fi4 0 P120 to
P123
0177 tl>>> 0-31 1 - F14 0 P120to
P123
0178 [> 0-31 1 Fi4 0 P121-
P122-P123
0179 I>> 0-31 1 C Fi4 0 . |P121-
P122-P123
017A [>>> 0- 31 1 - F14 0 P121-
P122-P123
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| Values |

Fault Range

A.Fi_dres_s.";-ﬁzro?p . -Descfrlpti_o;n . range Umt | bormat L
0178 > 0-31 1 e Fi4 0 P120 to
‘ P123
017C [>> 0-31 1 Fi4 0 P120 1o
P123
017D [>>> 0-31 1 F14 0 P120 1o
P123
017E Recloser running 0- 31 1 . F14 0 P123

Recloser final trip

Fi4

0 P123

Relay latching

P120 to

P123
0182 Blocking logic 1 01063 1 - F8' 0 P120to
P123
0183 Blocking logic 2 0to 63 1 - F8' 0 P122-P123
0184 Broken conductor 0-1 1 % Fod 0 P122-P123
detection
0185 tBC 0 to 14400( 1 - F1 0 Pi22-P123
0186 Cold load start 0-1 1 . F24 0 P122-P123
0187 Cold load start thresholds| 0 to 255 | 1 - F33 0 P122-P123
0188 Cold load start % 100 to 500] 1 F1 50 P122-P123
0189 Cold load start delay 110360007 | 1 1/10s | Fi 10 P122-P123
018A CB failure 0-1 1 F24 0 P122-P123
018B tBF 010 1000 |1 1/100 |F1 10 P122-P123
s
018C Logic Selectivity1 Oto15 1 - F40 0 P122-P123
018D tSEL1 0 to 15000/ 1 1/100 | F1 0 P122-P123
s
018E Logic Selectivity2 0to 15 1 - F40 0 P122-P123
018F tSEL2 0 to 15000 1 1/100 | F1 0 P122-P123
s

P122:P123

Post-time

-

F1

1 P122-P123

0192

Disturbance starting

condition

F32

0 P122-P123

* From the

\V3.A Software

For the previous versions: 10 to 360, Step 5, unit 1/100s.
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0193 |CBmonitoring |Qperatingtme. ~  Jo-1- |1 |- |Fea o [pioopiza
0194 Operating time threshold | 510 100 |5 1/100 s | F1 P122-P123
0195 Operation number 0-1 1 - F24 0 P122-P123
0196 Operation number 0-50000 |1 - F1 0 P122-P123
threshold
0197 CB switched Amps sum [0-1 1 F24 0 P122-P123
(Power n)
0198 CB switched Amps sum Oto |[10°6 A"|F3 P122-P123
threshold 4000
0199 Amps or square Amps [ 1-2 1 F1 1 P122-P123
019A Closing time threshold  [5t0 100 |5 1100 s| F1 0 P122-P123
019B Auxiliary timer 1 0 to 20000 | 1 1/100 s| F1 0 P122-P123
019C Auxiliary timer 2 0 to 20000 | 1 1/100 s| F1 0 P122-P123
019D Peak value 510 60 VTA |min Fa2 5 P122-P123
019E [2/11 threshold 2010 100 |1 % F1 20 P122-P123
019F Tripping time 1010500 |5  |1/100s|F1 10 |P122-P123
01A0 Closing time 10t0 500 |5 1/100 s | F1 10 P122-P123
01A1 Closing time threshold {0 -1 1 F24 0 P122-P123
validation
01A2 Trip circuit supervision [0 -1 1 F24 0 P122-P123
validation
01A3 t SUP 10t0 1000 | 5 1/100 s | F1 10 P122-P123
01A4 |< threshold CB failure |10 - 100 1 %ln F1 10 P122-P123
01A5 Instantaneous phase 0-1 1 - F24 0 P122-P123
blocking if CB failure
01A6 Instantaneous earth 0-1 1 - F24 0 P122-P123
blocking if CB failure
01A7 Rolling Sub period 0-60 1 min F1 P122-P123
Demand
01A8 Sub period number 0-24 1 = F1 P122-P123
01A9 Output relay | Communication Order 1* | 0 - 31 1 4 Fi14 0 P122-P123
allocation
01AA Communication Order 2* | 0 - 31 1 F14 = |0 P122-P123
01AB Communication Order 3* | 0 - 31 1 < F14 0 P122-P123
01AC Communication Order 4* | 0 - 31 1 = F14 0 P122-P123
01AD T comm 1* 10-500 |5 1/100s | F1 10 P122-P123
01AE T comm 2* 10-500 |5 1/100s | F1 10 P122-P123
01AF T comm 3* 10-500 |5 1/100s | F1 10 : P122-P123
01B0 T comm 4* 10-500 |5 1/100s | F1 10 P122-P123
01B1 tEXT 3 0-31 1 : Fi14 0 P122-P123
01B2 tEXT 4 0-31 1 - Fi4 0 P123
01B3 Auxiliary timer3 0-20000 |1 1/100s | F1 0 P122-P123
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Address Group | |Descrpion  |ponge | %P |UNt |FOmatlyaie R0
0184 Auxiliary timer4 0-20000 |1 1/100s | F1 0 P123
01B5 1o Reserved ' P120 to
01BF P123
01C0 to Reserved ™ P123
01F5
01F6 Remote trip™ 0-31 1 - F14 0 P123
01F7 Remote close™ 0-31 1 - Fi4 0 P123
01F8 SOFT function** 0-1 1 - F52 0 P123
01F9 SOFT timer”” 0 - 500 1 1/1000s| F1 0 P123
01FA SOFT parameter I>>or | 0-1 1 - F53 0 P123
[>>>""
01FB Trip bis** 0to 63 1 - F6' 0 P123
01FC Relay latching bis™ 010 63 1 ¥ FT 0 P123
01FD Output relay | SOFT* 0- 31 1 g Fi4 0 P123
allocation
01FE Output relay | Locked recloser *** 0- 31 1 - Fi4 0 P123
allocation

S From V5.D

*’ From V6.C

T From V6.G
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3.4 Page 2h (Access in reading and in writing)

Moy i G R i

0201 [> threshold 10 to 2500 1 Inf100 | F1 10 Pi21-P122-
Pi23

0202 I> time delay type Oio2 1 : F27 0 P121-P122-
P123

0203 [> IDMT Curve Type 0to 10 1 - F3 1 Pi21-P122-
Pi23

0204 |> TIMS value 25to0 1500 |25 1/1000 | F1 25 P121-P122-
P123

0205 I> K value (R! curve) 100 to 10000( 5 1/1000 | F1 100 P121-P122-
P123

0206 tl> value 0to 15000 |1 1/100s | F1 4 Pi121-P122-
P123

0207 I> Reset type 0-1 1 F27 0 P122-P123

0208 |> RTMS value 25103200 (25 1/1000 | F1 25 P122-P123

0209 |> tRESET value 4 10 10000 |1 1100 s | F1 4 P122-P123

020A to Reserved 0 P120 1o

020F P123

0210 |>> 0-1 1 - F24 0 P121-P122-
P123

0211 |>> Threshold 50104000 |5 Inf100 | FA1 50 P121-P122-
P123

0212 tl>> value 0to 15000 |1 1/100 s | F1 1 P121-P122-
P123

0213 |>> time delay type g-2 1 s Fe7 - |0 P122-P123

0214 I>> IDMT curve type | 0-10 1 - F3 1 P122-P123

0215 [>> TMS value 25 —1500 25 1/1000 [ F1 25 P122-P‘|23

0216 K value (Rl curve) 100 - 10000 | 5 1/1000 | F1 100 P122-P123

0217 [>> Reset Type 0-1 1 " F27 0 P122-P123

0218 [>> RTMS value 25-3200 |25 1/1000 |F1 25 P122-P123

0219 [>> tRESET value 4 — 10000 1 1/100 s | F1 4 P122-P123

021A to Reserved 0 P120 to

021F P123 l

0220 [>>> 0-1 1 2 F24 0 P121-P122- !
P123

0221 I>>> Threshold 50to 4000 |5 In/100 | F1 50 P121-P122-
P123

0222 tl>>> value 0to 15000 |1 1/100 s | F1 1 . | P121-P122-
P123 .

0223 I>>> on sample 0-1 1 - F24 0 P122-P123

0223 to Reserved 0 P120 to

022F P123
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- 7 _Valuéé'--_ - o B :quft' H
Address (Growp |Descripon | g |Step |UniL [Formatyp,, | Range
0230 [ 0-1 1 a F24 0 P120 to
P123
0231 | > Threshold 10to 1000 |5 1/1000 | F1 10 P120 1o
10n Pi23
0232 |.> time delay type Oto3 1 - F27 0 P120 to
P123
0233 |> IDMT curve type | 01010 1 - F3 1 P120 to
P123
0234 | > TMS value 25t0 1500 |25 | 1/1000 |F1 25 P120 to
P123
0235 |.> K value (Rl curve) |100 to 10000 5 1/1000 | F1 100 P120 to
P123
0236 tl> value 0to 15000 |1 1/100 s | F1 4 P120 10
' P123
0237 |> reset type 0-1 1 Fa7 0 P122-P123
0238 |.> RTMS value 25103200 |25 |1/1000 |F1 25 P122-P123
0239 |.> tRESET value 4 to 10000 |1 1100 s | F1 4 P122-P123
023A |.> Curve type 0-2 0 1 E3’ 0 P122-P123
(Belgium)
023B to Reserved P120to
023F P123
0240 | >> 0-1 1 - F24 0 P120to
P123
0241 [c>> Threshold 10to 8000 |5 1/1000 | F1 10 P120 to
10n P123
0242 tl>> value 0to 15000 |1 1/100 s | F1 1 P120to
P123
0243 l>> time delay type 0to3 1 - Fa7 0 P122-P123
0244 |;>> IDMT curve type |01 10 1 “ F3 1 P122-P123
0245 |.>> TMS value 25101500 |25 |1/1000 |Fi 25 P122-P123
0246 l.>> K value 100 to 10000 5 1/1000 | F1 100 P122-P123
(Rl curve)
0247 TReset Type 0-1 1 . Far 0 P122-P123
0248 Time Multiplier 25-3200 |25 |1/1000 |F1 25 P122-P123
TDMS
0249 TReset 4-10000 |1 1100 s | F1 4 P122-P123
024A Curve Type 0-2 0 1 F3' 0 P122-P123
(Belgium)
024B to Reserved 0 P120to
024° P123
024F |>> on sample 0-1 1 - F24 0 P122-P123
0250 l>>> 0-1 1 2 F24 0 P120 to
P123
0251 |;>>> Threshold 10t0 8000 |5 1/1000 | F1 10 P120 to
10n P123
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i\d_dfe_ss__- :Gr_.c'_}q_p;:_. - " Descrlption _ . . :\rfaa:n;?: ﬁ Step Unlt . ;Fp_rgrﬁat_z \F;ﬁi; Range -
0252 1IE>>>§1‘alue 010 15000 |1 1/100 s | F1 1 P120 1o
P123
0253 Ith> 0-1 1 F24 0 P122-P123
0254 Ith> Threshold 10 to 320 5 1/100 | F1 8 Pi122-P123
0255 Ilth> k value 100 to 150 |1 1/100 |F1 105 Pi22-P123
0256 Ith> trip threshold 50 1o 200 1 %o F1 100 P122-P123
0257 Ith> alarm 0-1 1 F24 0 P122-P123
0268 Ith> alarm threshold 50 1o 200 1 % F1 90 P122-P123
0259 Thermal overload time |1 to 200 1 mn F1 1 P122-P123
consifant
025A l< 0-1 1 - Fed 0 P122-P123
025B I< threshold 0to 100 1 % In F1 20 P122-P123
025C 12> 0-1 1 7 Fe4 0 P122-P123
025D |2> threshold 10 to 4000 |1 In/100 | F1 10 P122-P123
025E 12> time delay type Oto2 1 - F27 0 P122-P123
025F 2> IDMT type Oto@ 1 - F3 1 P122-P123
0260 12> TMS value 25101500 |25 | 1/1000 |F1 25 P122-P123
0261 12> K value (RI) 100 to 10000} 5 1/1000 | F1 100 P122-P123
0262 tI2> value 0to 15000 |1 1/100 s | F1 P122-P123
0263 I2> Reset type 0-1 1 F27 0 P122-P123
0264 12> RTMS value 25103200 (25 [1/1000 |F1 25 P122-P123
0265 2> tRESET value 4 to 10000 |1 1/100 s | F1 4 P122-P123
0266 linvs> 0-1 1 = F24 0 P122-P123
0267 linv>> Threshold 10— 4000 |1 1/100 In| F24 10 P122-P123
0268 tlinv>> value 0 to 15000 |1 1/100 s | F1 P122-P123
0268 to Reserved 0 P120 to
026E P123
026F tl< value 0to 15000 |1 1/100 s | F1 P122-P123
0270 AR Recloser valid 0-1 1 F24 0 P123
0271 CB position active 0-1 1 F1 0 P123
0272- Supervision window 1 to 60000 |1 1/100s | F18 1 P123
0273
0274 External blocking input |0 -1 1 Fo4 0 P123
0275 to Reserved P120 to
0276 P123
0277 Dead time 1 0 to 30000 |1 1/100 s | F1 1 P123
0278 Dead time 2 0 to 30000 |1 1/100 s | F1 1 P123
0279- Dead time 3 0 to 60000 |1 1/100s |F18 1 P123
027A
027B- Dead time 4 0 to 60000 |1 1/100s [F18 1 P123
027C
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Address Group. - Description < - eonge (S0P DN \FORDR e (TR0 L

027D- Reclaim time 2 to 60000 | 1 1/100s | F18 2 P123

027E '

027F- Inhibit time 2 {0 60000 |1 1/100s |F18 |2 P123

0280

0281 Recloser cycles for Oto4 1 F1 0 P123
phase faults

0282 Recloser cycles for Oto4 1 Fl 0 P123
earth faults

0283 I> Phase cycle 0-2222 1 F49 0 P123
configuration

0284 |>> Phase cycle 0-2222 1 F49 0 P123
configuration

0285 I>>> Phase cycle 0-2222 1 F49 0 P123
configuration

0286 |;> Phase cycle 0-2222 1 F49 0 P123
configuration

0287 |.>> Phase cycle 0-2222 1 F49 0 P123
configuration

0288 |;>>> Phase cycle 0-2222 1 F49 0 P123
configuration

0289 TAUX1 cycle 0-2222 1 F49 0 P123
configuration

028A TAUX2 cycle 0-2222 1 F49 0 P123
configuration
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3.5 Page 3h (Access in reading and in writing)
MaeslGioe. vemilon 8N e el
0300 ISefimggromp fl> = = hgd i 2 Pt 0 PIDLP).
. g _;. £ _. o _ - ; 5 e P?EB EV ..:..: -
0301 I> threshold 10 to 2500 | 1 In/100 | F1 10 P121-P122-
P123
0302 > time delay type 0to2 1 F27 |0 P121-P122-
P123
0303 [> IDMT Curve Typa 01to 10 1 - F3 1 Pi121-P122-
Pi123
0304 [> TMS value 2510 1500 | 25 1/1000 | F1 25 P121-P122-
P123
0305 [> Kvalue (Rl curve) 100 to B 1/1000 | F1 100 P121-P122-
10000 P123
0306 tl> value 0 to 15000 | 1 1100 s | F1 4 P121-P122-
P123
0307 I> Reset type D=4 1 F27 0 P122-P123
0308 I> RTMS value 25103200 |25 1/1000 | F1 25 P122-P123
0309 I> tRESET value 4 to 10000 | 1 1/100 s | F1 4 P122-P123
030A to Reserved 0 P120to
030F P123
0310 [>> 0-1 1 - F24 0 Pi121-P122-
BP128
0311 I>> Threshold 50 to 4000 | 5 In/100 | F1 50 P121-P122-
P123
0312 tI>> value 0 to 15000 |1 1/100 s | F1 1 P121-P122-
P123
0313 [>> time delay type 0-2 1 - F27 0 P122-P123
0314 [>> IDMT curve type 0-10 1 - F3 1 P122-P123
0315 I>> TMS value 25-1500 |25 1/1000 | F1 25 P122-P123
0316 K value (Rl curve) 100 - 5 1/1000 | F1 100 P122-P123
10000
0317 I>> Reset Type 0-1 1 - F27 0 P122-P123
0318 [>> RTMS value 25-3200 |25 1/1000 | F1 25 P122-P123
0319 [>> {RESET value 4 —10000 |1 1/100 s | F1 4 P122-P123
031Ato Reserved 0 P120 1o
031F P123
0320 [>>> 0-1 1 - F24 0 P121-P122-
P123
0321 [>>> Threshold 50 to 4000 | 5 In/100 | F1 50 P121-P122-
P123
0322 tI>>> value 0 to 15000 | 1 1/100 s | F1 1 P121-P122-
P123
0323 to Reserved 0 P120 1o
032F P123




Communications

MICOM P120/P121/P122/P123

P12x/EN CT/F75
Modbus Database

Page 25/170

e Wales= | 1 [ Fault R?'ﬂge-
Address|Group - |Deserption. | rnge SR [Unlt | FOMMBvne |
0330 I> 0-1 1 - F24 0 P120 fo
P123
0331 |.> Threshold 10 t0 1000 | 5 1/1000 | F1 10 P120 1o
10n P123
0332 > time delay type 0to3 1 F27 |0 P120 to
P123
0333 |> IDMT curve type 0to 10 1 F3 1 P120 to
P123
0334 | > TMS value 2510 1500 (25 | 1/1000 |F1 25 P120 to
P123
0335 |> K value (Rl curve) 100 to 5 1/1000 | F1 100 P120 to
10000 P123
0336 tl.> value 0 to 15000 | 1 1/100 s | F1 4 P120 1o
P123
0337 |.> reset type 0-1 1 F27 0 P122-P123
0338 | ;> RTMS value 2510 3200 |25 | 1/1000 |F1 25 P122-P123
0339 l> tRESET value 4 to 10000 | 1 1/100 s | F1 4 pP122-P123
033A |.> Curve type (Belgium) |0 -2 0 1 E3! 0 P122-P123
033B to Reserved P120 1o
033F P123
0340 | >> 0-1 1 - F24 0 P120 to
P123
0341 |>> Threshold 1010 8000 | 5 1/1000 | F1 10 P120 1o
I0n P123
0342 tl>> value 0 fo 15000 | 1 1/100 s | F1 1 P120 to
P123
0343 |.>> time delay type 0to3 1 - F27' |0 P122-P123
0344 [c>> IDMT curve type 01010 1 - F3 1 P122-P123
0345 |>> TMS value 25t0 1500 |25 | 1/1000 |F1 25 P122-P123
0346 |.>> K value 100 to 5 1/1000 | F1 100 P122-P123
(Rl curve) 10000
0347 TReset Type 0-1 1 - F27 0 Pi122-P123
0348 Time Multiplier 25-3200 (25 |1/1000 |F1 25 P122-P123
TDMS
0349 TReset 4 —10000 | 1 1/100 | Fi 4 P122-P123
sec
034A Curve Type 0-2 0 1 F3 |0 P122-P123
(Belgium)
034B to Reserved 0 P120 to
034F P123
0350 [>>> 0-1 1 2 Fed 0 P120 to
P123
0351 le>>> Threshold 10 t0 8000 | 5 1/1000 | F1 10 P120 to
10n P123
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0352 tl.>>>value 0 to 15000 | 1 1/100 s | F1 1 Pi120to
P123

0353 Ith> 0-1 1 F24 0 P122-P123

0354 lth> Threshold 1010320 |5 1/100 | F1 8 P122-P123

0355 Ith> k value 10010 150 | 1 1100 |F1 105 P122-P123

0356 Ith> trip threshold 5010 200 |1 Yo F1 100 P122-P123

0357 Ith> alarm 0-1 1 F24 0 P122-P123

0358 Ith> alarm threshold 5010200 |1 % F1 a0 P122-P123

0359 Thermal overload time | 110200 |1 mn F1 1 P122-P123

constant

035A l< 0-1 1 - F24 0 P122-P123

0358 |< threshold 0to100 |1 % In | F1 20 P122-P123

035C 12> 0-1 1 - F24 0 P122-P123

035D |2> threshold 10 to 4000 | 1 In/100 |F1 10 P122-P123

035E 12> time delay type Oto2 1 - F27 0 P122-P123

035F (2> IDMT type Oto9 1 - F3 1 P122-P123

0360 12> TMS value 25 to 1500 | 25 1/1000 | F1 25 P122-P123

0361 12> K value (RI) 100 to 5 1/1000 | F1 100 P122-P123

10000

0362 12> value 0 to 15000 | 1 1/100 s | F1 P122-P123

0363 12> Reset type 0-1 1 F27 0 P122-P123

0364 12> RTMS value 25 to 3200 | 25 1/1000 | F1 25 P122-P123

0365 12> tRESET value 4 to 10000 | 1 1/100 s| F1 4 P122-P123

0366 linv>> 0-1 1 - F24 0 P122-P123

0367 linv>> Threshold 10 — 4000 |1 I1/1 00 |F24 10 P122-P123

n

0368 tlinv=> value 0 to 15000 | 1 1/100 s | F1 P122-P123

0369 to Reserved 0 P120 to

036E P123

036F tl< value 0 to 15000 | 1 1/100 s | F1 P122-P123

0370 AR Recloser valid 0-1 1 F24 0 P123

0371 CB position active 0-1 1 F1 0 P123

0372- Supervision window 1 to 60000 | 1 1/100s|F18 1 F123

0373

0374 External blocking input |0 -1 1 F24 0 P123

0375 to Reserved P120 to

0376 P123

0377 Dead time 1 0 10 30000 | 1 1/100 s| F1 1 P123

0378 Dead time 2 0 to 30000 | 1 1/100 s | F1 1 P123

0379- Dead time 3 0 to 60000 | 1 1/100s|F18 1 P123

037A
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037B- Dead time 4 0 to 60000 | 1 1/100 s|F18 1 pP123

037C '

037D- Reclaim time 2 {0 60000 | 1 1/100 s| F18 2 P123

037E

037F- Inhibit time 2 to 60000 | 1 1/100s|F18 2 P123

0380

0381 Recloser cycles for Do 1 F1 0 P123
phase faults

0382 Recloser cycles for earth | 0 to 4 1 F1 0 P123
faults

0383 |> Phase cycle 0-2222 |1 F49 0 P123
configuration

0384 I>> Phase cycle 0-2222 |1 F49 0 P123
configuration

0385 |>>> Phase cycle 0-2222 |1 F49 0 P123
configuration

0386 | ;> Phase cycle 0-2222 |1 F49 0 p123
configuration

0387 |;>> Phase cycle 0-2222 |1 F49 0 P123
configuration

0388 |.>>> Phase cycle 0-2222 |1 F49 0 pPi23
configuration

0389 TAUX1 cycle 0-2222 |1 F49 0 P123
configuration

038A TAUX2 cycle 0-2222 |1 F49 0 P123
configuration

3.6 Page 4h

Access in writing.-

0400 Remote Remote control word 1 0 to 31 1 - F9 0 P120 to
control P123
0401 Reserved 0 P120 to
P123
0402 Remote control word 2 [0 to 511 1 - F39 0 P122-P123
(single output command)
0403 Remote control word 3 [0 o 1 1 - F46 0 pPi22-P123
3.7 Pages 5h/6h

These pages are reserved
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3.8 Page 7h
Access in quick reading only (MODBUS 07 function)

Fault
-Va'_lué?.:'

oup. Descnptlon y:;;zs | Step |Unit | Format

Address

Q700 |Quick . |Descripfionofthe | 0 1
- | reading byte | protection autocontrol L

3.9 Page 8h (P122, P123)

Time synchronisation: access in writing for n words (function 16). The time synchronisation
format is based on 8 bits (4 words).

If date Format (0135h) is private date then format is:

[opage  [Nobits nit
8 2 Year
8 1 1=12 Month
Day 8 1 1-31 Day
Hour 8 1 0-23 Hour
8
8

Time

Year pF+pf

Month

1 0-59 Minute
2 0 - 59999 Ms

Minute

Millisecond pF+pf

Else format is ( Inverted IEC 870-5-4 CP56Time2a):

Year 8 1 0-299 Year
Month 8 1 1-12 Month
8

Day of Week / 1 1-12 Day
Day of Month 1-31

Summer time / 00/ 8 1 0-1/00/ Hour
Hour 0-23

Invalidity/ 8 1 0-1/0/ Minute
Minute 0-59

Millisecond pF+pf 8 2 0 — 59999 Ms
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3.10 Mapping Access Characteristics
e Description of accessible addresses in reading of words (function 03 and 04).
P121
PAGE 00h PAGE 01h PAGE 02h
0000h to 006Fh 0100h to 0190h 0200h to 025Fh
PAGE 03h PAGE 05h
0300h to 035Fh 0500h to 052Ah
Pi22, P123
PAGE 00h PAGE 01h PAGE 02h
0000h to 006Fh 0100h to 01BFh 0200h to 028Ah
PAGE 03h PAGE 05h
0300h to 038Ah 0500h to 052Ch
e Description of accessible addresses in writing of 1 word (function 06).
P121
PAGE 01h PAGE 02h PAGE 03h
0100h to 0190h 0200h to 025Fh 0300h to 035Fh
PAGE 04h PAGE 05h
0400h to 0403h 0500h to 052Ah
P122. P123
PAGE 01h PAGE 02h PAGE 03h
0100h to 01BFh 0200h to 028Ah 0300h to 038Ah
PAGE 04h PAGE 05h
0400h to 0403h 0500h to 052Ch
° Description of accessible addresses in writing of n words (function 16).
P121
PAGE 01h PAGE 02h
0100h to 0190h 0200h to 025Fh
PAGE 03h PAGE 05h
0300h to 035Fh 0500h to 052Ah
Pi122. P123
PAGE 01h PAGE 02h PAGE 03h
0100h to 01BFh 0200h to 028Ah 0300h to 038Ah
PAGE 05h PAGE 08h
0500h to 052Ch 0800h to 0803h
J Description of accessible addresses in reading of bits (function 01 and 02).
WARNING: THE BITS NUMBER MUST NOT BE HIGHER THAN16. ADDRESSES ARE
GIVEN IN BIT ADDRESSES.
P24z
PAGE 00h PAGE 01h
0100h to 01FOh 1500h to 1830h
P122. P123:
PAGE 00h PAGE 01h

0100h to 0250h

1500h to 1830h
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e Description of accessible addresses in writing of 1 bit (function 05).

WARNING: THE BITS NUMBER MUST NOT BE HIGHER THAN 16.
P121, P22, P128:

PAGE 04h
4000h to 4002h

. Description of accessible addresses in writing of n bits (function 15).

WARNING: THE BITS NUMBER MUST NOT BE HIGHER THAN 16.
P121, P122. P123:

PAGE 01h
1500h to 1830h

Pages 9h to 21h

PAGE 04h

4000h to 400Fh and

4030h to 403Fh (only P122, P123)

Disturbance record data (25 pages). Access in words writing (function 03)

Each disturbance mapping page contain 250 words.

Addresses

Contents

0900h to 09FAh

250 disturbance data words

O0AOOh to OAFAhQ

250 disturbance data words

0B0OOh to 0BFAhQ

250 disturbance data words

0C00h to 0CFAh

250 disturbance data words

0D00Oh to ODFAhR

250 disturbance data words

OEO0Oh to OEFAhR

250 disturbance data words

0FO00h to OFFAhR

250 disturbance data words

1000h to 10FAh

250 disturbance data words

1100h to 11FAhR

250 disturbance data words

1200h to 12FAh

250 disturbance data words

1300h to 13FAhR

250 disturbance data words

1400h to 14FAhR

250 disturbance data words

1500h to 15FAh

250 disturbance data words

1600h to 16FAhR

250 disturbance data words

1700h to 17FAh

250 disturbance data words

1800h to 18FAh

250 disturbance data words

1900h to 19FAh

250 disturbance data words

1A00h to 1AFAQ

250 disturbance data words

1B00Oh to 1BFAh

250 disturbance data words

1C00h to 1CFAhQ

250 disturbance data words

1D00h to 1DFAhQ

250 disturbance data words

1E00h to 1EFAhQ

250 disturbance data words

1F00h to 1FFAR

250 disturbance data words

2000h to 20FAhQ

250 disturbance data words

2100h to 21FAhR

250 disturbance data words

NB: The disturbance data pages contain values of one channel from one
given disturbance record.
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3.11.1  Meaning of each value channel
e IA, IB, IC and |, channels:
The value is an signed 16 bits word equivalent to the ADC value
3.11.2  Calculation formula for phase current values

Line phase current value (primary value) = phase sampled value (e.g. word 10, 11, 12 or 13)
* phase primary CT / phase internal CT ratio (mapping address 0007) *V2

3.11.3  Calculation formula for earth current values
The formula depends of nominal earth current:
0.1 to 40 lon range

Line earth current value (primary value) = earth sampled value (e.g. word 10 or 14) * earth
primary CT / earth internal CT ratio (mapping address 0008=800) "2

0.01 to 8 lon range

Line earth current value (primary value) = earth sampled value (e.g. word 10 or 14) * earth
primary CT / earth internal CT ratio (mapping address 0008=3277) *+2

0.002 to 1 lon range

Line earth current value (primary value) = earth sampled value (e.g. word 10 or 14) * earth
primary CT / earth internal CT ratio (mapping address 0008=32700) "~

° Frequency channel:

Time between two samples in microseconds

e Logic channels:

Bit 0 .Trip relay (RL1)

Bit 1 Output relay 2 (RL2)
Bit2 Output relay 3 (RL3)
Bit 3 Output relay 4 (RL4)
Bit 4 Watch-dog relay (RLO)
Bit 5 Output relay 5 (RL5)
Bit 6 Output relay 6 (RL6)
Bit 7 Output relay 7 (RL7)
Bit 8 Output relay 8 (RL8)
Bit 9 Reserved

Bit 10 Logic input 1 (EL1)
Bit 11 Logic input 2 (EL2)
Bit12 Logic input 3 (EL3)
Bit13 Logic input 4 (EL4)
Bit 14 Logic input 5 (EL5)
Bit15 Reserved
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3.12 Page 22h
Disturbance record index frame (7 to 9 Words)

Access in word reading (function 03)

- - ﬁddl‘zéSS‘es_... - e o o Cdnfé_nté" . :_:: . " :“ -

2200h Disturbance data index frame

Disturbance record index frame

> - Word . Contents
n° 1 Disturbance record number

ne 2 Disturbance record finish date (second)

n®3 Disturbance record finish date (second)

n® 4 Disturbance record finish date (millisecond)
n°5 Disturbance record finish date (millisecond)
n® 6 Disturbance record starting condition:

1: tripping command (RL1)
2: instantaneous

3: remote command

4: logic input
n®7 Frequency at the post-time beginning
n° 8 (=0) Optional
n°g9 (=0) Optional

3.3 Page 35h (addresses 3500h to 354Ah)

Event record data (9 words)

Word n° 1: Event meaning

Word n°® 2: MODBUS associated value
Word n® 3: MODBUS address

Word n® 4: COURIER Cell address

Words n° 5 & 6 if data format is private:

Event date (second) number of seconds since 01/01/94
Words n°® 7 & 8 if data format is private:

Event date (millisecond)
Words N°5, 6, 7, 8, if data format is Inverted IEC 870-5-4 CP56Time2a:

See format § 3.9 Page 8h (P122, P123)

Word n® 9: Acknowledge
0=event non acknowledged
1= event acknowledged
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Gote |Wemningottheswent (Twe [GGR® G
00 No event - -
01 Remote closing F9 013h 021
02 Remote tripping Fo 013h 021
03 Disturbance recording start F9 -
04 Trip output delatch F9 013h 021
05 Setting change Address
06 Remote thermal reset Fo
07 Maintenance Mode Fatd 0400h -
08 Control relay in maintenance mode |F39 T4 013h -
09 I> F17 T4 014h 023
10 I>> F17 T4 015h 023
11 [>>> F17 14 016h 023
12 > Fie T4 017h 023
13 | .>> F16 T4 018h 023
14 | >>> FieTd 019h 023
15 Thermal overload alarm F37 11 020h 023
16 Thermal overload threshold F37 T 020h 023
17 tl> F17 T4 014h 023
18 tl>> F17 14 015h 023
19 tl>>> F17 T4 016h 023
20 tl> Fi16 T4 017h 023
21 tl>> F16 T4 018h 023
22 tl>>> Fie Tl 019h 023
23 tl< Fig T4 021h 023
24 Broken conductor F3g Tl 023h 024
25 t Aux 1 Fag T 023h 024
26 1 Aux 2 Fag T4 023h 024
27 CB failure Fag T4 023h 024
28 Selective scheme logic 1 F20 T4 011h 020
29 Selective scheme logic 2 Feo Tl 011h 020
30 Blocking logic 1 F2o Tl 011h 020
31 Blocking logic 2 F2o T4 011h 020
32 Setting group change F20 011h 020
33 52a Fa0 T 011h 020
34 52b Foo T4 011h 020
35 Acknowledgement of the output F2o T 011h 020
relay latched, by logic input,
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36 SF6 Feo T 011h 020
37 Cold load start F20 T4 011h 020
38 Change of input logic state Fi2 14 010h 020
39 Thermal overload trip F37 013h 021
40 tl> trip F13 013h 021
4 tI>> trip F13 013h 021
42 ts>> trip F13 013h 021
43 tle> trip F13 013h 021
44 tl>> trip F13 013h 021
45 tlg>>> trip Fi3 013h 021
46 tl< trip F13 013h 021
47 Broken conductor trip F13 013h 021
48 tAUX 1 trip Fi3 013h 021
49 tAUX 2 trip Fi13 013h 021
50 Output relays command Fag Tl 013h 021
51 Front panel single alarm acknowl. |- -
52 Front panel all alarms acknowledge |- -
53 Remote single alarm acknowledge |- -
54 Remote all alarms acknowledge m .
55 Major material alarm F45 T 00Fh 022
56 Minor material alarm Fa5 T { 00Fh 022
57 12> FieTd 022h 024
58 tI2> Fi6 T4 022h 024
59 Operation time Fa3 T d 028h 024
60 Operation numbers Fa3 T4 028h 024
61 Sum of switched square amps Fa3 Tl 028h 024
62 Trip circuit supervision F43 T4 028h 024
63 Closing time Fa3 Tl 028h 024
64 Reclose successiul Fa3 Tl 028h 024
65 Recloser final trip F43 1l 028h 025
66 Recloser settings error or F43 T4 028h 024

configuration error
67 12> trip F16 T4 013h 021
68 General Starting (IEC103) F11d 009h -
69 Recloser active (IEC103) Fa3 T{ 028h -
70 CB Closed by autoreclosure g
(IEC103)
71 Relays latching F13 02Eh -
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Cote [Meamogottheswent | LGRS oy
72 External CB failure F20bis T+  |02Ah - |o20
73 < F16 T+ 021h 023
74 12>> Fig T4 022h 024
75 ti2>> Fig 11 022h 024
76 |2>> Trip Fi6 T4 013h 021
77 Reserved
78 Latching Trip Relay (RL1) - -

79 t AUX3 F38 023h 025
80 t AUX3 TRIP F13 013h 021
81 { AUX4 F38 023h 025
82 t AUX4 TRIP F13 013h 021
83 t Resel I> F17 T4 014h 025
84 t Reset I>> F17 1 015h 025
85 t Reset le> Fi6 T4 017h 025
86 { Reset le>> Fie T4 018n 025
87 t Reset 12> Fie T4 022h 025
88 TRIP Breaker Failure F13 013h 021
89 t BF / Ext. Breaker Failure F38 023h 025
90 Manual Close (input) F20 bis T4 | 02Ah 020
91 t SOTF F54 070h 025
92 TRIP t SOTF Fi3 013h 021
93 Local Mode (IEC 103) F20 bis T4 | 02Ah 020
94 Reset leds (IEC103)

95 Recloser locked Fa3 1l 028h 024
96 Recloser in progress F43 T 028h 025

NOTA: The double arrow T | means the event is generated on event

occurrence (1) and on event disappearance (4).

On event occurrence, the corresponding bit of the associated format is
setto « 1 ».

On event disappearance, the corresponding bit of the associated
format is set {0 « 0 ».

3.14 Page 36h
Most older event data

Access in word reading (function 03)

3600h Most older event data
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315 Page 37h
Fault record value data

Access in word reading (function 03)

3700h Fault value record n°1
3701h Fault value record n°2
3702h Fault value record n°3
3703h Fault value record n°4
3704h Fault value record n°5

Word n®1:  Fault number
Words n° 2 & 3 if data format is private:
Event date (second) number of seconds since 01/01/94
Words n° 4 & 5 if data format is private:
Event date (millisecond)
Word n® 6 if data format is private:

Fault date (season)
0= winter
1= summer
2= undefined

Words n° 5, 6, 7, 8, if data format is Inverted IEC 870-5-4 CP56Time2a:
See format § 3.9 Page 8h (P122, P123)

Word n° 6 if data format is Inverted IEC 870-5-4 CP56Time2a:
Null value

Word n° 7: Active setting group during the fault (1 or 2)

Word n® 8: Fault origin
0= none
1= phase A
2= phase B
3= phase C
4= phases A-B
5= phases A-C
6= phases B-C
7= phases A-B-C
8= earth

Word n°® 9: Fault recording starting origin
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3.15.1

3:156.2

3.15.3

Fault nature code meaning

_ ~  Code. - - :;;5" . ..'F'auft-origiri ' j

00 Null event

01 Remote trip

02 Thermal overload trip

03 tl> trip

04 tl>> trip

05 tl>>> trip

06 tl> trip

07 tl>> trip

08 tle>>> trip

09 tl< trip

10 Broken conductor trip

11 t Aux 1 trip

12 t Aux 2 trip

13 t12> trip

14 t12>> trip

15 t Aux 3 trip

16 t Aux 4 trip

17 Breaker Failure Trip

18 SOTF
Word n® 10: Fault value current (fundamental value)
Word n® 11: Phase A current value (True RMS value)
Word n® 12: Phase B current value (True RMS value)
Word n® 13: Phase C current value (True RMS value)
Word n® 14: Earth current value (True RMS value)
Word n® 16: . Acknowledge of fault 0: fault non-acknowledged

1: fault acknowledged

Calculation formula for phase current values

Line phase current value (primary value) = phase sampled value (e.g. word 10, 11, 12 or 13)
* phase primary CT / phase internal CT ratio (mapping address 0007)

Calculation formula for earth current values
The formula depends of nominal earth current:
0.1 to 40 lon range

Line earth current value (primary value) = earth sampled value (e.g. word 10 or 14) * earth
primary CT ratio/ earth internal CT ratio (mapping address 0008=800)

0.01 to 8 lon range

Line earth current value (primary value) = earth sampled value (e.g. word 10 or 14) ™ earth
primary CT ratio/ earth internal CT ratio (mapping address 0008=3277)

0.002 to 1 lon range

Line earth current value (primary value) = earth sampled value (e.g. word 10 or 14) ™ earth
primary CT ratio/ earth internal CT ratio (mapping address 0008=32700)
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3.16 Page 3Eh

Communications

MICOM P120/P121/P122/P123

Most older Fault record value data

Access in word reading (function 03)

" Contents

3E00N

Most older Fault record

3.17 Pages 38h to 3Ch

Selection of the disturbance record and channel (11 to 13

address reading)

Access in word reading (function 03)

words are uploaded for each

. Address. Drsturbancerecord number| Format. .
3800h | 1 1A

3801h 1 B

3802h 1 IC

3803h 1 I

3804h 1 Freguency

3805h 1 Logic input and outputs
3900h 2 A

3901h 2 B

3902h 2 IC

3903h 2 [

3904h 2 Frequency

3905h 2 Logic input and outputs
3A00h 3 IA

3A01h 3 B

3A02h 3 IC

3A03h 3 I

3A04h 3 Frequency

3A05h 3 Logic input and outputs
3B00h 4 A

3B01h 4 B

3B02h 4 IC

3B03h 4 I

3B04h 4 Freguency

3B05h 4 Logic input and outputs
3C00h 1 (A

3C01h 1 B

3C02h 1 IC

3C03h 1 le

3C04h 1 Frequency

3C05h 1 Logic input and outputs
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Word n® 1: Number of samples included in the mapping
Word n® 2: Sample number in pre-time
Word n® 3: Sample number in post-time
Word n® 4: Phase primary CT ratio
Word n° 5: Phase secondary CT ratio
Word n® 6. Earth primary CT ratio
Word n® 7: Earth secondary CT ratio
Word n® 8. Phase internal CT ratio
Word n® ©: Earth internal CT ratio
Word n® 10: Mapping last page number
Word n® 11: Number of words in the mapping last page
Word n®12: Coefficient of samples conversion (=1) (Optional)
Word n° 13: Reference of samples conversion (=1) (Optional)
317.1  Calculation formula for phase current values

3.17.2

3.18

Line phase current value (primary value) = phase sampled value (e.g. address 3800h, 3801h
or 3802h) * phase primary CT * (1 / internal phase ratio) * 2

Calculation formula for earth current values

Line earth current value (primary value) = earth sampled value (e.g. address 3803h) * earth
primary CT * (1 / internal earth ratio) * \2

Pages 3Dh
Number of disturbance records available

Access in word reading (function 03)

ddres
3D00h i - Nurﬁbér of diétufbanc.é recordé available
Word n® 1: Number of disturbance records available
Word n® 2: Oldest disturbance record number (n)
Words n® 3 & 4: Oldest disturbance record date (second)
Words n° 5 & 6: Oldest disturbance record date (millisecond)
Word n°® 7: Disturbance record starting origin

1= trip relay (RL1)
o= instantaneous threshold
3= remote command

4= logic input
Word n® 8: Acknowledge
Word n® 9: Number of Previous Disturbance record (n+1)
Words n® 10 & 11: Previous disturbance record date (second)

Words n® 12 & 13: Previous disturbance record date (millisecond)

Word n” 14: Disturbance record starting origin
1= trip relay (RL1)
o= instantaneous threshold
3= remote command
4= logic input

Word n® 15: Acknowledge
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Word n° 16:

Words n® 17 & 18:
Words n° 19 & 20:

Word n® 21:

Word n°® 22:
Word n° 23:

Words n® 24 & 25:
Words n® 26 & 27:

Word n° 28:

Word n® 28:
Word n°® 30:

Words n® 31 & 32:
Words n° 33 & 34:

Word n° 35:

Word n® 36:

Number of Previous Disturbance record (n+2)
Previous disturbance record date (second)
Previous disturbance record date (millisecond)

Disturbance record starting origin
1= trip relay (RL1)
2= instantaneous threshold
3= remote command
4= logic input

Acknowledge

Number of Previous Disturbance record (n+3)
Previous disturbance record date (second)
Previous disturbance record date (millisecond)

Disturbance record starting origin
1= trip relay (RL1)
2= instantaneous threshold
3= remote command
4= logic input

Acknowledge

Number of Previous Disturbance record (n+4)
Previous disturbance record date (second)
Previous disturbance record date (millisecond)

Disturbance record starting origin
1= trip relay (RL1)
2= instantaneous threshold
3= remote command
4= logic input

Acknowledge
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4. DESCRIPTION OF THE MAPPING FORMAT, MiCOM P122 AND P123

F1 Unsigned integer — numerical data: 65535

F2 Signed integer — numerical data: -32768 — 32767

F3 Unsigned integer — curves type
: STI (IEC)

. Sl (IEC)

. V| (IEC)

. El (IEC)

- LTI (IEC)

1 STI (C02)

. MI (ANSI)

(LTI (CO8)

L VI (ANSI)

- El (ANSH)

10: RC (IEC) Rectifier curve

OO ~NoopkhowNn =0

Fa' Unsigned integer —Belgium curves type for Earth sensitive version

0: Network 1 (Laborellec)
1: Network 2 (Laborellec)
2: source 3 (Laborellec)

F4 Unsigned integer: MODBUS speed
: 300

: 600

11200

12400

4800

9600

19200

: 38400

F5 Unsigned integer: parity
0: without

1: even

2: odd

F6 Unsigned integer: Tripping configuration
bit 0: tl>

bit 1: tl>>

bit 2: tl>>>

bit 3: tl.>

bit 4: tl_>>

bit 5: tl.>>>

bit 6: |<

bit 7: tlth>

bit 8: Broken conductor detection
bit 9: t Aux 1

bit 10: t Aux 2

bit 11: tI12>

bit 12: ti2>>

bit 13: t Aux 3

bit 14: 1 Aux 4

bit 15; Breaker Failure

F6' Unsigned integer: Tripping configuration
bit 0: SOFT

bit 1: Remote Trip

bit 2 to-15: Reserved
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CODE. = = . s BESCRIPTION: -

F7 | Unsigned integer: Latching configuration
bit 0: SOFT
bit 1 to 15: Reserved

F8 Unsigned integer: Latching configuration
bit 0: > latching

bit 1: I>>

bit 2: I>>>

bit 3: | >

bit 4: | >>

bit 5: I>>>

bit 6: I<

bit 7: tith>

bit 8: Broken conductor detection
bit 9: 1 Aux 1

bit 10: t Aux 2

bit 11: tl2>

bit 12: tI2>>

bit 13: t Aux 3

bit 14: t Aux 4

bit 15: Breaker Failure

Fg' Unsigned integer: Blocking logic configuration
bit 0: I> blocking

bit 1: |>>

bit 2: |>>>

bit 3: 1>

bit 4: [.>>

bit 5: [;>>>

bit 6: reserved

bit 7: tith>

bit 8: Broken conductor detection
bit 9: t Aux 1

bit 10: t Aux 2

bit 11: tl2>

bit 12: t12>>

bit 13: t Aux 3

bit 14: t Aux 4

bit 15: reserved

F9 Unsigned integer: Remote control 1
bit 0: Tripping contact delatched

bit 1: 1¥ alarm acknowledge

bit 2; All alarms acknowledge

bit 3: Remote tripping

bit 4: Remote closing

bit 5: Setting group change

bit 6: Thermal state reset

bit 7: Peak and rolling value reset

bit 8: Disturbance record remote start
bit 9: Maintenance mode

bit 10: Recloser counter reset

bit 11: Recloser reset

bit 12: Local manual acknowledge

bit 13: Oldest event acknowledge

bit 14: Oldest fault acknowledge

bit 15: Hardware RAM alarm acknowledge

Fi0 2 characters ASCII
32 —127 = ASCI| charactert
32 —127 = ASCIl character 2

F1i1 Reserved
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= copE g . DESCRIFTION.

F12 Unsigned integer: Logic input status

bit 0: logic input number 1
bit 1: logic input number 2
bit 2: logic input number 3
bit 3: logic input number 4
bit 4: logic input number 5
bits 5 to 15: reserved

Fi3 Unsigned integer: logic outputs status

bit 0: logic output number RL1 (tripping)
bit 1: logic output number RL2

bit 2: logic output number RL3

bit 3: logic output number RL4

bit 4: logic output number RLO (watchdog)
bit 5: logic output number RL5

bit 6: logic output number RL6

bit 7: logic output number RL7

bit 8: logic output number RL8

bits 9 to 15: reserved

F14 Unsigned integer: logic outputs configuration

bit 0: selection logic output number RL2
bit 1: selection logic output number RL3
bit 2: selection logic output number RL4
bit 3: selection logic output number RL5
bit 4: selection logic output number RL6
bit 5: selection logic output number RL7
bit 6: selection logic output number RL8

F15 Unsigned integer: logical input allocation

bit 0: delatch allocation

bit 1: allocation 52 a

bit 2: allocation 52 b

bit 3: allocation Lack of SF6

bit 4: allocation external input 1

bit 5: allocation external input 2

bit 6: allocation logic blocking 1

bit 7: allocation logic blocking 2

bit 8: allocation disturbance start

bit 9: allocation cold load start

bit 10: allocation selective scheme logic 1
bit 11 allocation selective scheme logic 2

bit 12: allocation change of setting group
bit 13: allocation recloser locked

bit 14: allocation thermal state reset

bit 15: allocation trip circuit supervision

F15bis bit 0: allocation Circuit Breaker Failure
bit 1: Reset of LEDs alarms

bit 2: Maintenance mode

bit 3: allocation external input 3

bit 4: aliocation external input 4

bit 5: SOFT/TOR (from V6.C)

bit 6: Local/remote (from V6.C)
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F16 Unsigned integer: threshold earth information status

bit O: information threshold exceeded (I> or | >> or | .>>>)
bit 1: reserved

bit 2: reserved

bit 3: reserved

bit 4: reserved

bit 5: Instantaneous information |.> or |>> or [.>>>

bit 6: Tripping information tl.> or tl.>> or tl>>>

bits 7 to 15: reserved

FIy Unsigned integer: threshold phase information status

bit 0: information thresold exceeded (I, I>>, [>>>)
bit 1: Instantaneous |A

bit 2: instantaneous 1B

bit 3: Instantaneous IC

bit 4: reserved

bit 5: Instantaneous information |> or I>> or [>>>
bit 6: Tripping information tl> or tl>> or tl>>>

bits 7 to 15: reserved

F18 Long integer
F19 Unsigned integer: LEDs allocation
bit 0: I>
bit 1: ti>
bit 2: I>>
bit 3: tl>>
bit 4: |>>>
bit 5: tl>>>
bit 6: 1>
bit 7: tl>
bit 8: I.>>
bit 9: tl>>
bit 10: I.>>>
bit 11: tl>>>
bit 12: Thermal overload trip
bit 13: tI2>

bit 14: Broken conductor trip
bit 15: CB failure

bit 16: Logic input 1

bit 17: Logic input 2

bit 18: Logic input 3

bit 19: Logic input 4

bit 20: Logic input 5

bit 21: Recloser running
bit 22: Recloser locked
bit 23: tAUXT

bit 24: tAUX2

bit 25: t12>>

bit 26: SOFT (from V6.C)
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. CODE =

DESCRIPTION

F20

Unsigned integer: logic input data status
bit 0: Selective scheme logic 1
bit 1: Selective scheme logic 2
bit 2: Relay delatch

bit 3: CB position (52 a)

bit 4: CB position (52 b)

bit 5: Lack of SF6

bit 6: External 1

bit 7: External 2

bit 8: Blocking logic 1

bit 9: Blocking logic 2

bit 10: Disturbance record start
bit 11: Cold load start

bit 12:; Setting group change
bit 13: Recloser locked

bit 14: Thermal state reset

bit 15: Trip circuit supervision

F20 bis

bit 0: CB Failure by external signalisation
bit 1: LEDs alarms reset

bit 2: maintenance mode

bit 3: External 3

bit 4: External 4

bit 5: Manual Close (SOFT/TOR)

bit 6: Local Mode

Fa21

Unsigned integer: software version
10: Version 1.A
11: Version 1.B
20: Version 2.A

F22

Unsigned integer: internal logic data

bit 0: Latching
bit 1: reserved

F23

Unsigned integer: relay status

bit 0: Relay status

bit 1: Minor material alarm

bit 2: Presence of non-acknowledged event

bit 3: Synchronisation state

bit 4: Presence of non-acknowledged disturbance record
bit 5: Presence of non-acknowledged fault record

bit 6: reserved

bit 7: reserved

F24

Status of the relay functions
0: Disabled
1: Enabled

F25

2 ASCII characters

F26

. |A measurement display (True RMS)
- |B measurement display (True RMS)
- |C measurement display (True RMS)
- IN measurement display (True RMS)

F27

: DMT time delay
- IDMT time delay
. Rl time delay

F2y

: DMT time delay
. IDMT time delay
: Rl time delay

3: Belgium curves

=m0 WMN =
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~ "cope. ] = = . DESCHIPTION
F28 0: 7 data bits
1: 8 data bits

F29 0: 1 stop bit
1: 2 stop bits

F30 0: Communication non-available
1. Communication available

F31 Unsigned integer: Number of available event records

: None

;1 event record available
: 2 event records available
: 3 event records available
. 4 event records available
: 5 event records available

O N —+0

F32 Unsigned integer:

0: Disturbance record start condition on INSTANTANEOQOUS
1: Disturbance record start condition on TRIPPING

F33 Cold load start thresholds

bit O: tI>

bit 1: tI>>

bit 2: tl>>>

bit 3: tl>

bit 4: tl_>>

bit 5: tl >>>

bit 6: Thermal overload trip
bit 7: t12>

bit 8: tI2>>

bit 9 to 15: reserved

F34 Reserved

F35 0: No disturbance record uploaded
1: Disturbance record upload running

F36 Memorised flags of non acknowledged alarms:
bit 0: 1>

bit 1: tl>

bit 2: [>>

bit 3: tl>>

bit 4: [.>>>

bit 5: tlp>>>

bit 6: Thermal overload alarm
bit 7: Thermal overload trip
bit 8: Broken conductor

bit 9: CB failure

bit 10: [2>>

bit 11: 12>

bit 12: tl12>

bit 13: t Aux 1

bit 14:t Aux 2

bit 15: t12>>

F37 Unsigned integer: Thermal overload information
bit 0: Thermal overload alarm
bit 1: Thermal overload trip
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. - DESCRIPTION:

F38

Unsigned integer:

bit 0: reserved

bit 1: CB failure

bit 2: Pole A opening

bit 3: Pole B opening

bit 4: Pole C opening

bit 5: Broken conductor

bit 6: t Aux 1

bit 7: t Aux 2

bit 8: Broken conductor time delay
bit 9: CB failure time delay

bit 10: Cold load pick up time delay
bit 11: CB alarms or bits 0,1,2,4 of F43
bit 12: t Aux 3

bit 13: t Aux 4

F39

Unsigned integer: output relay remote word in maintenance mode
bit 0: RL1 (trip)

bit 1: RL2

bit 2: RL3

bit 3: RLO (watch-dog)

bit 4. RL4

bit 5: RL5

bit 6: RL6

bit 7: RL7

bit 8: RL8

F40

Unsigned integer: selective scheme logic configuration
bit 0: tl>>

bit 1: tl>>>

bit 2: tl>>

bit 3: tl>>>

F41

0: Front and rear MODBUS communication

1: Front MODBUS and rear Courier communication
2 Front MODBUS and rear IEC103 communication
3: Front MODBUS and rear DNP3 communication

F42

5.10,15, 30 or 60 minutes

F43

bit 0: CB operating time overreach

bit 1: CB operation number overreach
bit 2: Square Amps sum overreach
bit 3: Trip circuit self-test

bit 4: CB closing time overreach

bit 5: Recloser locked

bit 6: Recloser successful

bit 7: Recloser in progress

bit 8: Closing command issued from recloser cycle
bit 9: Recloser configuration error

bit 10: Recloser in service

bit 11: Recloser final trip

F44

bit 0: CB, operating time overreach, memorised alarm
bit 1: CB operation number overreach, memorised alarm
bit 2: Square Amps sum overreach, memorised alarm
bit 3: Trip circuit self-iest, memorised alarm

bit 4: CB closing time overreach, memorised alarm

Bit 5: t Aux 3, Memorised alarm

Bit 6: t Aux 4, Memorised alarm

Bit 7: reserved

bit 8: SOFT
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= ecopE o 2 . DESCRIPTION.
F45 Unsigned integer: relay status

bit 0: Watchdog

bit 1: Communication failure
bit 2: EEPROM data failure
bit 3: Analogue failure

bit 4: Datation failure

bit 5: EEPROM calibration failure
bit 6: SRAM failure

bit 7: Battery failure

bit 8: Reserved

bit 9: Default settings alarm
bit 10 to 15: reserved

F46 bit 0: Launching |, harmenic calculation

bit 1: internally reserved for delatching of tripping relay only (RL1), and not like
bit 0 in F9.

bit 2: Acknowledgement of the oldest disturbance record

bit 3: End of maintenance mode

bit 4. Reset of Rolling Demands Data (average aviues and timers)
bit 5. Reset of maximum values of the averages in sub period

bit 6: LEDs reset

bit 7: Internal reset of non latched tripping LED

bit 8: communication Order 1

bit 9: communication Order 2

bit 10: communication Order 3

bit 11: communication Order 4

F47 0: user wishes working on EDGE (Rising or Falling) of the logic inputs
(configuration can be done by communication or by the front panel)
1: user wishes working on LEVEL (High or Low) of the logic inputs

F48 0: Private Format Date
1: IEC Format Date
F49 bit 0: Cycle 1 configuration ( trip and initialise the reclosure)

bit 1: Cycle 1 configuration ( block the tripping on cycle )

bit 2, 3: reserved

bit 4: Cycle 2 configuration ( trip and initialise the reclosure)
bit 5: Cycle 2 configuration ( block the tripping on cycle )

bit 6, 7: reserved

bit 8: Cycle 3 configuration ( trip and initialise the reclosure)
bit 9: Cycle 3 configuration ( block the tripping on cycle )

bit 10, 11: reserved

bit 12: Cycle 4 configuration ( trip and initialise the reclosure)
bit 13: Cycle 4 configuration ( block the tripping on cycle )

F50 0: DC Voltage
1: AC Voltage
F51 0: Direct phase rotation ABC
1: Inverse phase rotation ACB
F52 Status of SOFT functions (Switch On To Fault)
0: Disabled
1: Enabled
F53 SOFT parameters
0: Start [>>
1: Start I>>>
F54 Bit 0: SOFT in progress

Bit 1: Instantaneous information
Bit 2: Tripping information
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4.1 Disturbance record additional information
4.1.1 MODBUS request definition used for disturbance record
To upload a disturbance record, the following requests must be done in the exact given
order:
1. (optional): Send a request to know the number of disturbance records available in
SRAM.
2, (compulsory): Send a request with the record number and the channel number.
3. (compulsory): Send one or several requests to upload the disturbance record data. It
depends of the number of samples.
4. (compulsory): Send & request to upload the index frame.
41.2 Request to know the number of disturbance records in SEAM
“Stavemumber | Function code | Word address | Wordnumber | CRC
XX 03h 3Dh 00 00 24h | XX XX
This request may be answered an error message with the error code:
EVT_NOK(OF): No record available
NOTA: If there is less than 5 records available, the answer will contains zero
in the non-used words.
4.1.3 Service requests
This request must be send before uploading the disturbance record channel samples. It
allows to know the record number and the channel number to upload. It allows also to know
the number of samples in the channel.
XX - ..OBh | Refer to mapping| 00 0Bh XX XX
This request may be answered an error message with two different error codes:
CODE_DEF_RAM(02): SRAM failure
CODE_EVT_NOK(03): No disturbance record available in SRAM
4.1.4 Disturbance record upload request

XX 03h Refer to mapping| 01 to 7Dh XX XX

This request may be answered an error message with two different error codes:

CODE_DEP_DATA(04): The required disturbance data number is
greater than the memorised number.

CODE_SERV_NOK(05): The service request for disturbance record and
channe! number has not been send.
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4.1.5

41.6

4.1.7

41.8

Index frame upload request

Slave number | Function code | Word address | Word number | CRC

XX 03h 22h 00 00 07h 55 I ¢

This request may be answered an error message with an error code:

CODE_SERV_NOK(05): The service request for disturbance record and
channel number has not been send.

Two ways can be followed to retrieve an event record:
— Send a request to retrieve the oldest non-acknowledge event.
— Send a request to retrieve a dedicated event.

Reqguest to retrieve the oldest non-acknowledge event

Slave number | Function code | Word address | W

b5 03h 36h 00

0%9h XX XX

This event request may be answered an error message with the error code:

EVT_EN_COURS_ECRIT (5): An event is being written into the saved RAM.

NOTE: On event retrieval, two possibilities exist regarding the event record
acknowledgement:
a) Automatic event record acknowledgement on event retrieval.
b) Non automatic event record acknowledgement on event
retrieval.

a) Automatic event record acknowledgement on event retrieval:

The bit12 of the remote order frame (format F9 — mapping address 0400h) shall be set o 0.
On event retrieval, this event record is acknowledged.

b) Non automatic event record acknowledgement on event retrieval:

The hit12 of the remote order frame (format F9 — mapping address 0400h) shall be set to 1.
On event retrieval, this event record is not acknowledged.

To acknowledge this event, an other remote order shall be sent to the relay. The bit 13 of
this frame (format F9 — mapping address 0400h) shall be setto 1.

Request to retrieve a dedicated event

on code | |

XX 03h Refer to mapping| 00 09h | xx XX

This event request may be answered an error message with the error code:

EVT_EN_COURS_ECRIT (5): An event is being written into the saved RAM.

NOTA: This event retrieval does not acknowledge this event.
Modbus request definition used to retrieve the fault records
Two ways can be followed to retrieve a fault record:
Send a request to retrieve the oldest non-acknowledge fault record.

Send a request to retrieve a dedicated fault record.
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41,9 Request to retrieve the oldest non-acknowledge fault record
-:-'SI'_a,\r'é number _' Function .cc}de-:: i-'_:WrS_rd'-a-dd#ess | Word number | CRC
KX 03h 3Eh 00 00 OFh | %x XX
NOTA: On fault retrieval, two possibilities exist regarding the fault record
acknowledgement:

a) Automatic fault record acknowledgement on event retrieval.
b) Non automnatic fault record acknowledgement on evenl

retrieval.

a) Automatic fault record acknowledgement on fault retrieval:

The bit12 of the remote order frame (format F9 — mapping address 0400h) shall be set 10 0.
On fault retrieval, this fault record is acknowledged.

b) Non automatic fault record acknowledgement on fault retrieval:
The bit12 of the remote order frame (format F9 — mapping address 0400h) shall be set to 1.
On fault retrieval, this fault reCQrd is not acknowledged.

To acknowledge this fault, an other remote order shall be sent to the relay. The bit 14 of this
frame (format F9 — mapping address 0400h) shall be setto 1.

41.10 Request to retrieve a dedicated fault record

Word number '

XX 03h Refer to mapping| 00 OFh | xx XX

NOTA: This fault value retrieval does not acknowledge this fault record.
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1.1

1.1.1

K-BUS PROTOCOL AND COURIER LANGUAGE

The serial communications are transmitted on K-Bus, a multi-drop network proposing an
instantaneous interface with IEC 870 - 5 - FT1.2 standards. The language and the
communication protocol used are Courier. This concept permits especially to the generic
programmes of the principal units to access to a high number of different relay types without
need to change permanently the principal unit program for each relay type. The relays forms
a distributed database in which the principal workstation proceeds to a selective call of the
slave relays in order to know all necessary information.

Courier has a concept for the functions with a selective call system which allows not a slave
periphery to communicate directly with the central unit when one shall informs another about
a particular event. The slave workstation has to wait that the principal workstation asks for
the information. With Courier each information is given into a box with a code of the length
and the database type. In knowing the database format the reception periphery can read
them.

K-BUS

K-Bus is a communication system developed for connecting the slave peripheries in
remoting on the central unit, permitting them to execute all remote monitering and remote
control functions using the appropriated communication language. K-Bus is not able to
permit a direct communication between the slave peripheries. Only a communication
between the central unit and the slave peripheries can be established. The principal
characteristics of the K-Bus are his profitability, his high security level, his installation facility
and his user friendliness.

K-Bus transmission layer

The communication port is supported on the reception levels and the voltage transmission
RS485 with galvanic isolation assured by a transformer. A selective call protocol is used. No
relay unit is allowed to transmit before having received a validation message without any
error detection. The transmission is synchronous on a pair of isolated waves. The data are
coded FMO with a clock signal for eliminate all CC-component, allows the signal to cross the
transformers.

With the exception of the central units, each network node is passive. No defective unit from
the system can interfere with the communications established with the other units. The
message format is HDLC. The data transmission speed is 64 kbits/s.

K-Bus connection

The connection on the K-Bus port is realised by screwed terminals of 4 mm of MIDOS
standards or by FASTON-connectors. A cabled pair is sufficient to realise the connection,
knowing that the polarity is not important. It is recommended to use an external screen earth
linked at the end of the principal workstation only. The screen has to be fixed with a M4
screw following the wiring scheme (cf. TG: P12X/EN T). The functioning of the K-BUS
network is guaranteed for 32 units connected on 1000 meters of cables. Thanks to the data
code method, the polarity of the Bus cable connection is not important.

NOTE: The K-Bus network has to finish with a 150 ohms resistance on each
end of the Bus. The principal workstation can be placed anywhere on
the network. This command point has to be unique.

Auxiliary equipment

For communication with the relay it is necessary to have at least one converter case K-
Bus/IEC870-5 of the type KITZ and a computer suitable software, an interconnection cable
RS232 for connecting the KITZ to the computer and a software conform to the specification
of the Courier protocol.
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1.2

1.3

1.4
1.4.1

1.4.2

Relay courier database

The Courier database is two dimensional structure with each cell in the database being
referenced by a row and column address. Both the column and the row can take a range
from O to 255. Addresses in the database are specified as hexadecimal values, eg 0A02 is
column OA (10 decimal) row 02. Associated settings/data will be part of the same column,
row zero of the column contains a text string to identify the contents of the column.

This data base is given in paragraph 1, 4, 5.

Setting changes

This uses a combination of three commands to perform a settings change:
Enter Setting Mode - checks that the cell is settable and returns the limits

Pre-load Setting - Places a new value in the cell, this value is echoed to ensure that setting
corruption has not taken place, the validity of the setting is not checked by this action.

Execute Setting - Confirms the setting change, if the change is valid then a positive response
will be returned, if the setting change fails then an error response will be returned.

Abort Setting - This command can be used to abandon the setting change.

This is the most secure method and is ideally suitable for on-line editors as the setting limits
are taken from the relay before the setting change is made. However this method can be
slow if many settings are to be changed as three commands are required for each change.

Systems integration data

Address of the relay

The relays can have any address between 1 and 254 included. The address 255
corresponds to the global address to which all relays and all the other slave peripheries are
responding. The Courier protocol specifies that no response can be resent from a slave
periphery to a global message. This permits to avoid that all peripheries respond at the same
time creating by this way user conflict on the Bus.

Each relay has an address settled on 255 in order to guarantee that in case of his
connection to the operating network, its address cannot create any conflict with the address
of another periphery already running. In order to permit to a new periphery to get entirely
operational, its address has to be settled. The address can be modified manually by
capturing the password, than by following the method of the setting change through the user
interface on the front plate of the relay.

The same, if the network functioning on & computer takes in charge the auto-addressing, the
relay address can be settled on 0 10 active the characteristic of auto-addressing of the
computer software. The relay receives then the next valid address on the Bus.

If the address is 255 or it is unknown, it can be modified by sending a new address, with a
global message, to a periphery possessing a particular serial number. This method is used
for those peripheries which do not have any user interface for reading or for changing the
address in process.

Measured values

Each measured value can be periodically extracted by a selective call of MICOM P120,
P121, P122 and P123 relays.
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1.4.3

1.4.4

1.4.5

1.4.6

1.4.7

Status word

Each response of a slave periphery contains an octet of status. This octet is resent by the
relay at the beginning of each message for signalling important data. The principal
workstation can be design for responding automatically o these important data.

The contained indications are the following:

Bit0o-1= Recording of disturbance available for retrieval
Bit1-1= Change of the Unit status word

Bit2-1= Change of the control status word

Bit3-1= Relay busy, no response possible in time
Bit4-1= Relay out of service

Bitb-1= Recording of events available for retrieval
Bit6-1= Switched alarm indicator

Bit7-1= Switched tripping indicator

Only the bit 3 is used for versions P120 & P121.
Unit status word

The unit status word is located in the menu 000C.
Each bits pair of the Unit status word serves to indicate the status (position) of the unit

elements checked through the relay.
This functionality is not supported on MiCOM P120, P121, P122 and P123 relays.
Control status word

The Control status word is located in the cell of the menu 000D.

It is used for transmitting the control information of the slave periphery to the central unit.
Nevertheless, the relays described in this manual are protection relays, which are not using
this control characteristic. '

Logic input status word

The logic control input status can be observed in proceeding to a selective call from the cell
of menu 0020. The 2 bits inferior of the returned value indicating the status of each of the 2
logic inputs. This cell is accessible only in reading.

Bit O: logic input 1
Bit 1: logic input 2
Bit 2: logic input 3
Bit 3: logic input 4
Bit 4: logic input 5

Output relay status word

The output relay status can be observed in proceeding to a selective call from the cell of
menu 0021. The 8 bits inferior of the returned value indicating the status of each of the 5
output relays. This cell is accessible only in reading.

Bit O: relay 1 (TRIP)
Bit 1,2,3: programmable relays n° 2,3,4
Bit 4: Watchdog

Bit 5,6,7,8: programmable relays n® 5,6,7,8
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1.4.8 Control information

The status of internal controls triggered by the auto-control program of the relays can be
observed in proceeding to a selective call of the cell of menu 0022.

The bits 0 to 6 indicate the material controls of the product.

Bit 0 Analogue Output error

Bit 1 Caommunication error

Bit 2 EEPROM data error

Bit 3 Analogue fault

Bit 4 Clock error

Bit 5 EEPROM calibration error
Bit 6 RAM error

Bit 7 Battery error

Bit 8 Reserved

Bit 9 Default settings

Bit10to 15 Reserved
1.4.9 Protection Indication

The protection indications gives the status of different protection elements in the relay. The
fault indications are generated with these indications. _

They are transmitted in the events recordings, in case of a fault recording.

This is the only way to access io these indications.

The status of internal protection indication of the relays can be observed in proceeding 1o a
selective call of the cell of menu 0023 and 0024.

The following table presents the list of the protection indications of the cell 0023:

Bit':_poéi.’.(ion"i' e Func:tlon of ih_e ,prote:cficfnf_i- e
0 I>

=

[>>

[>>>

le>

le>>

les>>

tl>

fl>>

tlo>>

Ol | N O ;| B~ [N

tle>

—
o

tle>>

tles>>

—
—_

~&
n

Thermal alarm

—
w

Thermal overload

o

tl<

reserved

o
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The following table presents the list of the protection indications of the cell 0024

Bit pesition Function of the pr“otection
0 Broken conductor

1 t Aux 1

2 t Aux 2

3 Breaker {ailure

4 2>

5 tl2>

6 Open operating time

7 Trip operation number

8 SA 2n

9 Trip circuit Supervision

10 Close operating time

14 Successful autoreclose

12 Locked autorecloser

13 Autorecloser configuration fail
14 |2>>

15 t12>>

The following table presents the list of the protection indications of the cell 0025:

_Bii' pc_asi_tiq;i:_ - F'unjc::t_io'n_-;o_f th_e'p'r'o'tei:tion_:
0 t Aux 3

1 t Aux 4

2 t Reset |>

3 t Reset |>>

4 t Reset 10>

5 t Reset 10>>

6 t Reset 12>

7 t BF

8 t SOTF

9 Final Trip

10 Autoreclos. In progress
11 Reserved

12 Reserved

13 Reserved

14 Reserved

15 Reserved

1.4.10  Measurement control

The control functions through a relay of the MiCOM P12x range can be executed on a serial
link. These functions are supported in particular on the changes of the individual relay
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1.4.11

settings, on the changes of the setting groups, on the remote control of the circuit breaker,
as well as on the functions and the locking of the selected output relays.

The remote control is limited in the control functions selected in the table of the relays menu.
The CRC and the controls of the message length are used on each received message. No
response is given for messages received with an error detection. The principal unit can be
re-initialised in order to resent an order as often as wanted if he is not receiving any
response or if he receives a response with an error detection.

NOTE: The control commands are generally maierialised by the change of
the cell value. They dispose the same inherent security. No response
is allowed for the global orders to avoid any user conflict of the Bus.
For this type of order, a double start is used for the verification of the
message by the relay.

The relay transmits then a confirmation indicating that the control
order or the change of setting has been accepted.
If this is not the case, the relay is sending an error message.

Change of remote measurements

The relay is only responding to the orders of a setting change through the serial port if the
SDO link = 1 is selected. The selection of the SDO link = 1 is blocking all the changes of
remote setting with the exception of the SC logical links and the password capture. When the
SDO link = 0 is selected, the remote setting are protected by the password.

For changing the remote links, the password has to be first remote captured and the SD and
SDO function links have to be settled on 1.
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1.6

1.5.1

1.5:2

1.56.3

Event extraction

Events can be extracted either automatically or manually. For automatic extraction all events
are extracted in sequential order using the standard Courier mechanism, this includes fault.
The manual approach allows the user to select randomly an event, or a fault from the stored
records.

Automatic event extraction

This method is intended for continuous extraction of event and fault information as it is
produced via the rear port.

When new event information is created the Event bit is set within the Status byte, this
indicates to the Master device that event information is available. The oldest, unextracted
event can be extracted from the relay using the Send Event command. The relay will
respond with the event data, which will be either a Courier Type 0 or Type 3 event. The Type
3 event is used for fault records.

Once an event is extracted from the relay the Accept Event can be used to confirm that the
event has been successfully extracted. If all events have been extracted then the event bit
will reset, if there are more events still to be extracted the next event can be accessed using
the Send Event command as before.

Event types

Events will be created by the relay under the following circumstances:

o Change of state of output contact
. Change of state of opto input

. Protection element operation

e Alarm condition

e Setting Change
° Fault Record (Type 3 Courier Event)
Event format

The Send Event command results in the following fields being returned by the relay:

° Cell Reference
o Timestamp

° Cell Text

e Cell Value

Paragraph 2 contains a table of the events created by the relay and indicates how the
contents of the above fields are interpreted. Fault records will return a Courier Type 3 event
which contains the above fields together with two additional fields:

° Event extraction column

e Event number

These events contain additional information which is extracted from the relay using the
referenced extraction column. Row 01 of the extraction column contains a setting which
allows the fault record to be selected. This setting should be set to the event number value
returned within the record, the extended data can be extracted from the relay by uploading
the text and data from the column.
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1.5.4

1.6

Manual record extraction

Column 02 of the database can be used for manual viewing fault records. The contents of
this column will depend of the nature of the record selected. It is possible to select directly a
fault record. ’

Fault Record Selection (Row 01) - This cell can be used to directly select a fault record using
a value between 0 and 4 o select one of up to five stored fault records (0 will be the most
recent fault and 4 will be the oldest). The column will then contain the details of the fault
record selected (row 02 to 0A)

It should be noted that if this column is used to extract event information from the relay the
number associated with a particular record will change when a new fault occurs.

Disturbance record extraction (P122, P123 only)
The stored disturbance records within the relay are accessible via the Courier interface.

Select Record Number (Row 01) - This cell can be used to select the record to be extracted.
Record 0 will be the oldest un-extracted record, older records will be assigned positive
values, and negative values will be used for more recent records. To facilitate automatic
extraction via the rear port the Disturbance bit of the Status byte is set by the relay whenever
there are un-extracted disturbance records.

Once a record has been selected, using the above cell, the time and date of the record can
be read from cell 02. The disturbance record itself can be extracted using the block transfer
mechanism from cell BOOB.

As has been stated the rear Courier port can be used to automatically extract disturbance
records as they occur. This operates using the standard Courier mechanism defined in
Chapter 8 of the Courier User Guide.
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2. LIST OF EVENTS CREATED BY THE RELAY

.C__:_c')dé' . - Qel_l':_te)?t_".:---_ - - ..3:'3 s  |cell ..r“e-'fené_m_c,:__ei -

00 UNKNOWN EVENT - '

01 REMOTE CB CLOSING 0

02 CB TRIP 0

03 DIST TRIG 0

04 UNLOCK TRIP 0

05 SET. CHANGE 0

06 RESET THERM 0

a7 SET MAINT MODE 0

08 SET RELAY MAINT MODE 0021

09 I> 0023

10 |>> 0023

11 [>>> 0023

12 > 0023

13 | >> 0023

14 [>>> 0023

15 TH. ALARM 0023

16 - |TH OVERLOAD 0023

17 tl> 0023

18 tl>> 0023

19 tl>>> 0023

20 tl> 0023

21 tl>> 0023

22 tl>>> 0023

23 tl< 0023

24 BROKEN CONDUCTOR 0024

25 t Auxi 0024

26 t Aux2 0024

27 BREAKER FAILURE 0024

28 Logic Sel. 1 0020

28 Logic Sel. 2 0020

30 Blocking Logic 1 0020

31 Blocking Logic 2 0020 |

32 Setting change 0020 |

33 52 a 0020

34 52 b 0020 I

35 ACK ALL ALAR 0020 |

36 SF6 0020 i

37 COLD LOAD PICKUP 0020 |
|
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Code-

Cell text |Cell reference

38 TS Change 0020
39 TRIP: TH OVERLOAD 0

40 TRIP: tl> 0

41 TRIP: tI>> 0

42 TRIP: tl>>> 0

43 TRIP: tl > 0

44 TRIP: tl >> 0]

45 TRIP: tl>>> 0

46 TRIP: tl< 0

47 TRIP: BROKEN CONDUCTOR 0]

48 TRIP: t Aux 1 0]

49 TRIP: t Aux 2 0

50 AUX Relays 0021
51 ACK 1 AL (FRONT) 0

52 ACK ALAR (FRONT) 0

53 ACK 1 ALARM (COM) o

54 ACK ALAR (COM) 0

55 Hard Maj Alarm 0022
56 Hard min Alarm 0022
57 2 > 0024
58 t2> 0024
59 OPEN OPERATING TIME 0024
60 TRIP OPERATION Nb 0024
61 SA2N 0024
62 SW TRIP CIRCUIT 0024
63 CLOSE OPERATING TIME 0024
64 SUCCESS AUTORECLOSE 0024
65 AUTORECLOSER FINAL TRIP 0025
66 AUTORECLOSER CONF. FAIL 0024
67 TRIP: t 12 > 0021
68 Reserved

69 Reserved

70 Reserved

71 LATCHED RELAYS -

72 EXT BREAKER FAILURE 0020
73 l< 0023
74 2>> 0024
75 t2>> 0024
76 TRIP: ti2>> 0021
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:C.o'c.ié-'“  lcelitext .;.: . - :C_EH_;I‘Efere.nce.-- —
il Reserved |
78 LATCHED RELAY TRIP
79 t AUX3 0025
80 TRIP: t AUX3 0021
81 t AUX4 0025
82 TRIP: t AUX4 0021
83 t Reset |> 0025
84 i Reset [=> 0025
85 t Reset 10> 0025
86 t Reset 10>> 0025
87 t Reset 12> 0025
88 TRIP Breaker Failure 0021
89 t BF /Ext. Breaker Failure 0025
90 MANUAL CLOSE (Inp) 0020
91 t SOTF 0025
92 TRIP t SOTF 0021
93 LOCAL MODE 0020
94 Reserved
95 LOCKED AUTORECLOSER 0024
96 AUTORECLOS. IN PROGRESS 0025
GEN. SET. CHANGE

When the cell reference is different of zero this means that the event
is generated on event occurrence and another is generated on event

disappearance.

When the cell reference is equal to zero, only the event on edging edge is generated.

Twelve bits are available in the string of characters to describe the contain of the Courier

cell:

On event occurrence, the corresponding bit of the associated format is set to « 1 ».

On event disappearance, the corresponding bit of the associated format is set to « 0 ».




A3LNINTTdNI LON
:ebelg pays peoy -0
| = shem)y eleq 1abaju| paubisun dnoin Bumsesg 30
a9ININF TN LON
JPIOM SNIBIS jONU0D ao
a3LNINTTINI LON
e :plojA SNIBIS JUEld | D0
WislerA Bumes il (se1Aq g) 1ebejuy paubisun ssaippy go
eleq L (se1Ag z) 1ebeju| psubisun| |2A87 UONEDILNWILIOY VO
01/09/05 Bumes ZH XXXX (se1Aqg g) 1ebeiu| psubisun Aousnbaiy 60
eleq «JaquinN [eues , (se1hq 91) xa1 10SY laquinN [eues 80
eleq LADAQUINN ademulily | Awmfﬂﬂ @E Xe] ||1DOSsY laquunpy slemulllH 20
Bleg « 12qUINN [2PO ,, (se1hq 9}) @l 1108V laquinN [2poly 90
WX AV Bumes e, (se1hq v) xal 11DSY douaiajey Jueld G0
L/L2L/2E Bunies w02ld . (se1Aq 9) X8l 108V uopduoseq 70
L £ Q3LNINI TN LON
o , ISHLljU €0
Bumes (seiAq v)piomssed |1OSY piomssed
_ Pumes nbue| i |
- v.1vYd WILSAS 00| 00
deigxenmnn| edhiieo| puadag :_Jm_w_m_% puj o _ma__ﬁ_ﬂm_a el nusjy| moY| |0]
02ld NOILYSINYHDHO 3ISVav.Lva d31HN0Jd
€T Ld/TT LA/ LT Ld/OT Ld WODIN 0L L/¥ | sbed

aseqeje( I8lnon)
SUCNEDIUNUILLIOTD G/4/10 NI/XT Ld



Bled

<<<Q|}:LL
<<Q|1:0L
<0l 1:6
<<<Q| -G
<<Q| P
<0l ‘€

(suqg z 1) Beyy Areuig

L dnoib snyeis
ndu| 21607 opnasd €c

eled

paalasel :GL 0101

sBumes ynejeq :
peniasal :
penlasel :
panlasal :

qle2 e wolde] :
panlasal :
o811

ia wwoy :
118 1ndino euy :

(suq o) Bey Areuig

wiiely éc

Eled

Aelal Bopyoiem :
¥ Aejal :
¢ Aelal :
z fejel :

6

8

z

9

=1

.

€

elep lig woldel g
L

0

1%

€

c

L

(duy) | Aejai 0

(suq g) Beyy Areuig

sme)s Inding Aejey it

e1eq

Z indui Boj 1|
| indul Boj :0

(suq g) Bey Aeug

sme)g 1nduy 1607 0¢

; pantesal ‘pasnup) | 4L-2!

eleq

(sis10B1BYD g1) IX81 |1DSY

2ouslajey 8IEMIOS L

Ble(]

8s0|D :
duj :
uolessdo op :

Cc

(suq ¢) Beyj Areuig

|o41U0D) JBxealg UNaIID ol

deig/xep/uiin | 2dAL 118D

puadaq

- inejep )

pu

: .”...u . .,.”....w,m...mn_h.rﬂmm

X8 L nuapy _.;om ..,_o.o.

0L1/G1 obed

s e 4sunod

G/_/1D NIXeld

€z ld/celd/ LT ld/oT ld WODIN

suoneduUnL ole)



SaAND 08(3l10gEeT g e
8AIND |H 2 z
- awl esleaul 1| 1
L/E/0 Bumes 1=20}2 . 8w slulep o 0 Buiis pexapu| <| edA) odwe] 0
lsquinu
G00°0/0°L/L00 Bumes 1=201l2 Lugl 100 Juiod Buneoy) 1aunon <| pjoyseaiy | €0
/L0 Bumes pajqeus / , pajgesia 0 (Mg 1) Aieurg <| Xep 20
(Buipeay gns) weunalan | ebels LO
11nvd H1Yv3 00
¥/S/+ Bunies . (se1hq g) tebeju| paubisun Arepuooss | D 20
L/000E/ L Bumes . 0001 (se1Aq g) 18be1u| paubisun Arewid 19 Xy}
SOILYY 192 00| 30
Jaquinu
4°GA wolj Buniels eleQ jutod Buneoyy 1eunon ADNINDIAHA 60
laguinu
eleQ Juiod Buneoyj lelinoy SIAY 0l L0
SINIWIHNSYIN 00| €0
panlasay :GL 0l g
38010 ¥
didl €
SuLB|e || Yoy 2
Wie|e 1Sl 4oy [ L
L/LE /O Bunes L U002 din yoojun o (suqg g) Bej Aeulg | |011U0D sl0WaY L0
JOHLNOD H3SN 00| 10
derg/xepuip | odAL 1120 “puadsq | i ”,_s__awwh_% Pplrll o adAy eeq e nus| mou| 100

0L1/9] ebed
aseqeled] leunoD

G/.4/10 NI/ ld

gcld/cecld/Leld/0cld WODIN

SuoEDIUNUILLIOD



Jequinu ]
500°0/0'8/10°0 Bumes L=1212 . uol 100 juiod Buneoyy Jauno) <<<| pjoysalyl ze
L/L/0 Bumes pe|qeul / , pejgesid 0 (nq 1) Aeuig <<<| Xe st
(BuipeaH ang) weunolenQ £ abeis 02
pariesey | H1-0}
Jequinu
LO'0/0°0GH O Bumes 0=¢lL 12 .S 100 1iod Buleoly J8lnod <<| odwa) 8l
Jaguwnu
500°0/0°8/10°0 Bumes I=1L}2 Luol 100 jujod Buneoyy 18LN0H <<| pjoysaiy | il
L/1/O Bumes pe|gqeul / . pajgesia 0 (uq 1) Areuig <<| xe L1
(BuipesH ans) waunalenQ ¢ abels 0l
panlasay | 40-00
lsguunu
LO'0/0°0GH O Bumes 0=t0l2 .S 100 Juiod Buneoly 481IN0YH <| odwa] 60
laquinu
S00°0/0°0H/L0 Bumes Z2=v012 . b0 ujod Buneoyy 18UN0D <M 80
Jequinu
GZ0'0/G +/520°0 Bumes 1=r0}2 . G200 juiod Buneoy} 18UNOD <] SL L0
(30)od| ol
(ISNY) 13 6
(ISNV) IA 8
(800) 111 L
(ISNY) 1IN 9
(202) ILS g
(1392) 111 ¥
(130) 13 £
(132) In 2
(1I30) 1S L
L/0L/0 Bunies L=p012 L(1I30) 118 0 Bulig paxapu| <) edA] 8nnD S0
derg/xepuiy | edAL 1190 puadsq . m..A.:"_‘._Mhmm_w_m“N pup| | _M.mm%C... wiea| L i . axm.h-.._:m_a. moy 109

0L1// | =bed
oc 232 18unodD
G/—/1D NAXe Ld

€T ld/TeT Lld/LE Ld/0T Ld WODIN

suoneIIuUn.



IR

L/L/0

Bumes

Buiyoo|q o1BoT :
Z 1ndul [euls1x3 :
| indu [ewiex3 :

alnjle) do -
qcs-

B 26!
yojelep -

. Buiyjjou :

Bulg pexapu

Z uoneoo||e 1ndul [BaIBo7

c0

HL/0

Bunies

Buiyoo|g 01607 :
Z indul lewex3 :
L indul jeuieixg :

ainjlel go -
ges:
BZG:
yorelep :

. Buigjou -

O~ ANMOSTWHWON | O~ AN W0n O M~

O~ ANMOTWLOMN | O NS W0 O~

Buiig paxepu|

| uoneso|je indul [eo1bo

LO

SONILLIS SL

00

19

L /GE659/0

Bunies

paAlesal (G| 01 9
<<<| 1 bBupoolg :z
<<|1Buppooig :1
« <11 Bupdolg 0

(sug 91) Aeuig

uoneinbyuon | Bupoolg

€0

L /GESS9/0

buines

paAlasal (G| 01 9
<<<| yole g
<<| yoleT i}

« < Yyo1eT i0

(suq 91) Aieuig

uoneinbuon payoleT

c0

L /GESS9/0

Bumes

panlessl (G| 0] 9
<<<|l¢g
<<|}:}

<110

(suq 9}) Areuig

uoneinbyuon du |

10

WSILYINOLNVY

00

09

LO'0/0°0GL/ O

Bumes

L=1¢le

+S 100

wiod Buieoyy Jsuno

lequinu

<<<| odwe ]

€¢

dasig/xepup

adA ] 112D

puadag

. (unejep:y)
i “sanjep

pu

0 edAleea

X8l nuspy

__uo

eecld/eecld/ LT ld/0C ild WODIN

SUoNESIUNLUILLOD

0/ 1/8| sbed

esegeyed Jaunon
SL4/1D0 N=/XE Ld



L/SESS9/0

Bumes

paalesey Gl 0l ¢l
LER1B
<<<| Y7
<< Ve
<<|:2
<11l
<| 0

*

(sug 91) Areulg

4pe7

€0

1/5€5G59/0

Bumes

peniasay Gl 0 2t
<<<|1:G
<<<|
<<| 1€
<<|:2
</ il
<0

¥

(suqg 91) Aeulg

9 po7]

c0

L/GEGG9/0

Bunes

panesay Gl 01 2L
<<<| ]G
<<<|
<<|}g
<<| g
<iii
<|:0

*

(sug 9}) Aeuig

S pe

LO

SONILLAS SA31

0o| €9

L/L/0

Bumes

« 000

(suq g) Aeuig

<<<|]

40

L/L10

Bumes

« 000

suq ¢) Aleulg

<<<|

90

L/L/0

Bumies

» 000

)
siq g) Aeulg

<<| ]

G0

L/2/0

Buines

« 000

<<|

0

L/L10

Bumes

» 000

<}

€0

L/4/0

Bumes

» 000

(
(
(snq g) Areuig
(
(

suq g) Areulg

<

c0

L/L/0

Bumes

» 000

)

siig g) Areuilg
)
)

(suq g) Aeuig

didl TvYHIN3D

L0

00| 29

deig/xepyuliy | odAl 118D

uvcwquﬂ

ineep -)
. senjep

pu

edA ereq |

SONILLES OL

w.xw 1 ::mE

moy | 109

0LL/61 8bed

os e J81NoD

GL=/10 NI/Xe ld

cTld/eeld/Le Ld/0T Ld WODIN

suonesunt.

0D



A3LNINT TN LON Hodey jusad jesey 50
G3LNINTTdNI LON | siewl] puews( Josay 70
L/L/0 Bumes | vejsuel] Bumes €0
v1va W3LSAS WNOD oo| 48
peniasay Gl 0l gl
...\,..\.A_ 1:G6
<<<| P
<<|}:g
<<| g
<|1iL
1/GES59/0 Bumes <1 :0 (sug g1) Aeuig 8 paT 70
deigyxepuin | edAj 1@ puada( E:mmu,mm%_m% U:_ mn;._.m#mo .,.u..xmx._.._.._:m_.a Bom _o.U

ecld/celd/Leld/ocid WODIN

SUOEDIUNUIUIOD

0L L/0T @Bey

aseqeie(] J8uUnon

§/.4/10 N3/Xe td



L/leliee

Bumes

| QFINIFNT I LON |
, :ebejg pays peo’ —H0
ejeQ 1abau| _umcm_mc_: dnoig) Bumes 30
| | QFUINTNT TN LON |
. IpIOpA SNIBIS [0IU0D ao
 @ILNINT TN LON
_ el g :plopA SNIBIS JuEld | 00
1/552/1 fumes L (se1Aq g) Jebeyu| paubisun ssalppy 40
eleq L (se1hq 2) Jebsiu| paubisun |2@A8T UOHEDIUNWIWIOD YO0
01/09/0S Bumes ZH XXXX (se1hq g) sebe| paubisun Kousnbaid 60
eje( L JaquinN [eues , (se1hq 91) xal IOSY laquinN [eues 80
ele(d Ldaquuinp alemudllS ﬁmm;n_ @E o] ||1OSY lsquingy alemuuldliH 20
ejeq «JequINN |8POA ,, (sa1hq 91) el [IOSY laquinn [2pon 90
V121128 Bumes Jold, (se1hq ¥) 1xaL [10SY souaiajey Jue|d S0
L/L2V/2E Bumes s b bd EEE 9) e, |10SY uonduosag 0
- a3LININITdNI LON
e €0
(se1Aq ¥) promssed ||OSY plomssed

c0

00

00

dayg/xep/mn | edAL 1180

puadag

-~ (unejep 3,
senjep

: _.u:_” ,

on; ._. Emo

V1vd NILSAS

L .uxm.._.. nuspy

ey

1ZLd NOILVSINYOHO 3ISvdY1va H3IHNOD

v

0LLl/\T ebed
=E ] 48LUN0D
G/o/10D NI/XT Ld

celd/eceld/Le Ll d/0T lad WODIN

suoneoIunt

565



Ble(Q

paalasal :GL 0101
sBumes ynejaq :
paAlesal :
paniasal :
paAlasal :

qijeo e wolde] :
paAlasal :
o810

elep ue woldeq :
e wwoy

1@ ndino euy :

(sua 91) Beyy Areurg

wie|y

¢

BIR(]

Aejal Bopyolem :
v Aejel :
¢ Aejal :
2 Aejer :

(duy) | Aejau :

(suq g) Bey Areulg

smelg 1Inding Aejey

le

eleq

¢ 1ndui 6oy :
z indui Boj :
L indui Boj :

Or-rQA|lOoOr-ra T | O~ NOTWLO~NDOOD

snie1g induj 01607

0¢

(suq g) bey Aeug

penlasal ‘pasnufn

di-cl

e1eq

(sieyoeleyo 9|) X8l I0SY

aoualajay alemlos

(S

eleq

eso|D) 2
duj )
uonelado oN :0

(s1q ¢) Beyy Areuig

[041U0D) Jexealg 1IN

0l

deyg/xepump | edAl 1190

puadag

T e

san|ep

pul

o fedh) eleq

 1xa) nuapy

it EDI

109

gcld/ccld/ LT ld/Ooc ild WODIN

SUONERDILNUILLIOD

0. \/ct ebed

sseqgeie( l8uno)d
§/.4/10 Na/xetd



Jagquinu

eled julod Bupyeoyy 18uUNoo AONIND3IHA 60
lequinu
BIB( Julod Bunieoyy 18UN0D SINY Ol 0
Jaquinu
eleq wuied Buneoy) 18uUno) SN DI €0
Jaguwinu
eleq Juiod Buneoy) 1elnod SiNd dl 20
laquinu
eleq wiod Buijeoyy 18unod SINH V! L0
SINIWIHNSYIN 00| €0
pealesay Gl 01 G
3s0710 ¥
didl €

SWie|. ||B YOV 2
wiee 184 MoV [
L/LE /0 Bumes L. U020 dui 3oojun :0 (snq g) Beyy Areurg | [0Jju00 8lowsy L0

TOHLNOD H3ASN 00| 1O
<<<Q|1:LL
<<Q| 1:0}
<0l 1:6
<<<| 1:8
<<}
<119
AAAD_ “m
<<Q| ‘¥
<0l €
<<<| 0
<<t | dnoib snieis
eleq <|:0 (suq z) Beyy Aeuig indu) a1boT] opnasd €2
deyg/xepn/uin | @dAL 119D puadag :__,__mwm_mm CPULE . edArmeagl @ i Dalnua i Mod 10D
0. 1/€T obed _ €7 1L d/TT 1L d/1LT1Ld/0T Ld WODIN
EE neq eunod

G/.-/1D NIF/XC Ld suonesIunL 20



L/OL/0

Buines

L=v00¢

(132) o
(ISNY) 13
(ISNY) IA
(800) IL7
(ISNY) 1IN
(200) ILS
(132) 117
(132) 13
(1I32) IA
(130) IS
(130) 1LS

o

Buuig paxapu|

<| adA} aning

G0

L/e/0

Bumes

1=200¢

BMND Y g
BN 8SIBAUl [ |
. 8w sjuljep :Q

Or-r N[O~ QNM<T WO ONNOWO ™

BuLhg paxapu|

<| adA| uonesiodws |

0

L'0/0°5¢/L 0

Bumes

L=¢00¢

U O

laquinu
juiod Buneojl J8unon

<| ploysaiy

€0

L/L/O

Buies

pejqeus /. pa|gesia

(ng 1) Areuig

<| XE

<0

(BuipesH ans)

jusunolan | abeig

L0

INIHHNOHIAO ASVHd

00

oe

p/S/L Bumes ¥ (s@1Aq g) 1ebej) paubisun | Atepuodsg | O [BANSN 0

1/000€E/L Bumes + 0001 (se1hq g) Jebaju) paubisun Arewnd 19D [ehneN €0

7/S/1 Bumes ok (se1Ag ) 4ebeiu| paubisun |  Arepuodag 10 eseyd 20

1/000€/1 Bumes . 000} (se14q g) 1eBeiu| paubisun Aewid 10 eseyd L0
SOILYH 1D 00| 30

(oranv) + (Ora/v) @s1enul L

(o/arv) 0 Bumes (n/a/v) 1080a 0 Bulns paxepu @suas uolelol aseyd L0
ONILLIS TVHINTD 00| Qo
dajg/xep/uin | edAl 18 v:mnma . .. e _:....A.#“JM_M..__U_MMN _u:_ ” ._,._.“_” uxmk:cms_ - moy| 109

0L l/vT ebed
aseqgeled lsunoD

G/.4/1D Na/xeld

gcld/cecld/Leld/0c ld INODIN

SUOEDILUNLUILLOT



laquinu

G00°0/0°04/L°0 Bunes Z2=€102 L L0 juiod Buneoyy 181noD << 9l
Jagquinu
G20°0/S1/S20°0 Bumes L=€102 . G200 lutod Buneoyy 18unon <<| SNL Gl
(130)od| ot
(ISNV) 12 6
(ISNY) IA 8
(800) 111 )
(ISNY) 1IN 9
(z02) ILS g
(132) 111 P
(132) 13 £
(132) IA z
(130) 1S I
L/OL/0 Bumes L=€102 L (130) 1LS 0 Buis paxepu| <<| adA1 annd A
BaAIND Y 2 Z
Bl BSIoAUL 1| L
L/2/0 Bumes I=1102 L, awin syuep 0 0 Buug pexapu | <<| adA| uonespoduwe | el
Jagunu
S0'0/0°0%/S°0 Bumes 1=1102 LU 0s0 iod Buteolt 18lno) <<| pjoysaiyL zh
/10 Bumes pe|qeud / , pa|gesia 0 (nq 1) Aeuig <<| Xey L
(BuipeaH ans) welnalenQ g abels o]
peAlesay | 40-00
Jequinu
LO°0/0°0S1/ 0 Bunes 0=+002 +S100 wied Buyeoly 181uno)H <| odwa] 80
Jequinu
G00'0/0° 0L/ 10 Bumes =002 i O utod Buneoy) 18LUN0YD <M L0
laquinu
GZ0°0/G 1/G520°0 Bumes =002 . G200 tod Buneoy) 18unooH <] SNL 90
deig/xepuin | edhl @0 puadaqg . c_smm_wm_%_ - pul adfreea|  ernuew| Moy 100
0. 1/5t ebed £z ld/eTld/Le Ld/0T ld WODIN
s< ned eunod
G/a/1D NAXeLd suojedIuNt.

3T



(1I30) od| ot
(ISNY) 13 6
(ISNY) IA 8
(800) 111 J
(ISNV) 1IN 9
(z00) ILS S
(1232) 1L %
(132) 13 £
(132) IA z
(130) 1S b
OO Bumes L=p012 (1I30) 1LS 0 Buing pexepu| <Q| 8dA| 8Ny GO
S8AIN0 O8|8loqeT] g e
anno |y g Z
sl 8sIaAUl | L
H/E/0 Bumes 1=20lL2 L e ayulep o 0 Bus pexepu| <Q| 8dA| odws) 0
lagquinu
G00'0/0°H10'0 Bumes 1=20}2 Lol 100 Juiod Buneoyy Jaunoy <0l ploysaiy L €0
L/HO Bumes pejgeud / , pajqesiq 0 (g ) Aeuig <0l Xe 20
(BuipesH ans) uaunaleaQ | ebelg 10
171nv4d H14v3 00| 12
i laguinu
L0°0/0S1/ 0 Bumes 1=1202 «8 100 uiod Buneoly 181noD <<<| odwa] €2
laquinu
S0°0/0°0%/S°0 Bumes 1=1202 LUl 050 Julod Buneoyy Jsuno) <<<| ploysaiy | 22
/L0 Bunes pe|qeus / , pajgesiq 0 (ng 1) Areurg <<<| XeP L2
(BuipesH gns) JualnaleaQ € ebels 0z
perlssay | H1-g1
Jaquinu
L00/0SL/ 0 Bumes 0=£102 «S 100 uiod Buneoyy 1ounod <<| odws | Ll
dayg/xewuin | odA] 120 - puadag Ap___uuwv.mw%_m%. m.__o:.__ m_u&.ﬂﬂmn o el nuspy| MmoY| [0D

gcld/ccld/ LT Lld/0C ld WODIN

SUONEDIUNLULLOD

0L 1/9t eBed
asegele Jelnod

G.4/1D0 N3/Xeld



(1I30) 04| o0
(ISNVY) 13 6
(ISNV) 1A 8
(800) 111 /.
(ISNV) 1IN 9
(zo2) ILS g
(132) 117 2
(132) 13 €
(130) In 2
. (130)1s| + |
L/0L/0 Bumes I=glLle L (130) 1LS 0 Bug pexapu| <<q| edA] aaInD ¥l
S8AIND J8|alcqeT] g e
aANd |H ¢ g
aLul] @siaAuUl il L
Leo|  bumes =111 Lewenuep o) 0 Buing pexapul <<oledfpodwel| €}
Jaquinu
G00°0/0°8/10°0 Bumes L=LLLe Luol 100 julod Buneoy) 18nog <<Q| ploysaiyL zh
L/HO Bumes pajqeud / , pajqesid 0 (ug 1) Aieuig <<Q| Xep Ll
(BuipeaH qns) aunoleAQ g ebeis ol
paniesay | 40-00
laquinu
L0°0/0°0G 1/ 0 Bumes 0=v012 +S 100 iod Buneoyy 1sunoy <0| odwa ] 60
Jaquinu
S00°0/0°0L/1°0 Bumes z=vole .0 jutod Buneoly 1sunoy <0l M 80
laguinu
GZ0'0/G7L/G20°0 Bumes L=¥0}2 . G200 juiod Buieoy) 18UNonH <0l SNL L0
¢ adAl snung 2
z adAy aning L <Q| (o8jai0qe)
L/2/0 Bumes £=¥012 .} 8dAlening 0 Bus pexepul g 8dA| amnd 90
derg/xemuin | 2dAl 1180 puadaq e E:M_MM_EN -~ pui| dAy eieq L xeL nuep | moy| 109
L1/.¢ ebed €T 1d/TT 1 d/1TLd/0T Ld INODIN

suonesiun. .00



panlasal :GL 019
<<<Q|1:9G
<<l 1%
<0l
<<<|l:2
<<|1:}
L /GESS9 /0 Bumas +<I1:0 (sug 91) Areuig uoneinByuoy du L0
WSILYWNOLNY 00| 09
laguinu
L0°0/0°051/ 0 Buines 1=1212 +S 100 juiod Buneoyy 181noy <<<Q| odwa]| €z
laquinu
G00°0/0°8/L0°0 Bumes 1=1212 L U0l 10°0 Juiod Buneoyy 1euno) <<<Q| ploysaiy L 22
L/L/O Bumes pajqeus / . pa|gesiq 0 (ug 1) Areuig <<<Q| Xep Iz
(BuipesH qng) weunalenQ ¢ ebeig 0z
paniasay | 41-01
laquinu
10°0/0°0S 1/ O Bumes 0=gLiz L5100 uiod Buneoy Jsunon <<Q| odwa] 81
Jaquinu
G00'0/0°0L/L0 Bumes P 5 I L L0 wiod Buneoy teunon <<Q| M /1
laquunu
G20°0/S 15200 Bumes I=ELI2 . G200 juiod Bupeo)y 1leunod <<0|] SL 9l
£ adAl anung 2
z adA) anng L <<0| (08j8100ET)
L/2/0 Bunes e=glLie . L 8dhyamng 0 Buis pexepul g 8dA) anny Gl
derg/xepuin| edAL 1190 puadeq .:_zww_.__u_.% cpul . edAjeea| = pernusw| mou| 00

gcld/gcecld/leld/otld WODIN

SUONEDIUNLLILLIOD

0.1l/8¢c e@bed
ssegejedq JsinoD

Gl4/1D NI/XTLd



HL/0

Bumes

Bupjoolq 21ho7 :
Z indul [ewsixg :
| indul jeuwielx3 -

ainjes go -
qzes

B ZS
yole|ep :

. Buiyrou :

Buug pexapu

Z uoneoo|e nduy [eolboT] Z0

L/LIO

Bumes

Buioo|q oibo7 :
Z ndul jewex3 :
L ndul [euieix3 :

ainjie} g0 :
qzes
BZ2G:
yoyelep :

. Buiyjou -

S AO S OON |-G OO~

Or-raMTON~| OO WO~

Buig paxapu|

1 uoneso|je 1ndui [ealfo LO

SONILLIS S1 00

LS

| /GESS9/0

Bumes

paAlesel :GL 019
<<<q| } Bupoolg g
<<0| 1 Bupjoolg ¥
<0l } Buioolg e
<<<|) Buppooig g
<<| ) Bupoo|g :
. <l'1Buppolg :

(sug g91) Aeuig

uoneinfbyuony | Buoolg €0

L/ GEGG9 /0

Bumes

L
0
peAlasal (GL 019
<<<0| Yore :g
<<Q| yore i
<0l yoye :¢
<<<| Yyaje) ¢
<<| yoje it

. <l yore :0

deyg/xen /Ul

adAL 119D

puadeq |

S eiseniep

(suq g91) Areuig

. _w&H E.mn .

uopelnbyuod payole 20

. .;,@x.mh nusy .>.>.o¢

0L1/6C obed

as neq sunod
G-/ 10 NI/Xald

gold/eceld/Le L d/0T ld WODIN

suoneIIUNL

09



PEYO0] DL 1L=2 0} 0 }Iq

L/L/0 Bumaes « 000 (suq €) Aeuig Bumes 00| 91 at
/L]0 Bumes » 000 (snq g) Areuig Buisojoay 51
L/L/0 Bunies . 000 (sua ) Aeuig <<<Q| | ao
L/2/o|  Bumes . 000 (suq g) Areuig <<<0l| 00
L/L/0 Bumes + 000 (sng g) Aieuig <<0| } ao
L1210 Bumes + 000 (suq g) Aeuig <<l V0
L/L/0 Bumes . 000 (siig ) Areuig <01} 60
L/2/0 Bumes . 000 (suq g) Areuig <0l 80
L/2/0 Bumes . 000 (sng €) Areuig <<<| ) L0
L/2/0 Bumes . 000 (suq g) Areuig <<<| 90
L/2/0 Bumes . 000 (suq g) Aeuig <<} S0
L/2/0 Bumes . 000 (suq g) Areuig <<| 0
L/£/0 Bumes . 000 (suq €) Areuig <} €0
1120 Bumes . 000 (sng g) Areuig <| 20
L1210 Bumes . 000 (syg ) Areuig didl Tv43aN3D L0

SONILLIS 01 00| 29

derg/xem/uim | odAy 1190 _pusdsg o :_zwwhmh .. Mws b m_ __m_&_ﬁ___ e1eq  wernuew| mou| 109

gcld/cecld/Leld/oTld WODIN

SuUoESIUNUILLICT

0/ L/0g ebed
esedeled IslnoD

S.4/10 NIXeld



L/GESS9/0

fumes

pealesay GL Ol ¢}
<<<Q|1:hE

<<<0} 0}

<<Ql}:6
<<Q| -8
<0l1:L
<0l -9
<] )G
<<<|
<<|1€
<<| ¢
<[t

<[ :0

*

(suq 94) Areuig

9 peT

a0

1/9€559/0

Buies

panlesey Gl 0} 21
<<<0l1:LL

<<<Q| -0}

<<Q|1:
<<Q] -
<l
<0l
AAA— ﬂ N
AAAJ .
<<| 1:
AA_
<|1-:

A_ .

*

SN S0 NO®

(suq 9}) Areuig

G pe

L0

00

€9

derg/xe/uliN

L=

adAL 119D

tcmamo

T .mr_:mu._mu.nb, :

sanjep

puyl

| edArmea)

SHNILLIS sA3a1

 1xsL nuap

moy

109

0L1/LE ebed

os e JsunoD)
G/ 1D N3/XTLd

ccld/celd/LlTld/0Tid WODIN

suoedIuNL

oD



a31ININTTdNl LON

Lodsy jusag 1esey

S0

J3LINIFNF TN LON

SJall | puewsd j8say

r0

usjsuel] Bumes

€0

V.ivad INILSAS WNOD

00

49

L/SEGSY/0

Bumes

paniesay GL 0 21
<<<0l kL
<<<Ql 0}
AAO_ 3
<<Q
<0l}:

. <ol
<<<| ]
AAA" 8
<<|1:
<<

<[ 1

<

SC-amaFboNO®

(sug9l) Areug

8 pe

0

L/GESS9/0

Bumes

peAlessy (GL 0l 2L
<<<0]1:}}

<<<Q| 0L
<<0l1:6
<<Ql:
<0l }:
<Q] :
<<<|1:
<<<|
<<|1:
<<|:
<|1:
<|:

»

S+~ ™o~ o

(sug 91) Areuig

L pe

€0

dajg/xep /i

adA ] 12D

puadaqg

 (unegep i)
s Sonjep

pu

i _“” : ,”.,_ E 3 NQ_.A._-MumD

B _._”_.. G uxw.._. nusjpl

: .__so.m

190

gcld/ccld/ LT ld/oclid WODIN

SUCNEDILUNUILLIOD

0L l/zE ebed

sseqered launoD
G/4/1D NI/xeid



A3LNINITdNI LON
:abeig pays peo’ 40
BlEC] 1ebeyu) paubisun dnoJn Bumes 30
a3 LN3WITdNI LON
pIOAA SNIBIS |OUOD ao
a31NIWITdINI LON
:pIOM SMIEIS 1UEld 20
1/GG2/} Bumes alk (selAq g) 1ebeiu| paubisun ssalppy g0
eleq L (selAq g) 1eBeju| paubisun | @87 UOHEBIIUNWILIOD 720
01/09/0G Bumes ZH XXXX (se1hq g) Jebau| paubisun Aouenbaid 60
eled . Jsquinp [euss , (s@1fgq 91) Ixel 110SY lequinp [eles 80
ered Llequunp alemulliS (se1Aq 91) el ||OSY Jaguinp slemLulliH /0
eled . ABquinp |8po , (selhq 91) 8L 110SY l8quIinp |epo 90
EN:%_ Bumes 18id ., (se1hq ) el 1108V eouslajey JUeld G0
V12 :mml Bumes wE2ld (se1hq 9) el |10SY uonduosaq 0
a3 LNINI NI LON
:syulud €0
WIXAY4 Bumes vvvY (selhq p) piomssed ||OSY piomssed 20
(ysiueds) yBuET £
(uewiey) gbue 2
.(ysybu3z) gbuen L
L/8/0 Bumes {yousi4) LBueT 0 Bulng paxepu] i<lap abenbueT
dargxepuip | odAL 118D puadaq M _.AH_:.MMM_MUN. .,._u:_ o ”.. o ”..mn::q eleq| co o xe] nusiy __._som 109
‘(sindyno

8S0|7) [04U0D) pue di| [0QU0D Uum) uonoun) 4108 84l ‘LojouN) 1850[0810INY BU} Jo) 1deoxe ‘sjonpoid Yloq 10} UOLULLOD St UoRe

siueblo aseqeleq syl

€Z1d ‘22ld NOILVSINYDHO 3Svav.iva H3ldnod

0L\ /eg sbed
ac 21e(] 481UuNnoD

G/=/1D N3Xeld

gz ld/eceid/LTid/oTld WODIN

suoneoIunc



Bleq

pamasal :G|L 0} Ot
sBunes yneleq :
paniesal

lolie Menegq :
lolia wey :

qileo s woldaq :
10118 ¥20|D) :
lole 19

Blep Le woldse3 :
1la wwon :

18 1ndino euy :

(sug g1) Beyy Areuig

WB|Y

cc

g Aejal :

J Aejal:

g Aejal :

G Aejel :

Aelal Bopyorem :
+ Aejal :

e Aelel :

2 Aelal :

(din) | Aejau :

(suq 6) Beyy Areuig

snmelg inding Aejey

L

eled

G 1ndu Boj :
¥ indu Boy :
g 1ndul Boy :
2 1ndui Boy :
| 1ndul Boj :

O~ | O~ THO~MD | O ANO T O~

(suq g) Bey Aeuig

snielg induj 01607

0c

paalasal ‘pasnun

d1-¢l

(siejoelRyYD O}) XL ||IOSVY

@oUslajay alemyjos

L

Lie/0

Bumes

8s0|D 2
duj ;L
uonelado opN :,0

BuLig pexepu|

|0UO7) Jeyealg INaIID

ol

deyg/xepi/in | adAl 180

puadaq

~ (unepep 3,)
san|ep

puj

e adK) eleg

1Xa1 nus|y

moy

100

gcld/gecld/Lleld/0cld INODUN

SUONEDIUNUILLIOD

0L \1/vE 8bed

aseqeye( Jelnod
G/.4/10 NI/XeLd



_ <<AuUl1:G1
<<AUl| P L

[IE] "JUOD 18S0[0810INY E
J8s0[Dal0ine payo0T gL
850[08101NE |N}SS800NS 1| L
awn Bunelado 8so|D 0L
unouD dul MS -

ugvys:

gN uonelado du :

s Bunelado usdQ :
<Al 1

< AU -

‘e 1axealg :

gxnyl:

| XNy )t

eleq 1010NpUOD) uaxolg -

z dnoubf snieig
(suq 91) Beyy Areuig induy 01607 opnasd ve

O~ NOTWLO~DO®

> Gl

=11yl

peOlDAQ "Wiayl €L
Lwie|y |ewiayl 2l
<<<Ql1:}h}
<<Ql1:0L

<0l 1:

AAA_ i

<<(1:

<):

<<<()] ¢

Af\.O_ .

<0l :

AA.\.A_ g

<<|:

Bleq <[

| dnoib sniels
(suq g1) Beyy Areuig Induj 01607 opnesd ee

O M= WWOM~@D

L _,”Aﬁ._.._,mv..mv 1)
© - san|ep

dayg/xepyuiiy | 8dAL 12D ©  puadeq .w.:._ _.mai.“m“.wc el nusp| moy| 105

0. 1/GE sbed czld/eeid/LTld/oTid WODIN
s 2eQ euUnod

GL4/1D NI/Xetd suoRe2IuUnL oD



F/SEGS9/0

Bumeg

H0' 9P INWHS ‘Gt
panissay i
paniasay gL
panssay Z|

1858y 1850[28Y ||

18say Jawl) lasojoay 0|
1Blg aouBUSIUR !
Buy o8y 181Q ¢

18881 XBUWIRIBAR SIAIY :
1859y 91elS YL -
abueyn bBumes :
3AS071D ¢

didl -

SWB|E ||& oy :

LWIB[. 1811} 32V

L 1U02 diuy yooun :

O~ QNMT W0 O©MN~0Om

(sug gi) Beyy Areurg

| |OJIUOD sloWBl

Ble(]

pamnaesal Gl e ||
ssalboid ul "sojoaloIny 0l
duy jeuiq:

41051}

491

<gl1esey }:
<<Q|}@sey1:

<Qlies8y }:

<<|}@S8H 1:

<|18say }:

XNy 12

g XNy !

O~ QNM<TWHOMNWOD

¢ dnoib sneig

ndu) 21807 opnasy

ge

daig/xepun

adf] 11en

puada(

G (negep 1) |
2 . sanjep

pup

(snq g1) Beyy Areuig

 adAp eeg

 Ix3a] nuapy

- moYy| 100

ccld/celd/leld/ocld WODIN

SUONEDIUNLULLIOTD

0/ 1/9¢€ ebed
asegeled eunod

§/4/10 NI3/XT Ld



L/ ELS/0

Bunes

/ Aejey :

9 Aejey :

G Aejay :

p Aeley :

Kejay Bopyolep :
¢ Aejay :

2 Aejay :

L Aelay :

dIdL 0 Aejey

O+~ NM< WO~

(

siiq ) beyy Aeuig

Z (01]U0D Bj0WaY 20

==

deyg/xep/uliy | @dAl 18D

puadeq

- sanjep

edAL eleq

W._.W._..ux.mh:_,(._ms_ ...Bom 109

011/.€ abed
as neq suned
G/i-i/1D NIXT LA

gTld/eeld/Lle Ld/0C ld WODIN

SuonEDIUNG

00



laquinu

Juiod Buneoy) launon apnyubew u| VO
Jaquinu

Jujod Buneoyl 181non apnjubeu o) 60
laguwinu

wiod Bupeoy) lslnon apnyubew g| 20
laguinu

wiod Buneoy 18unon spnyiubew e| 10
laquinu

1uiod Buiteo)) 181no0 apnyiubey 90

el [IDSY PLNES G0

el |IDSY HNej ul eselyd 0

(seihq z) lebaju| paubisun dnolb 185 annoy €0

(s@1Aq g) 1ebaiu| paubisun alep NoaQ 20

1/G/1 Bumesg e (se1Aq g) Jebsaju| paubisun lagquinu ploosy

‘syead afiviane
polLiad-qns 1osay :
sabelane Buljjol 1858y :
dojs souBuUBIUIB !
paAlasay :

paAlasay :

L/E9/0 Bfumes JluoUIBH 0] 1958y :

O~ QNM< W0

(suq 9) Beyy Aeurg € |0J]u0d 8loweay €0

deigxepupn | edAy j12o puadaqg sanep L PU POt e ..:mm.h._.."ﬂmn : : m..wxm..._. ::ws_. j .BO.I 109

gcld/ccld/Lleld/ocld WODIN 0/ 1/8¢€ oBed
aseqge]E(] JaunoD
SUONEDIUNLUILIOT G/4/1D0 NI/XT ld



laquinu

eleq 1ujod Buyeol) 18UNon) Dl SINH XVIN ao
Jaquunu

ejeqd juiod Buneoyy lsunon gl SINY XVIN 20
lsquinu

eleg julod Buneoyy launod vl SINH XVIA a0

JOVHIAY

¥ XVIN SIWH LSH Y0
Jlsquinu

eleq uiod Buneol) 1euno) - ADN3IND3Y4 60
(%)

ereq (s@1Aq z) 1ebaju| paubisun | (1sH) 31VLS TVYINHIHL 80
laquinu

eleq juiod Bujpeoy} 1e8unoy AUI| /4P| OlleY 20
, laguinu

elE(] 1uied Bunyeoly leunog ANII 90
Jaquunu

eleq Juiod Buneoy} 18uUnoy 10811P| GO
laquunu

eleq ulod Buneoyy lenno) SIAY 0l 0
leaguunu

eleq iod Buneoyy 1eunon SIAH Ol €0
. laguinu

eleq juiod Buneoyy 1lsunog SINY gl 2o
Jaquunu

juod Bupeoys 181no)

deygpepum | edALieo| puadaq| r.:.dmmhw_.ﬂ_wm Cpuflit .,_.._._mm_ odhlereg| ey nusp| moy 109
0.L1/6€ sbed ggcld/ecld/leld/Ocild WODIN
s  neq Jeunod

G-/ 1D Na/xe ld suoneEsuny 0D



laquinu
Ble( 1uiod Buneoyy Jepno [ebeleay Buljjoy SINYH DI /2
laquinu |
Bl 1uod Buneoyy seuno) [ebelany Buljjod SNY gl 92
laquinu
BlEQ wiod Bupeo)) leunon |ebeleny Bulljoy SIWH I Gz
sefeleay Buljoy 1SH ¥
laqunu sead abelene
BleQ wijod Buneo)} laLno) polad-ans SAY Ol €2
laguinu yead abeieae
eleq 1ujod Bupeoy JaLnod potied-ang SINY 4l 22
Jsgquinu sead abeleae
eleq 1ujod Buyeoy} Jeuno poued-ans SINY Vi L2
syead abelene
pousd-qng | SY 0z
Jaguinu
eleQ Juiod Buneol) seuno) (1sH) ud = NI L
laquinu
ele(d lujod Bupeoy Jelinon JDVHIAY SINYH Ol Ol
Jaquinu
eleg jutod Bupreoy) Jaunog IDVHIAY SH gl 40
laquinu
eleQ uiod Bupreoy) 18unogy IDVHIAY SIAY VI 30
dayg/xepyuin | edAl 118D puadag E:Mﬁ_‘w_m% .wu:_ mn._?_, eleQ : @x.w_.r .:cms_ ‘moy| 109

gcld/celd/ L id/0cild WODIN

SUOEDIUNLLILLOD

0L L/0% ebed
aseqgeje( lainoD

G.4/10 N3/Xeld



laguinu

Bleq wod Buneo)) 18UN0D aw Buiso|n pS 10

Jsquinu _

eleq 500 wiod Buneoy) elunod awi) uonelado pAS 90

eleq (sa1Aq g) 1860y peubisun | (1sy) qu uonelado pAS G0
lequinu

eleq jod Buneoly J8uUnod Ol uys ¥0
laquinu

gled 1uiod Buneoy 18lN0H dl uys €0
laquinu

eled iod Bupeoy 1eunod V| Uvs c0

X| UyS LSH

H3aWNNN

JT0AD IVLOL

eleg (sa1Aq g) sebeju| paubisun H3IAYO 350103 L0
T SEL=AgIN
eleQ (se1Aq g) 1ebeiu| paubisun didL IAILINIA3A 90
eleq (s@1Aq g) Jebeiu| paubisun HIGWNN ¥ 31DAD S0
eleq (sa1Aq g) 1ebaiu| paubisun H3GWNN € 3T10AD 0
eleq (seihq g) sebeju| paublsun HIAGNNN 2 310AD €0
eleqd (seiq g) 1ebeiu| paubiisun H3IaWNN | 310AD 20
H3aWNN
(seAq 2) 1ebaj| paubisun LO

deygxepnyuiy | adAl 118D

puadaqg

. (unegep i) |

.. san|ep

_u:_

. s

xal _,..:ms_.

- moy

109

0L/l ebed

DE

BiclaPliatele)

GL=/10 N3/XT Ld

£z 1ld/cTLd/LTLd/0Tid WODIN

suoneIuUNt



(ON) 1 «ON L
/(S3A) O Bumes S3IA 0 Bus pexapu| a|qisia g dnolg 20
(ON) ¢ ON :}
/(83A) 0 Bumes +S3IA0 Bulis paxspul ajqisia | dnolg €0
748 Bues 0=1040 il (se1hq g) 1ebayu| paubisun dnolf Bumes 1088 20
(lane) ECH ]
L/ (86p3) 0 Bumes .9bp3:0 Bus pexepu) 8|6601 dnoib Bumes
/S/L Bumes (selhq g) 1ebeiu| paufiisun | Alepuodeg | [elineN
1/0000G/ Bumes (se1Aq g) lebajuj paubisun Arewnd 10 [ennan €0
¥/S/ 1 Bumes x| (sa1Aq g) JeBaju| paubisun |  Aiepuodes 10 eseud 20
« 000} (seihg g) 1ebaiu| paubisun Arewd 10 eseyd L0

L/0000G/

Bumes

(a/o/v)

(g/0/v) 8sianul ;|
. (D/a/v) 108110 0

Buig paxepu|

85U8s UoIIR)0Y aseld

L/ (Dra) 0

(o31)
L/ (Breaud) 0

Bumes

o3l
« 91BAlld 10

Buls pexapu|

(ou/03)) tewlod sieq

c0

EleC

8leq ¥ Wil 0804l

awll] /e1e(

0]

dayg/xe\/uIN

adA] 180

; v:maun._

. san|ep

~ (unepep )|

RUI

L osdfremeg| el nuep

moy| 100

gecld/ccld/lecld/ocld INODIN

SUONEDIUNLLILLIOTD

0L L/t @bed
aseqeled IsinoD

G/.4/1D N3/XCld



_‘ 6=> G002 ]
® G =<500¢ awll @sieAul 1|
10 Bumes % L=7002 aLul} 8luleP 10 Bung pexapul <| adAy 18581 odwa | 60
Jaqunu
10°0/0°0G4/ 0 Bumes 0=t00¢ #5100 julod Buneoli 181N0Y <| odwa} 80
Jaguunu .
SO0°0/0°0L/ 10 Bumes Z2=r00¢ «}0 wiod Buireoy 18UN0H <M 20
laguwinu
G20°0/5°1/920°0 Bumes L=v002 + G200 jutod Buleoyy 18UN0Y <ISNL| 90
(130)od| ot
(ISNV) 13 6
(ISNY) IA 8
(800) 111 L
(ISNVY) 1IN 9
(20D) ILS g
(1232) 111 ¥
(1I30) 13 €
(132) IA z
(130) 1S L
L/OL/O Bunies L=t00¢2 L (1I30) I1LS 0 Bulns pexepu| <| 8dA} aanD 50
aAlnd Y @ c
alUll esdaAUl ) B }
1/2/0 Bumes 1=2002 ,ewnayuyep 0| 0 Buwg pexepu|| <| edAL uonesuodwel|  ¥0
laquinu
1°0/0°G2/1L°0 fumes 1=2002 LUlLo jutod Buijeoyy lslinog <| ploysaiy L €0
L/1L/0 Buines pejqeus /., pejqesid (uq 1) Areuig
ﬁ deygxepuipy | adA) 18D | ~ pusdsq .AW._JM_MM_M\N _..v.:_ o ,.,_.,.mn_>.._.. Em..n_ e Jxe) ::ws_ Moy | [09
0L1/ev ebed _ €T 1d/TT Ld/ 1T 1Ld/0T Ld IWODIN
s< e JsunoD
Gl-i/1D NAXe ld suoneIIuUnL oD



laguinu
520°0/5'1/S520°0 Bumes L=gL0g £ G200 Juiod Buneoy Jelnon <<ISWL| Gl
(130) od| ot
(ISNV) 13 6
(ISNV) IA 8
(800) 111 L
(ISNV) 1N 9
(202) 118 g
(132) 110 i
(130) 13 &
(132) IA Z
(130) 1S L
L/0L/0 Bumes 1=€102 L (1I30) 1LS 0 Bus pexepu| <<| &dA) snIny i
SAINd |YH 2 c
alul} eslaAul 1| L
L/2/0 Bumes I=L102 . BWI} 8juyep 0 0 Bulig paxepu| | <<| adA) uonesuodws | £l
laquinu
S0°0/0°0%/S 0 Bumes I=1102 LUl 0S0 wiod Buneoy Jsuno) <<| ploysaiy | zL
L/L/0 Bumes pejqeud /. pajgesiq (Mg 1) Areuig <<| Xe\
. e ~ Gupeenans)|  weunoisnogebeis| o
pentesey | 40-00
(6 <5002
% G > G002
% L=t00g) 10
2= %002
10 0= #0072 _mn_Ejr_
10°0/0°009/0 Bumes 10 0 = 6002 v0'0 Juiod Buneoyy Jeunod <} 13834 1 go
laguwinu
§20°0/2°€/520°0 Bunjes I = 6002 5200 ulod Bupeoy) Jeunon <| SW.LH Y0
dergpepun | odAL 180 puadag .:..:wﬂm% cpufl o il edi] eieg | epnuap| moy| |03

gcld/celd/Leld/0g Lld NODIN

SUoHEDIUNUILIOD

0L /vt ebed
aseqgeie( Jeunod

GL4/10 NI/*XT Ld



L/1LI0 Bumes 1=1202 paiqeus /. pejgesial 0 (1q 1) Areuig <<<|odwes|  ¥e
laguinu
10°0/0SL/ 0 Bumes 1=1202 +S 100 Juiod Buneoy) 1e1nod <<<| odwa] £e
Jagunu
G0'0/0°0%/S°0 Bumes 1=120¢ LU0so juiod Buneoly 18non <<<| ploysaly L ze
H/HO Buimes (g 1) Areuig <<<| XBpN
i S (Buipear gns) | 1UBLNIeAD € aBeIg |
pealasay
(6<vlLoe
%G >1L02
% L=£10g) 10
Z=¢loe
10 0=¢€1l0c laquwinu
+0"0/0°009/0 Bumes 100=8l0¢ v0'0 wiod Buneoj) 18UN0Y <<) 13834 1 vl
Jlaquinu
G20°0/2'€/520°0 Bues I =8l0e G200 juiod Buyeol) 181N0D <<] SW.1Y 61l
6=> 102
B G =<rL0C alll} 8slanul 1|
£/0 Bumes % 1=g¢102 awll ajuyep 0 Buus pexepu| |  <<| @dA} jesal odwel 8l
Jaquuinu
L0'0/0S 4/ 0 Bumes 0=€102 +S 100 wuiod Bugeoyy Je1no9 <<| odwe] A
f Jaquunu
G00°0/0°0L/1L°0 Bumes c=€102 « L0 Juiod Buneol) sunoy <<| Y g1
amﬂm\xmszcm.s_ adA] 1120 puadaq . : o ”_mr_:m%MM_MMN ....v.:_ L mn;.r mum.o . _.m . yxm._. nuapy .”.”_B,Om 109

0/ 5% obed
ac  2eq eunod
GL-/1D NIXT Ld

gz ld/celd/Le Ld/0T Ld WODIN

suoEDIuNL




laqunu
S00°0/0°04H/1°0 Buines Z=voLe » L0 iod Buneoyy Jeuno) <0l M 80
laquinu
G20°0/G 1/G20°0 Bumes L=¥012 . G200 luiod Buneoyy Jsuno) <0l SW.L L0
¢ adAl snung Z |
2 adf1 eaung L <Q| (o8|8l0qET)
L/2/0 Bumes €=1012 . Ladfianny| 0 Bulis pexepul g 8dA] aninD 90
(1320)od| ot
(ISNV) 13 6
(ISNY) IA 8
{802) 111 2
(ISNY) 1IN 9
(200) ILS g
(132) 111 t
(130) 13 £
(132) IA 2
(130) 18 L
L/OL/0 Bumes L=t0l2 . (130) 1Ls 0 Buing pexepul <l 8dAL aning G0
SaAInNd J8|8l10qen) g £
aANnd Y 2 z
awl} esisAUl 1| #
L/E/D Bumes 1=z0l2 . Bu} 8julep [0 0 Buiis pexapu| <Q| 8dA| odws | 0
Ainisuas 1ealb |
L00'0/0" /20070 10
Aalisuss |ewiou Anisues
)l LO'0/0'SZ/L0 10 1eaib JI ,ug| 200°0 10 laquuinu
G00'0/0°H/H0'0 Bumes I=z0le LU0l 1070 Juiod Buneoy) selnod <0l ploysaiyL £0
/1O Bumes pajqeus / , pajqesiq 0 (Mg 1) Areuig <0l Xep 20
deyg/xep/ully | adAL 190 puedeq _s_im_w_m_m"m pul ”_,m_&_bﬂmo  xelnusp| moy| |0

gcld/ccld/ e ld/otld WODIN

SuoEDILUNLLILLIOD

0. 1/9% ebed

aseqeled 21UnoD
G/.4/10 NI/XeT Ld



SaAlINd d8|aloge] g £ J
aANd |H g Z
sl @sisAUl L L
H/E/0 Bumes 1=LLle . el ajuyep 0 0 Buiig paxepul <<(| edA 1 odwa| el
Ainsues 1ealb )l
100°0/0" L/200°0 10 Ainisuas
Ananisues 1ealb i ,uUpl 200°0 40
jewuou i Alanisuss
L0°0/0°0%/05°0 40 |[ewLiou it ,ugl 050 10 Jsquunu
S00°0/0'8/10°0 Bumes L=LLle ol jutod Bugeoly Jenno <<Q| ploysaiyl Zh
L/LIO Bumes pajqeus / . pajgesid (ug 1) Aeuig <<l Xep
ol ; - _A.m_g__%m:_ g:mv E.ﬂ_ag&o_m T
penesey | 40-A0
B (6 <5012
8 G>G0lT
B 1=¥0l2) 10
€= p0Lg 10
Z=v012
100=%0L2 lsquinu
10°0/0°009/0 Bumes 10 0=v0\2 ¥0°0 julod Bupeoy} 1aunoy <0l 135834 L 20
laquinu
§20°0/2'€/520°0 Bumes I =V0l2 G200 wiiod Buyeol} launoy <0l SWLY g0
6=> 5012
B §=<G0lg s} 8sIBAUl 1|
1/0 Bumes B 1=v012 awu syUyep 0 Bulig pexapu|| <0l 8dA L Jesas odwe | V0
lagunu
L0°0/0°0S1/ 0 Bumes 0=F0LZ LS 100 julod Buneoyy 1eUNog <Q| odwa] 60
deygepuin | adAL 118D puadag L :_:mww_% pu| | edflemeal  wernuen| Moy | 109

0L/, oBed
o< neq Lunod

G/ 1D NI/Xe L d

gz ld/eceld/ e Ld/0T ld WODIN

suonesun.

GO



(6<vLie
BG>PLig
B 1=gl1g) 0
g=¢llclo
Z=€elle
16.0=¢€ll¢ lequinu
L0°0/0°009/0 Bunies 100=61LI2 700 ed Buieo)) leunon <<Ql 13S3H L g1
lequinu
G20°0/2'€/520°0 Bumes L =6LL2 G200 jutod Buieoyy lelnod <<Q| SW1H Vi
6=>¥Lie
®G=<t¥llc Bl 8Slanul |
O Bumes B L=€lle eLl} sjulep 0 Bulys pexepu| | <<o| edA] Jesel odwa | 6l
o laquinu
LO0/0°0S1/ 0 Bunies 0=tllc .5 100 iod Buneoy) Jlanon <<p| odwa | al
Jaquinu
G00°0/0°0L/L°0 Bumes z=¢lLle « L0 uiod Buneoyy Jslnon <<0| M /1
laquinu
G20'0/G 1/S20°0 Bumes I=E€lLle . G200 iod Bupeoyy J8Lnon <<0l SINL 9l
¢ edAy aning z
Z adAy eaing L <<Q| (osj810qE7)
+/ei0 Bunies g=gLle « L adAl saung 0 Buliis paxepu z adAl annn Sl
(1I30)od| ol
(ISNV) 13 6
(ISNVY) IA 8
(800) IL1 L
(ISNY) [N 9
(200) ILS g
(1I22) 117 2
(1I30) 13 5
(1I32) IA z
(1I30) 1S b
L/0L/0 Bumes 1=EL1eg (130)1Ls| 0O Bums pexapul <<q| 8dA | aniny 1
daig/xep/uin | @dAy 118D puadag e ___:_swwﬂ_w_% pu|  edArmea]  jxernusp| mow| (09

0L L/8% eBed
aseqeied IsunoD

S/.d4/1D0 NI/Xe Ld

gcld/celd/leld/ocid WODIW

SuUoEDIUNUUILLIOT



Jaquinu
10°0/0°0GL/ 0 Bumes L=10€EC .S 100 Jutod Buyeoy) 1suNod > | odwa] €0
ujes 1 /00kL/2 Bumes 1=10ET . Ul% 02 (se1Aq g) Jebeyu| paubisun >| ploysaly L 20
pajqeus / , palqesid (ng 1)

L/ L/

Bumes

Areulg

uw | /00e /1

9__%@;

1=10cc

JUBISUOD [BULBY |

.l (seiAq z) 1ebaju| paubisun

% | /002 /09 Bumes I = 5022 . % 06 (se1hq g) Jebeju] paubisun NHEY Y O 90

L/L/0 Bunes 1=1022 pejqeud /. pajqesid 0 (ug 1) Areuig ¢ NHY IV 0 S0

% L /002 /08 Bumes L=L0ce « % 001 (se1hq g) 41ebeju| paubisun didl o 0
Jaquinu

uj LO'0/0G H/O'L Bumes 1=1022 « GOk juiod Bupeo Jelnod <M €0
laquinu

L0°0/2'€/L0°0 Bumes 1=1022 U010 jyuiod Bugjeol} Jsunoy <y}| pjoysaiy L 20
pa|qeud /. pejgesid 0 (ug 1) Areuig

L0

Bumes

L/L/O

Bunes

ps|qeud / . pelgesid

(ng ) Aeuig

<<<(| 8|dwes

Jaquinu

S

~sanjep |

L0'0/0°0G L/ O Bumes L=izle +S 100 jutod Buneoyy 18unoH <<<(| odwa] £e
Anisues 1ealfl §l
100°0/0"+/200°0 10 Aunisuas
Ainsuss 1eaib )| ,uQ| 200°0 10
|[eusiou Ji AlAnIsuas
10'0/0°0%/0G 0 10 [ewou Ji ,uoj 0G°0 40 laquinu
G00°0/0°8/10°0 Bues I=lgle Luol julod Bupeol) J8uNoD <<<Q| plousaiyl 22
L/L/O Bumes pe|qeus / . pe|qesid (ng 1) Aeuig <<<Q| Xel\ 4
T i _.___m_xa_g_nmmr_%w_v_ ._m@;%&n,m"mg_m__ ”__.____”om_
peniesey | 41-0t
ders/xemun | odAL 1190 puadag Qn=ssR ol |t 1 eddEmeq  einusw| moy| 0D

0.L1/6% ebed

= He leunoD
G/ 1D NAXTlLd

€T ld/celd/Le L d/0T ld WODIN

suonEIIUNL

Qd



laquinu
§20°0/2 €/S20°0 Bumes L = 80P2 . G200 uiod Buijeoyy 1euno) SINLY 60
6=> ¥0ve
0 G =<{Ope awl eslaaul :|
/110 Bumes % L=E0Fe awl syulep :Q Buiis pexepul adA) odwe) jesey 80
Jaguwinu
0 L/00SH 0 Bumes 0=€0¥g +F 100 julod Buneoy) Jeunon <AUl| odwa | 20
Jagquinu
S00°0/0°0L/ 10 Bumes Z=cove .10 julod Bugeoyy Jeunoy (14) M 90
Jsquunu
G20°0/5°1/520°0 Bues L=E0¥2 « S20°0 Juiod Buneoy) lepnon SINL G0
(ISNV) 13 6
(ISNV) IA 8
(80D) 111 &
(ISNV) IN 9
(20D) 118 G
(132) 111 ¥
(132) 13 %
(132) In 2
(130) IS b
L/6/0 Bumes I =€0be . (1I30) 11S 0 Buung pexepu) adA) enny ¥0
OAIND |YH g c
Sl aslaAul | L
L/2/0 Bumes L= L0ve ceuwnenuep ol 0 Buus paxapu odA) uonesuodwal | €0
lequinu
uj LO0/0°0%/L°0 Bumes LU0 Juiod Buneoy Jeuno) <AUI| pjoysesy |
.. Yuo| " Bumes (1a 1) Aieuig | L Enu
dejg/xemmin | odAL 119D puadaq :_swww_sm pui| 1 edApeeqg . arnuap| moy| |09

gECld/cTld/LaLld/0T Ld WODIN

SUOIEDIUNUILLIOD

0. 1/0G =bed
asegeled Jaldnon)

G/4/1D0 N3/Xxeld



S 100 Jaguinu
/00009 /200 Bumes | = 1052 »S20°0 Julod Buneol} 18lNoy awl uonigiyu 00
S 100 lsquinu
/00009 /200 Bumes | = 1062 +S200 Juiod Bugeol} l8unog JNLL Wiepsy g0
S 00 laqunu
/00°009 / G0°0 Bumes I =10S2 5500 Juiod Bupeoy Jaunod | 8joko uonesuoduwia | Y0
5100 Jaquinu
/007009 /S0°0 Bumes | = LOGE .SG00 wiod Bugeoyy teunoy | - g 8joAd uolesuodwa | 60
S 100 Jaquunu
/ 00°00€ / GO0 Bumes | = 1052 .SG00 yulod Buneoly 1eunoy | g 8joko uonestiodwa ) 80
S 100 laguinu
/ 0O'00E /S0°0 Bunes L = 1062 LS GO0 jujod Buneoj) 18unoD | | 8|94 uonespodwa | 10
L/1/0 Bumes I = 1052 ps|qeus /. pajqesid (uq 1) Aeuig Bupjoo|q [euwsix3 0
S 100 laguinu
/00009 / 100 Bumes | =2052 +S100 wiod Buneoyy 18Unoy MOPUIM [0JUOD €0
L/HO Bumes L = 1052 pejgeud / , pelgesid (g 1) Areuig 18yBe8liq NI 8lelS 20
pejqeud /, pajgesia 0 (ug 1) Areuig

H1/0

laquinu
0°L/00SLH/ O Bunes L=0L¥e .S 100 1uiod Buneo)) 18unog <<AUl| odwa ] zl
Jequuinu
ul 10°0/0°0%/1L 0 Bumes L =0Lve LUl 10 1uiod Bujeol) seunod <<AUl| ploysalu L
Wio|  Bumes T | peigeua/. peigesia |  Areu S ==l
(6 < vOve
® 5S> Pv0ve
9 L=£0¥¢) 10
2= goyz 1o . dequinu
LO°0/00L/¥0°0 Bues 0 = 80¥c + 700 julod Buneoy} lelinod 13834 1 YO
dayg/xepyuipn | ediy (12 w:mawo . . : S_.nMWM_MN i _u:_ wm>...,..wﬁ0 S i e .tﬁmk ::05_ - .B.om _ou

0/1/1G obed
as neq) leunod

Gla/1D NIXeld

celd/celd/Le Ld/0C ld WODIN

suoneduNL .00



dnoib uq uonenBijuoo
¥ yoes uo 1/2/0 Bumes I = 1052 « LLLIXO (selAq g) sebe1u| paubisun <gxny\ s8joh0 9l
dnoub g ucneInbiyuoo
¥ yoe® uo |/g/0 Bumes I = 1092 L LLEEXO (se1hq g) 1ebeju| paubisun <|xny} s8[oAD Gl
dnoub g uoneinbiuos
 Yoea uo |/z/0 Bumes | = 1052 o LLLIXO (se1Aq g) 1ebaju| paubisun <<<Ql} $8J0AD !
dnouf g uoneinbiuoo
¥ oes Uo 1/2/0 Bumes I = L0Se < bEEEXO (se1/q g) tebaiu| paubisun <<Q|} 881040 el
dnouf g
¥ Yoea uo |/g/0 Bumes I = 1052 « LLLLXO (s@1Aq g) 1ebeju| paubisun juoneinBiuod <) s8j2A0 zl
dnouib g uonelnBiuoo
¥ Yoe® uo |/2/0 Bumes I = L0G2 « LLLLXO (s@1Aq g) 1ebeiu| paubisun <<<|} 88|94 Ll
dnoub yq
¥ yoes uo |/2/0 Bumes I = 1052 « LLLIXO (se14g g) 1ebeyu| paubisun uoneinBiyuoo <<j} sajohn o]
dnoib nq
 Yoe® uo |/z/0 Bunies I = 1062 L bLEEXO (se1hq g) 1eBaju| paubisun | uoneinByuod <y sejAn| 40
8J0A2
L/¥/0 Bumes L = 10G2 .0 (selAq g) 1ebaiu| paufiisun | ynej yues jo Jequinn 30
8|0A0
L/¥/0 Bumes I = 10S2 .0 (se1Aq g) 1ebe1u| paubisun | UN2412 HOYS jo JsquInN ao
derg/cep/ui | adAy 1120 puadag - E:mﬁh%. pu adA eleq ~ peLnuai| mou| (0D

gcld/celdsield/Ooc ld WODIN

SuUOonESIUNUILLIOD

0L1/tcg ebed
sseqgeje( Jeunod

G/L4/10 NI/XT Ld



6=> G00V
9 G =<GO0% aLull aS1aAUl |
1/0 Bumes B L=F00% awi epulep 0 Buis pexspu| <| edA) odwsa) Jesay 60
laguinu
0’ 1/0°0G4/1L0°0 Bumes 0=t00% .S 100 iod Buneo)y 1aunoD <j odwa | 20
laqunu
G00°0/0°0L/1°0 Bumes Z=r00v + 10 wiod Buneoly 18UN0YH <y 20
laquinu
G20°0/S°1/S20°0 Bumes L=F00Y « G200 jujod Buneoyy 181UN0D <| SWL 90
(130) 04| Ok
(ISNY) 13 6
(ISNY) IA 8
(802) 1L L
(ISNY) 1IN 9
(200) 118 g
(1392 111 ¥
(1230) 12 5
(132) IA 2
(130) 1S L
L/OL/O Bunes L=700V L(130) 118 0 Bung paxspu| <| edA] aaIng 50
anino |y i@ c
auwll] eslaaul 1| L
L/2/0 Buines | =200% , By auyep 0 0 Buwng paxapul <] adA| odwe] 0
Jaquinu
L°0/0°G2/L'0 Bumes =200 LULLo utod Bupeoyy l8linod <| ploysaly | €0
L/L/0 Bumes pe|geul /. pejgesid 0 (ngq 1) Areuig <| Xe 20
B s (Buipeen ang) | 1ueinoisng | ebeis
deyg/xep/uip | odAL 119D puadag C___...M_Mhm% ._u.c_ on;._. __.m._mn_ i emaxal. _.Em.s,._ .m!om __Do.
0.1 cg obed €T 1d/TTLd/LT Ld/0T Ld WODIN
a¢ e ] 8unod

G/4/10 NI/XT L d suonEIIuUn ST



fsquunu
S00°0/0°0L/1L0 Bumes Z=ElL0¥ « b0 wiod Buneo)) leuno <<y 9l
laquinu
GZ0°0/S°1/S20°0 Bumes I=CLOb . G200 iod Buneoy) s81inon <<| SNL Gl
(130)0d| ol
(ISNV) 12 6
(ISNV) IA 8
(802) 111 /
(ISNV) 1IN 9
(200) 1LS =
(132) 117 v
(130) 13 £
(132) IA 2
(132) 1s L
L/0L/0 Bumes L=C10P L (1I30) 1LS 0 Bug pexapu| <<| adA] saing i
anno |y 2 Z
awly asiaAul (| L
1/2/0 Bumes L=L1L0¥ » Bw} alulep [0 0 Buig paxapul <<| adA| odwa] gl
laquinu
G0'0/0°0%/S°0 Bumes L=1 L0V .Ul 050 iod Buneoyy Jsuno) <<| pjoysaiy L A
L/LQ Bumes pejqeud / , pajgesiq 0 (ug 1) Aeuig <<| Xe bl
dEaa e ey Bupear ans)| | weunoen0 z obEIS| | OF
paaBsaY | 40-00
(6 < 500¥
9 S > 500P
B 1=p00V) 10
= ¥#00% 10
0= 00t 40 Jaquinu
10°0/0°009/0 Bumes 0 = 600¥ #0°0 Julod Buneoyy Jeuno) <113834 1 a0
Jaquunu
G20°0/2°€/S20°0 Bumes L =600V 5200 Juiod Buneoyy Jeuno) <| SW.LH v0
deig/xep/uin | edAy 1120 puadsq _._.;_. ”E:mw,_mm_,_w_mu.w pulj .l odf) el o) nusp| moy| 09

gcld/celd/Leld/0C ld WODIN

SUOEDIUNUILIOT

0L 1/vS ebed

eseqele( JoLnoD

S/.4/10 NIF/XT ld



ﬁ L/HO funies L=120% pa|gqeud / , pejgesiy 0 (ug 1) Aeuig <<<| g|dwes 2
laquinu
L0°0/051/ 0 Bumes L=le0¥ LS 100 Juiod Buneoy)} 181noy <<<| odwa | ez
laquinu
§0°0/0°0%/5°0 Bumes =120y LU 0G0 iod Buieoy) 18unoo <<<|ployselyl| 2z
L/4jo|  Bumes palqeud / . peiqesia (ug 1) Areuig <<<| XeW
B S “Bupsar ang)| | wennoieng g sbeis |
penlesey | 41-G1
(6 <viov
2G>vI0Y
B L=€L0b) 10
¢=£L0p 10
0= g0y 10 laquinu
10°0/0°009/0|  Bumes 0=8l0v 700 juod Buneol) 181n0d <<|1383Y¥ 1| VI
h laquinu
G§z0'0/2'e/520°0 Bumes L =8L0F G200 juiod Buneoy} 1eunog <<| SINLY 6l
6=> 10V
B G=<vIl0¥ oLl 8slenul |
L0 Bumes 3 L1=ElL0Y auwll sjuysp -0 Buuig paxapu|| <<| adAy odwse) 1esey gl
laguinu
L0°0/0GH 0] Pumss 0=€ 0¥ .S 100 Juiod Bupeoly 1aunon <<jodwal| /I
" darg/xepupy | adAL 118D puadeq e :___:M__M_._M__MMN. pu| __,ua>h .E_mn e - #xm_..r._,_..:.ms_ “moy| 109

0L 1 /GG obed
o 2jed dsinon
§L=/1D NI/XT Ld

crild/celd/ Lt Lld/otld WODIN

suone2IUnt.




ﬁ_||||

lsquinu
GO0'0/0°0H L0 Bumes 2=t0LP g 10 jurod Buneoyy Jelno) <0l M 80
laquinu
S20°0/S°L/S20°0 Bues F=p0 LY . G200 Juiod Buleoly Je1no) <0l SINL 20
g adAl snuny Z
2 adAy enuny L <p| (o8j8l0qET)
L/2/0 Bumes £=0L¥ . L 8dfysmng 0 Bus pexapu| g 8dA) enng 90
(130) od| oL
(ISNV) 13 6
(ISNW) IA 8
(802) IL1 /
(ISNY) 1IN 9
(20D) 118 S
(139) 111 4
(ER)E! 5
(132) IA Z
(1I30) 1S b
L/01/0 Bumes L=t0 ¥ L(130) 11s 0 Buis pexapu| <0l 8dAy snng G0
aAIND O8jalogeT] g e
annd Y 2 z
awl eslaAUl 1| L
H/E/0 Bumes 1=20 ¥ . awn eyulep (0 0 Buing pexepu] | <p| edAL uonesiiodwe | 0
Ainisuss 1ealf )i
100°0/0°1/200°0 40
AlANIsuss |ewou Alnlsuas
NL0°0/0°Ge/L°0 10 1ealb §i ,up| 2000 10 laquinu
S00°0/0° /100 Bunjes 1=20L¥ Lol 100 iod Buieoy Jsunon <0l ploysaiy L €0
L/L/O Bumes palqeud / , pa|gesig 0 (uq 1) Aeuig
deig/xep/unn | edAl 118 puadeg E:mmn_w_w_mm _.u.c._ LTI E ey Y TTET
€T LA/TT LA/ LT LH/0T Ld WODIA 0L 1L/9G sbed

aseqeye( J81noD)
SuCEDILNUUILICT S/.4/10 N3/Xe ld



aAND J28jaloge] € S ]
8ANO |H 2 2
swll) eslanul @ | L <<Ql
L/E/0 Bumes F=Lb LY » W1} BHUYBP (0 0 Buing paxepu| adA| uopestodws | el
| Annsues jealb Ji
100 0/0 /2000 10 Ainisuas
Ainnisuas 1ea.B JI U0l 200°0 40
|ewiou ji Alnnisuas
10°0/0°0F/0G°0 10 |[BWIOU {I ,UQ| 0G0 40 Jaquunu
G00°0/0°'8/10°0 Buines F=LLLY LuQl uiod Bupeoy) 18un0YH <<Q| ploysaiyl zL
ﬁ H/L/0 Bumes pe|qeud / , peldesid (ug 1) frewig <<Q| Xe|\
i Rl e .a_gwmmm e ___cm"_,h_@_m.\,o e
paniesey | 40-A0
(6 <S0L¥
B G>50l¥
R L=p0l¥) 10
€= ¥0LY 10
2= v0L¥ 10
0=1%0L¥ 10 isquinu
10°0/0°009/0 Bumes 0=60LY #0°0 juiod Buneoy} 1euno) <0l 1334y L 20
lequinu
G20°0/2°€/S20°0 Bumes L =60LY 620'0 juiod Buieoyy 1sunog <0l SW.LH =[o
6=>S0L¥
® G =<G0L¥ awl] 8slanul |
1/0 Bumes B L=F0LY aLull ajulep 10 Buug paxapu|| <0| 8dA| 1esai odws | Y0
I Jaquinu
LO0/0°0GL/ 0 Bumes 0=¥0 LY LS 100 ulod Buneoyy 1sunod <p| odwa | 60
daygpcen/uin | edAL 199 puadeq E:M,.M_,_u_% “pu[i i Cedkl mEg el nuspy| mod| 0D

0L1/.G ebed
=1s 21B(] 48Unod
G/l=/ LD NI/XT Ld

€T Ld/gecld/LT Ld/0T Ld WODIN

suonEIIuUNL



(B<PLLY
RG>pLLy
B L=C| 1Y) 40
g=glLly l0
Z=gliy lo
0=glLLy 10 JaquInu
+0"0/07009/0 Bumes 0=6FHV 700 wiod Bueoy lsunon <<Q] 13834 1 =1
Jlaquinu
§20°0/2°€/520°0 Bumes L=6LIY G200 yiod Buieoly Jauno9 <<QISNLIY| VI
6=> LY
RE=<pLLY awlly aslaaul |
L0 Bumes B L1=gLL¥ awl} slUYBP (0 Bus pexepu|| <<p| edA] 18s81 odwa | 61
Jagquinu
L0°0/0°0GL/ 0 Bumes 0=¢clL ¥ .S 100 wiod Buieoy} s81Non <<] odwa | gl
Jaquunu
G00'0/0°0L/ L0 Bumes Z=CLLY . L0 iod Buneo)) leino) <<0| M m
Jequinu
§20°0/G H/S20°0 Bumes I=EL 1Y « G200 juiod Bupeoyy 18uUnod <<0} SINL 9}
¢ adA sninn 2
g edAysning H <<Q| (o8|2100ET)
1/2/0 Bunies e=CLLy . L edA} anng 0 Buiis paxapuj z adA) enng gl
(1I30) od| oL
(ISNY) 13 6
(ISNVY) IA 8
(800) 111 L
(ISNV) IN 9
(z02) 118 g
(130) 11 1%
(130) 13 €
{(130) In 4
(130) I1s L
L/OL/0 Bumes L=E LI L(30)1Ls| o Buwyg paxapuj <<0| 8df anng .
derg/xemmn | edAL 1120 pusdeq| . (0 _c_zwww_% Spu| o ad) epeg ey nuew| moy| 109

gcld/ccld/Leld/0T ld WODIN

SUCIEDILNUUILLIOD

0L1/8G =bed

esegelR(] 1811N0D)

G/.4/10 NI/Xe Lld



Jaquinu
LO'0/0°0G}+/ O Bumes I=L0EVY «S 100 iod Buneoyy 1eunod > | odwa] €0
Uj% +/00L/2 Bumes L=10EY « Ul% 02 (selAq g) 1ebeju| paubisun >| ploysaiy L 20
Bumes % (uq 1) Aeuig >|

pejqeus /. pa|qesia

H /O

uw | /00¢ /It

(se1Aq g) 1ebaju| _um:.m_.w.cJ

. s8n|BA

Bumes . b JUBISUOD [BULIBY | /0
% L /002 /0§ Bumes L= G02Y « % 06 (se1hq g) Jebeju| paubisun WYYV 0 90
L/L/O Bumes L=102¥ palqeuy / . pe|gesia 0 (ng 1) Areuig & INHYIVY O 50
° L /002 / 0S Bumes L=L0ZY « % 001 (se14q g) Jebeju| psubisun didl e 0
laquinu
Ul LO°0/0G" HO'L Bumes L=102Y « GO’} juiod Buneoy 18lNoH <uil M €0
Jaquinu
10°0/2°€/10°0 Bumes L=102¥ L 010 juiod Buneoyy 18HN0YH <y)| ploysalyl 20
L/H/O Bunies pe|qeul /. pajqesid (ug 1) Areuig <y
| Lol Bumes =121 pelqeus /, pajgesial o (1q 1) Aeuig <<<0] a|dwes
lsguinu
LO0/0'0GH/ O Bumes =12 LS 100 uiod Buneoy) 1suno) <<<(] odway} ce
Ainisuss 1ealb |l
LOO'0/0" /2000 10 Aunisuas
AjIAlISUES 1ealf JI ,UQ| €00°0 40
[ewIou Ji Alnnisues
10°0/0°0%/0G°0 10 |BwLiou Ji ,UQ| 0G0 10 lequinu
500°0/0°8/L0°0 Bumes 1=L2LY Luo| jujod Buneoy) J8UN0s <<<Q| ploysaiy | zz
L/1/0 Bumes pe|geud /. pa|gesiq (ug 1) Aeuig <<<Q| Xe|\ e
e e " Bupeerang)|  iusknoisno g ebeis| 02
pemnssay | 41-01

0/ 1/6G sbed

os Bl=laEcItialclg)
Sl 1D N3/Xeld

€T ld/eald/ LT id/oTld WODIN

SuoEDIUNL

Ele}



lequinu
G20°0/2'€/520°0 Bumes | = 80v¥ + G200 1uiod Bupeojy Jl8Lnoy SINLY 60
6=> y0vv
9 G =<p0v s} 8siaAUl ||
L/L/0 Bumes % L=€0¥¥ awll sjulep 0 Buus pexepu| [edA) 1esal uolesuodwa | 80
Jequunu
0’ H/0 051/ 0 Bumes 0=€0¥¥ +S 100 juiod Bujeo) J8uno <Aul| odwa | L0
laguwinu
G00°0/0°0L/1°0 Bumes Z=Cory « 10 luiod Buneoy 18unod (18) ¥ 90
Jlaquinu
G20°0/G1/520°0 Bumes L=cobt . G200 luiod Buneoys 18HNoy SINL S0
(ISNV) 13 6
(ISNY) IA 8
(802) 111 L
(ISNV) 1IN 9
(200) ILS S
(132) 110 4
(130) 13 €
(132) IA z
(1I30) 1S b
1/6/0 Bumes L= LObY . (130) 118 0 Bumg pexapul adA| emng #0
anino |y ‘¢ A
ol asianUl 1L L
L/2/0 Bumes L= LovY cewnsIuep 0| 0 adA) uopespodwal | €0
Jaquinu
uj L0'0/0°0%/L°0 Bumes Juiod Buneoyy 181no) <AUI| ploysaly
_ SHITY _._,_W.w:,_rmm B i o
deigpxep/uin | =dAL 1180 e :_:mm%ﬂmm Pyl . g..u_n__ﬂ__m_ﬁn o  mepLnusy| mod| 10D
€T 1d/TT L d/ LT Ld/0T Ld IWODIN 0L L/09 obed

aseqeled leunod
sSuonEDIUNLLILLOD) G.-4/10D NI/XTlLd



S 100 laquinu
/00009 /200 Bumes = L0G¥ + SE00 yuiod Buneoyy lenno) aw) uoqiyul 20
S 100 lagunu
/007009 /2070 Bumes L = 10SP «S200 uiod Bugeoyy 1eunon JINIL wiejoey g0
S 100 lequunu
/00°009/G00 Bumes L = LOGP .S5G600 yutod Buneoyly lsunog | ¥ 81942 uonesuodwsea | YO0
S 100 lagunu
/007009 /600 Bumes L = 10SY L5500 juiod Bupeoyy Jeunoy | € 8joAo uoiestiodws | 60
S 100 Jaquunu
/ 00°00€ / SO0 Bumes | = LOSY +.SS0°0 yuiod Buyeoyy Jeunog | g ejoko uonesuoduws | 80
S 100 ijsquinu
/ 00°00€ / S0°0 Bunies L= LOGY +5500 Julod Bupeoly 1onoy | | 8joAd uonesuodwa | L0
/1O Bumes L = LOS¥ pe|qeud /. pajgesig (ug 1) Aeuig - Bupioo|q [euisIx3 70
S 100 Jequinu
/00009 / 100 Bumes | =205y LS 100 1uiod Bupeoy} 18UN0Y MOPUIM [01JU0D €0
/10 Bumes L = L0Sk pejqeud /, pajges!d (ug 1) Aeuig 18¥e81q 1INJIID B1ElS 20
H/L/0 Bumes pejqeud / , pajqesid (ug ) Aeuig leso|oaloiny
Jaquinu
0’ 1/00SL/ 0 Bumaes L=0lv¥ .S 100 juiod Buyeoy 18lnod <<Aul| odws] zl
Jaguinu
u| LO0/0°0W/L0 Bumes L =0L¥y juiod Buneoy 181N <<AUl| pjoyseiy L
i/o|  Bumes - pajqeu3 / , Pelgesia ~ (uq 1) Areuie L
(6 < yOVY
8 S > Oty
3 L=c0t¥)
10 2= 0¥ laquinu
LO"0/00H/¥0°0 Bumes 10 0 = g0bY L 700 Juiod Buiieoy 18lNoD 13534 1 Y0
P CI il e e E:_m_ww_% pu|  edkyemeal  wernuew| moy| 100

QL1719 abed
ac e ] 4enol

G/-/ 1D NIXeld

ez 1d/TT L/ LT Ld/OT Ld WODIN

suoneEsIUNL

Slo)



dnoib g uoneinfiyuod
7 LoB8 U0 1/2/0 Bumes | = 10GY « LLLIXO (se14q 2) lebeju) paubisun <gxny) s8j0A0 9l
dnoab jq uolieinfijuoo
¥ yoea uo |/g/0 Bumes L = L0S¥ « LLLLXO (saifq g) 1ebaju| paubisun <|Xny} 8|94 Gl
dnoub iq uoneinbiuoo
¥ yoes uo 1/2/0 Bumes I = L0SY < bLLIXO (s81Aq g) 1ebeiu| psubisun <<<Q|} 88]0AD it
dnoub yq uonelnBiuoo
¥ yoea uo |/g/0 Bumes L = L0GY « LLLEXO (seiAq g) 4ebaju| paubisun <<Q|1 88]9AD el
dnolb g
¥ Yoe® uo |/2/0 Bumes L = LOSY « LLLIXO (selAq g) 4eBeju paubisun | uopeinbyuos <o) s8(0A) zh
dnolb g
# yoea uo |/2/0 Bumesg L = LOGH « LLLEXO (se1Aq g) 4ebayu) paubisun | uonelnbijuco <<<|) saj0kn L
dnoib g
¥ yoee uo /2/0 Bumes L = LOSY < LLLEXO (se1Aq g) 1ebaju| paubisun | uoneinByuoo <<|y s8|oA) oL
dnoub jq
¥ Yoes uo 1/2/0 Bumes | = L0S¥ « LLEEXO (s@1Aq g) 1ebeiu| paubisun | uoneinBiyuod <|} s8j9An 40
a|o/o
L/¥/0 Bumes I = LOGY 0 (se1Aq g) 18beju| paubisun | yney yues Jo Jequiny 30
=Tk te]
L/¥/0 Bumes L = LOGY 0 (se1Aq ) 1ebaju| paubisun | 4210 Hoys Jo JsquinN ao
derg/xepymp | edA) 1120 puadag :_.J.Mhmw_w_m% ."._oc.._ ' . mn::. _Em._.n_ el nuap moy| 100

gcld/eccid/leld/otid WODIN

SUoEDIUNLLILLIOD

0L/ 1/Tc9 =bBed
asegele J8inoD

S.4/10 N3a/xeld




1 /GEGG9 /0

Bumes

paniesal ;G|
Xny yoje7 iy}
exny yoyeT gl
<<g| yore 2|
<zl yole Lk
Zxny yoleT 0k

LXNy yoreT

1010Npuo) uayo.ig yoleT -
"AQ "Wlayy yojen -

> yoleT -

<<<Q| Yo1eT -

<<(Q] yoleT :

<0l yoreT:

<<<| Yoje :

<<| yodleT

<] yoje

Or-rANMTLON~OD®

(suq g1) Aeulg

uoneinBbyuod Yoied

c0

fumes

paniasal ;G|
XNy 1Pt
£xXny 1€l
<<zg|l:gh
SE{LE
XNy 101

LXNY 1:

10)0NpUOD usxoig !
wiayl ):

>\ « 2

<<<Q|1:

<<0i):

<0l}:

<<<|1:

<<| )

<1

O-~AOTOHON~DD

L /GEGS9/0

uonenBiyuon du|

(suq 1) fewg

adAl 1180

~ (unegep i)

daig/xepuin pusdeg o ..v:_, mn;._. eleg 8 nuapy
0L1/€9 obed cold/eecld/ e Ld/0Tld WODIW
= Qe 1elno)
Ga/10 NI/XT Ld suonesiunt

ot



T e,

L /GESS9/0

Bumesg

panlasal :
#xny } Bupoolg :
gxny } Bupoolg :
<<g| 1 bupoolg :

<gl 1 Buoolg :
Zxny 1 Buoolg :

Lxny 1 Bupjoolg

gl
14
el
cl
L
o] "
‘6

1010NpuUocH

uayolg Bupoolg :
wiey| 1 Buppolg :
>| 1 Bupoolg :
<<<Q 1 Bupoolg :
<<0| } Bupoolg :
<0l } Buppoolg :
<<<| 1 Bupjoolg :
<<| 1 Bumoolg :

« <l 1 Bupoog :

O~ N LW O©M~D

(suq 9t) Aeuig

uoneinBiuon z bupoolg

0

L/ GES59/0

Bumes

panlasal :

yxny 1 Buppoolg :
gxny } bupioo|q :
<<g| 1 Bunjooig :
<gl 1 Buppooig :
gxny 1 Bupoolg :
Lxny } Bupjoolg

Sl
14
£l
cl
FE
0L

-6

1010Npuos

usyo.ig Buoolg :
way | 1 Bupjoolg :
>|} Bunjoolg :
<<<(| ) Bupjoo|g :
<<Q| 1 Buppooig :
<0l 1 Bupjoo|g :
<<<| 1 Buoo|g :
<<| 1 Bupoolg :
<|} Bupjoolg :

*

O~ QNM< WM~

€0

dayg/xepuip

adA] 18o

.3:maum

(unejep

sanjep

)

(suq 91) Areuig

adA 1 Emm

uoneinByuon | Bunoolg

. pepnuay

~ moy

10D

ecld/ccld/Lleld/0T ld WODIN

suonesiunuduuoD

0L 1/t9 ebed

aseqgeied leunon
S/.4/10 NI/Xeld



penlasey | )
L/E€/0 bumes 410s yoye] 0| +0 (suq g) Areuig | g/g uoneinbyuog yoreT 9l
didL [oauod ‘L
LAEL D Bumes Jl0s dut 0| +0 (syq 2) Arewig|  g/z uoneinbyuog dul Gl
laqunu
S100/00GL/0 Bunies L =€1L09 julod Buneoy} 18unoH z Auajos|aes odwis | it
L/GL/0 Bumes (suq v) Areuig z Ainnosies 21607 gl
lequinu
S LO0/00SL/0 Bumes = L1109 juiod Buneol) 18LUN0D LAuAnoajes odws | 2
L/GL/0 Bumes (suq ) Aeuig L Ayanos|es 01607 Ll
L/L/0 Bumes L =0009 psjqeud / , ps|gesid (ug 1) Areurg|  Bupoolq Juelsul Yue3 o]
L/L/0 Bumes I = D009 pe|qeud / , pe|ges!d (ug 1) Areuig | Bupjoo|q jueisul eseyd 40
S
10°0/0°0k/€0°0 Bumes I = D009 +B L0 (se1Aq g) 4ebeju) paubisun 4g1 odwe | 30
lagunu aln|e}
% | /00L/2 Buies I = 0009 « % 0l wiod Buijeoly lenno |1exeslg 104 ployssiyl >| ao
L/L/0 Bunes pejqeud / . pe|gesid (uq 1) Aeuig ain|re} 1exesig 00
S Jaquinu
1'0/0°009€ /10 Bumes | =8009 L8501 Juiod Bupeoyy seunoy | odwa | Wels peof ploo a0
L/ 00SG/00L Bumes | = 8009 « % 0§ (sa)hq g) 1ebeju| paubisun Je)s peoj pPlod O % Y0
ue1S
1 /G652 /0 Bumes I = 8009 .0 (suq @) Atewg | peo| pod jo ploysalyl 60
L/L/O Bumes pejgqeus / , pejgesia (uq 1) Areuig uels peo| plod 80
laquinu 9% Ui 10811pYyAUll
% L /00k/02 Bumes L = G009 « % 02 1ulod Buieol) leunod poLl pjoysely | /0
S100/0vYL/0 Bumes | = G009 .0 (s@1Aq g) Jebaju| paubisun ogl odwa | 90
uojo8l1ep
L/ L0 Bumes pejgeud / . pe|qes!d (ng 1) Areuig 10)0NpuOod uayoig 50
dargpepuin | edAL 112D pusdaq| i i ﬁ_ﬂ_:wwm_% pul L edAimen | xapnusp| Mmod| |00

0.1 /Go ebed
of e Jsunod

G.4/10D N3/*eld

gz ld/eeld/LTid/0C ld WODIN

suonesdIunt oD



PO |B20T :
850|D) |BNUBIA :

¥ Indul [BUlex3 :

£ ndul [eule}x3 :

BpOoLU BoUBUBIUIEIA :
1@sel spe :

a.njie} g0 |BuIaIXa !
uoisialedns unaso duy
1@sal [euuay]

pax00| 18so[lay :
dnoif jo abueyn :

z Aanosjag BoT:

| Ayanosieg 6o

JBIS PEO| P|0D

uelS aoueqinsiq :
Z Buiyoo|q o160 :
L Buoo)|q oiboT :
2 ndul jewia)xy :
| Induy jeweixg :
ainjie; go -

ges:

B ZG:
yoelep :

. Buigiou :

Or~r 0NN OO OM~NODOOO—ANOM
— T r T e T AN NN

O~ QANMT W OMN~O0D

(sP] NOMNODOIO—ANM

O~ ANM<TWHON~OM

BuLig pexapu|

| uoneso|e indui eaifo

L/€c/0

Bumes

daig/xen/uIn

adAl 18

puadaq

. (inejep 1),

sanjep

pu|

ua?_..ﬂmn |

moy

| ....ta.r nuap 09

geld/cecld/ L Lld/O0T Lld INODIN

suoneIIuUNLLUILLIOT

0L 1/99 aBed
aseqeie( I8unoD

G/.4/10 N3/Xeld



‘san|ep

BpO|\ [B207] :€E| €¢
9s0|] [enue ‘g | &g
pndul eulelx3 :Lg| 12
¢ ndul lewelx3 :0g| 02
apow aoueusjuleN :6L| 61
1esalspa:gl| 8}
ainjiel go jeulsixe AL AL
uolsiaiadns ynodo duy 91| 9l
1esel |leulay ] GL| Gl
payoo0| lesojoey | ¥l
dno.b Jo sBueys gl el
z Ainnosjeg Bo gl | 2L
| Auanosjeg BotLL|  LL
uels peo| ploD 0L Ok
JElS aoueqINISIq 6 &
Z Buppoolq 01607 :8 8
L Bunjoo|q 01607 £ L
Z indul [ewe1x3 9 9
L indul |Buleix3 G g
ainjiel g0 v i’4
qes e €
B2S:2 2z
yolelep 1 L
L/€2/0 fumes . Buiyou :0 0 Buulg pexepul [z uoneoojie indu [eo1foT 20
deygxepnuin | edAl 18D puadsq | e ol (unejop :,) pu| - edAleleqg] . X8l nusp| Moy 109

0.1/.9 obed
as neq Lsunod

GL=/1D Na/Xeld

gz id/ecld/Leld/oTid WODIN

suonesIunt

0D



sanjep

BPO [BO0T g2| €2
8s0|] [enuel 2| 22
7 Indul [leussix3 ilg|  Le
g Indut fewdlx3 ;02| 02
apow aoueuslUBN 6L | B
19sa1spa gL | 8l
ainjie} g0 [BUwISIXe 141 | L)
uoisindedns ynado duy gl gl
18sal |eulay] G| Gl
pa)20| 18sojoay 7| Pl
dnaolb jo abueyy gl el
Z Aunnosjag BoigL| 2t
L Auanosiag Boip | LL
HElS peo| ploD 0L | 0L
Hels aosueqinisiq 6 6
¢ Bupjooq oiboT :g 8
L Buyoolq 01607 1L L
Z indu [euwlaix3 19 9
L ndul [euisix3 :g G
ain|ie; g0 v ¥
qes:e g
262 Z
yorelap 1 L
L/€2/0 Bumesg . Buiylou 0 0 Bulis pexapu| [ uonesole indul [eoibo 0
deyg/xepuin| 2dAL 118 puadeq (negep i)l oyl adApeeq]  eLnuew| moy| [0

geld/eceld/ e ld/oc ild WODINW

SUOHNEDIUNUUILUOD

0.1/89 sbed
esegeje(] J8lnoD

S/.4/10 N3/xe ld



L/€2/0 Buies

B8PON (8207 (€2

3s0|D |eNUB 22

¥ 1ndul [euleix3 112

¢ 1ndul |euleix3 :0g
apoLw aduBUBIUBI 61
19881 spa 8l
alnjiel g0 |eulelxe /.|
uoisialadns ynono dul (9|
1858l |eWIaY ]| Gl
p&Y20]| 1850(08Y |
dnoufd jo sbueyn gL

z Auanoajas o gL

L Auanosjeg Bo 1L L
uels peO| p|OoD 0k
JEelS @oueqInisiq 16

z Bupoo|q oifoT :

L Bupjoolq 21607 :

2 1indul |leuiex3 :

| indul [euleix3 :

qes:
ezq.
yole|ep :
. Buiyiou :

OO — M

Or-~rNOFTWOH O~

Bung paxapu|

+ UoNeoo|e indul [eaibo]

0

dayg/xe/uin | adAL 1120

n:mnun

8
£
9
g
ain|ie} g0
£
Z
L
0
%)

(unegep :

senjep | ._u._.._._

o mn__a._.mwmn_ ,

..m_.“_ wxu__,.:sws_

moy| 10D

0/ 1/69 abed
os e JsunodD

G/l-/1D NI/XT Ld

g€ecld/ccld/ LT Ld/0Tld WODIN

suolnijeolunc

LOU



e . it

LO0/0002/0 Bumes <0 Jaquunu julod Bulieo|) 181NoD  XNE Jawll | g0

10’0/ 07002 / 0 Bunies .0 Jaquinu juiod Buneoyy Jeunog gxnesswil| o

v =1
/L0 Bunes 00=.0 Buis pexapul afejon 51 60

ebpe Buljle4 1L =+ 01 0 Ud
L/1E/0O Bumes obpa Buisid :0 = ¥ 01 0 19 (suq g) Aeuig| (edA) ebp3) Bumes s1 80

L0'0/0°002 /0 Bunes .0 iequinu juiod Bugeoyy seunog gxnelswil| /0

L0'0/0°002/0 Bumes 0 Jequinu juiod Bujeoy} Janod L Xne Jauwii| 90

BPOIN [E007 g2

8S0|D [ENUEB (22

¥ Indu) [eulaix3g i1 g

¢ 1ndu) |euielx3 :0g
8pOWL 8oUBUBIUIB A1
Jesel spaT gl

alnjie} g0 [eulaixa /|
uoisiaiadns ynado dug gl
18581 |BlUIaY | G|
paY20]| 1850[29Y |
dnoub jo abueyn gt

g Ainnos|eg boT gL

1 Auanosieg Bo it
Wejs peo| pjo) 0l
LIB}S @oUBqINISIA 6

¢ Bunyoo|q oiboT :g

I Buoolq 01607 12

Z Indul [leuwlsix3 9

L Indul [euleix3 g
ainjie} 940 ‘p

q2s:e

BZ2G5 2

yolelep :|

L/€2/0 Bumes , Buiyiou g

E:Emu )
Codaama O san|B A

O~ NMOTFTWOOMM~MRDOOO —ONNM
— T rmrrTrrrr T T AN

O—NM<T LW O~

Buig paxapu| [ uoneooje indui |eaifor 50

daygpeepi/uing |- adAl (18D L .ucmamo

pu| - eddjera| yxepnuew| mou| 109

gcld/ccld/LlTe Lld/0T ld WODIN 0.L1/0L sbed
aseqeye( J2unon)
suonEIIUNUILLOD G14/10 N3/Xe ld



L/L2L/0 Bumes . 0000000 (suq ) Areuig 2 xny} LL
L/L2 1O Bumes . 0000000 (suq 2) Areuig L XNy} 9l
L/22 /0 Bumes » 0000000 (suq 2) Aeug Buiso|oay Gl
L2210 Buies » 0000000 (snq 2) Aeuig duy feunsy L 2!
/2210 Bumes . 0000000 (suq 2) Areuig wieje [ewiay L ]
/L2 V0 Bumes » 0000000 (suq 2) Areuig <<Adll) 4!
/22110 Bumes . 0000000 (suq 2) Aeuig <AUl| L
L/221/0 Bumes » 0000000 (suq 2) Areug >} o]
L/L2Z /0 Bumes . 0000000 (suq 2) Ateuig ain|iey 1oxealg 40
L/L2L0 Bunies . 0000000 (suq £) Aeuig 10}0NpuUod ueXolg 30
L/L21/0 Bunes . 0000000 (snq £) Areuig <<<Ql}| Qo
N Lzzio|  Bumes 0000000 (suq 2) Areuig <<<ol| 00
Lizzio|  Bumes . 0000000 (suq ) Areuig <<gl}| €0
/L2 /O Bumes . 0000000 (suq 2) Areug <<l V0
N L/L2 /0 Bumes . 0000000 (suq 2) Areuig <0l'} 60
L/L2H0 Bumes . 0000000 (suq £) Aeuig <0l 80
L2 L0 Bumes . 0000000 (suq 2) Aeuig <<<|} L0
/22110 Bumes + 0000000 (suq 2) Areuig <<<| 90
/2210 Bumes » 0000000 (snq 2) Aeuig <<} G0
L/£21/0 Bupies » 0000000 (suq 2) Aeuig <<| 0
122 H0 Bunes » 0000000 (suq 2) Areuig <} €0
LLEL/0 Bumes . 0000000 (suq £) Areuig < z0
B L/2ZL/0 Bumes . 0000000 (suq 2) Areuig didl TvHINTD L0
derg/xep/un | 2dAL 1IRY puadasq r_w_ww_‘_w_% Ul il o _&_ﬁ_nao el nusp| Moy | 100

0L1/1 L ebed

s e J2unod
G/=/1D N3Xe Ld

gz ild/ecld/Leld/oT ld WODIN

suoedunt

oD



L/L2 /0 Bumes » 0000000 (sHq 2) Areuig|  1@s0j08l0INY PEX3D0T] 12
L/L21/0 Bumes » 0000000 (suq £) Areuig 350710 TOHLNOD oz
L/L2L/0 Bumes » 0000000 (suq £) Areuig dIH1 TOHLINOD gz
L/L2L/0 Bumes » 0000000 (suq ) Aeuig 4108 24
L/L2L/0 Bumes » 0000000 (sug 2) Areuig PININOD} €2
L/L2L/0 Bumes » 0000000 (suq ) Aeuig ENINOD} e
L/221/0 Bumes . 0000000 (suq 2) Areuig ZNINODY 12
L/221/0 Bumes . 0000000 (snq 2) Areuig LNINOD} 02
WIXAYY Bumes + 0000000 (suq 2) Areuig ¥ XNyl 41
L/LZL/0 Bumes » 0000000 (sug 2) Arewig € xny} =

Pex007 DL 11=9 01 01iq
1/£21L/0 Bumes . 0000000 (suq 2) Aeug Bunies 00| O 1 at

g dnoin =901 01g

| dnois :0=9 01 0 liq
L/L21/0 Bumes . 0000000 (suq 2) Areuig |dnous) Bumes aanoy 0L D
L/L21L/0 Bumes .+ 0000000 (suq £) Aueuig duy eaniugaq gl
L/221/0 Bumes . 0000000 (suq ) Areuig | ssauboud uj 8sojoaioiny Vi
1/221/0 Bunies . 0000000 (sug 2) Areuig wiieje Inodto du g 61
/22110 Bumes « 0000000 (sug 2) Areuig uLee Jexeald gl

daig/xepyumip | adAl 18 puadaqg S_MJMM_W_MN ._ : ”_u“c_ .._,__” wn;._.mumn_ @_,_,__m L ”,_. quu....:.:m_a ..som ._ou

gcld/celd/Lle ldrocid WODIN

SUONEDIUNUILLIOT

OLl/ct ebed
asegele(] Jeunod)

S/.4/10 Na/xeld



1/5E5659/0

Bumes

ainjie laxesalg Gl
lolonpuo) usyold ‘L
<el €l

peOMBAQ [ewlBY] 2}
<<<Ql }:}}

<<<0l -0}

<<0l 16
<<0| ‘8
<0l}:L
<0l ‘9
<<<]1 g
<<<|
<<|1g
<<| g
<ivi
<|:0

*

« 9t

(suqg 9}) Aeuig

g pe

20

L/G€G59/0

Bumas

ain|ied Jexeald Gl
1010Npuoy ueyoig L
<¢l1€l

peOaAQ [BWIBY ] 2L
<<<0l}:LE

<<<Q| 0}

<<Ql }:
<<Q|
<0l ¥
<ol
<<<| 1
<<<| E
<<|}:
<<| E
<l
2

*

S—A®MSF o0~

(suq 94) Areuig

derg/xepuuin | 2dAL 1180

puadag

(unegep i)
sanjep

pul

edAyL eleq

xal nua

‘moy| 100

0L 1) sbed
as  21e 8unod

G.4/1D NI/Xeld

€z ld/celd/ LT Ld/0Tid WODIN

suoneount

fole)



L/GESS9/0

Bunies

alnjled leyesalg G|
10}0NpU0D UsNoIg 17|
<cl el

PEOLIBAQ [BULBYL gt
<<<Q| }:)1

<<<0| :0}

<<0|}:

<<Q] :

<011

. <0l

<<<|1:

<<<| -

<<|1:

<)s

<ly:

L

Or-rAOT0OoNO®

’.W@

(suqg 91) Areuig

8 pe

0

HSES59/0

Bumes

aln|ie leyealg G|
1010NpuUo usxolg 7|
<2l 1€l

PEOLBAQ [BWIBY L (2L
<<<Q|Yib b

<<<Q| -0}

<<Q|1:6

<<Q| ‘8

<0l1:L

<0l ‘9

<<< 19

<<<|

<< 1€

<<| 2

<|1:t

<l:0

« CC

(sng 91) Areuig

L pe

€0

daig/xe/uti| adA} 120

ncmamﬁ

0 (unegepzy)
S sanjep

puy

o L- . edfl e

C b 1xel nualy

: ;_,om

109

gcld/celd/Lleld/oc Ld WODIN

SuoEDILNLULLIOY

Ol L/, obed

ssegele( slnod

G/.4/10 N3I/Xeld



L Lr02/0

Bumes

4108 0k
<<g|}16

XNy )8

EXNY 3 1L

ssaubosd ul 18s0[08I0INY:9
i8so|oaloiny payd0T g
gnauf iy

pinduj g

gindu| 2

Zinduj |

L ndu] :0

(suq 6) Aeulg

/4d P L0

L/L¥02/0

Bumes

4108 0}
<<2|116

gxny ) g

XNy 3 1L

ssa.tboud Ul 1850/0810)NY:9
18S0[08.10INY pPayaI0T 1§
G induj

¥ induj :g

¢ 1ndu) :g

ginduj :p

L indu| :0

(suq 6) Areuig

94d pel 90

L/ 2¥02/0

Bumes

4108 0t

<<gl16

exny 1:8

XNy 1L

ssaibBoud U 18502810)1NY:Q
1850]0810INY Payo0T G
G nduy iy

v induj ;e

gndu| g

Z induj 31

| Induj 10

(suq 6) Areuld

G4d PeTl S0

b=

deyg/xepy/uin | 2dAL 112D

pusdeq

T Gmeen )
e san|ep

- L ‘,"_. “m...g>. 1 .,Emh_

. papnuep| mod| 10D

0/1'GL sbed
g Neq eunod

G.-4/10 Na/XTld

gz ld/eelid/ LT id/oTild WODIN

sucneIIunL.

oD



H/L/0

L/L/O Bumes pajqeus /, pajgesial . o (ug 1) Aeuig LuZYs 60
1/0000S/0 Buines | = 2069 .0 (seihq g) 1ebeju| paubisun | tequnu Bujeiedo MS 80
L/L/0 Buines pejqeus /, pejgesial 0 (ug 1) Areuig aw buiso|D MS L0

laquinu

§ G0'0/0°1L/G0°0 Bumes | = G069 5500 luiod Buneoyy 1ennoy ¢ ewi Buisoin ms 90 .

L/1/0 Bumes pajqeud /. pajgesid 0 (ug 1) Aieuig | giequinu Bunelsdo ms S0

Jaquinu
S G0'0/0°1/S0°0 Bumes I = €069 .550°0 uiod Buneoyy 18unog awl) Buneledo mS 0
L/L/0 Bumes pajqeus /., pe|gesia 0 (ug 1) Areuig (own Bunessdo ms €0

laguwinu
S G0°0/0°0k/1L0 Bumes | = L069 L0 uiod Buneoy JenoD ¢ | unoufo duyt 20

Bumes pa|qeus /, pa|gesig (uq 1) Areuig | ¢ uorsiuedns ynoaid diiy

Bumes

Bumes

feulg

18584-)|8S WIEB|E "JUBISU|

L/L/O pajqeus / . pajaesid (suq 1) Areuig wuee Aleyeg
L/1/0 Bumes pajqeud / . pajqesia (suqg ) Areuig lIne4 uo spe| 18sey 20
HHO pelgeu / , pa|gesia (suqg 1)

L/ .Lp0e/0

Bumes

ssauboud uj 1850)28.01NYy:9

41085 -0t
<<gll'6
XNy 18
XNy 1L

19s0|0810lNYy PaXd0T G
Gnauf
¥ induj g
gndu| g
Znduj 0y
Lindup 0| .0

80

dajg/xe/uln

adA] 129

" puadeg

(negep 3,)
sanjep

(suq 6) Areuig

 edfeeqg

B4d pe]

o .. 1xa 1 nuayy

Moy

100

gcld/ccld/ L Lld/OCld WNODIN 0.1/9. ebBed
eseqgere( J8lnod

SUOEDIUNLULLIOD S/.4/10 NA/Xe Lld



<<<| UBIS i} L
H/E/O Bunies L =10d99 <<| YIS 50 0 (ug 2) Areuig <<<] /<< Ueig €0
Jaguinu
S 10°0/05°0/0 Bumes L =1099 S L0 utod Bunjeoyy telinon 850[0 [enUeA | 20
pajqeud / ., pa|gesid 0 (g ) Areuig ¢ uonoun) 410S

L/1/Q

Bumes

lagquinu

S G0'0/0°G/L0 Bumes 0 =i £229 & 10 julod Buneoy 18uUnog PININOD } 0
laquinu

S G0°0/0°G/L0 Bumes 0 =i 2ee9 S0 wiod Buleol I8N0y SININOD } £0
Jaquunu

S GO'0/0°S/H0 Bumes 0= 1ge9 S0 wijod Buneo|} Jaunog ZIWINOD } 20
Jaquinu

S 10 wuiod Buneoyy lsuno) FANOD L0

0 =i 0¢e9

8 G60°0/0°G/L0

Bumes

lsquinu
S G0°0/0°G/L0 Bumas S L0 ulod Buneoly lapnod 1380710 ao
laguwnu
§ 50°0/0°5/1°0 BumeS S 10 wiod Buneo)l 18unod ldidL 00
L/e/h Bumes ) (se1hq z) 4ebeiu| paubisun N g0
(90+dxs,) Jequinu
1/000%/0 Bumes | = 6069 . 2V 90+dxa 0 wiod Buneol) 18UnNon uzvs Y0
daygxepun | 2dAL 118D puadaq (nesep :,) u:_ o mn::. eleg|is _ﬁxwk nuay

sanjep

mod | 100

0L1/LL @Bed
as neq 1eunod

Gl 1D NIAXeLd

gTld/celd/LeLld/0T Lld WODIN

suoneEsIUnL

oD



semesoeseaaanEaEEEEEEEEEEEEEEEEEE s

anboleue
eleq FLELO '} ‘eubip :o Bel4 Aeuig sadA] |suueyg 70
LSindinoysindug, | ¥ |
w0 % 5
w9l c
« Al L
«Bl.| O Buuyg paxapuj Msepn
eled PLLLL Bel4 Aieuig| g |auueyD B|qE|IEAY €0
Bleq wwyy Adu/pp eleq % aWll 0803 awi) 19661 c0
(8181100
uolas) L//0 Bumes .0 (e14q 1) 1ebajul paubisun laquinN pioosy L0
W 034 3ONVEHNLSIA| 00| 08
Jaquinu laquinu
Vel Bumes N julod Buneo)) 18lnoD poued-gns Bujjjoy A
laguwnu
L/09/ L Bumes L | wiod Buneoy) Jelino) pousad-gns Buljjoy Ly
spuewaq Bujjjoy oy
L P/0 Bumes W o9 /0E/GE/0L/ S 0] Buwig pexapu| poued juswainses|y (015
L/L/0 Bumes Bul ug/ JdsuluQ 0 Bus pexapuy 186611 ez
laquinu
10/0°E/L°0 Bumes S8puUo2as |0 1iod Buieoyy launon sdweisod 1
laquinu
L'0/0°E/L0 Buieg $8pU0oas L0 wiod Buieol) Ja1non sdws)ald ozZ
BlEq . se|dwesg 0 Bulg paxapu| 22IN0g l8ploosy 20
. Buiuuny Z
pauabl | L
L/2/L Bumes peddoig 0 Bug paxepu|| Jlsplooal 18bB1] aielS
deyg/xepuiy | eodAl 120 puadag i ,._.....m.r_:ﬂmn | pu| ” ..._ﬂx.m._.,.::ms_ MoY| [09
] : : SSn|eA i .. . n
ccld/ccld/ e Lld/0c Lld WOIDIN 0. 1/8. sbed

aseqeleq J21NnoD
SUOIEDILNLUILLIOD G/4/1D N3A/Xe Ld



eleq L (se14q g) tabelu| paubisun dno.b 18s anloy c0
eeq (se14q g) Jebaiu] paubisun ayep 1|ne} In220 20
(onewoine)
Bumes (se1Aq g) 18baju| paubisun laquinu ploosy
sfej) "uig/iebeiu| mSQSO\mSmc._
eleq jo dnoub pejeadey |[euueyd peoldn e
el slebe)uy jo dnolb pejeadsay ¢ Jauuey) peoldn el
eleq siafisju| jo dnolb pajesday 2 |]puueyn peoldn 22
eleq siafe)u| o dnoif pejesdey | |puueyD peojdn 12
eleqg siabau| jo dnoib pejesdey 0 |euueyn peojdn 02
panlasal
— Q3LININTTANI LON| JE-St
eleq siaba)uj jo dnolf peresdey Jlaw] peoydn il
paAlasal
— d3LNIWITdINT LON el
Jaquinu
B1eq wiod Bupeoyy Jeuno) eseqg awl| zZl
ereq (se1hq z) 1ebaju| uonisod 1eB6u Ll
ereq (se1Aq g) 1efiaiu| Yibus plooey ol
paAlasal
—Q3LININITdNI LON| 40-£0
slaquinu
eleq sI0}0B [0S peojdn 1anon o dnoib pelesday siojoe4 Buleog 90
slagunu
ele( 512810 peoldn 181no) Jo dnoub pejeaday 5188110 |auueyD G0
ders/xemui | 2dAL 1129 ~ puadeg 5 EeRa b  ediLeeg oL nuew| moy| 100

0L1/6. ebed
as e Lunoed

G/.=/1D N3arxeld

geld/eeld/Le Ld/0Tld WODIN

suonEDIuNt

0D



A3LNINITdNI LON Hodey Juen3 1esey GO

Q3LN3IWITdNI LON| sidwi] puewaq jesey #0

pajsuel| bumes £0

0008X0 (2) 1180 nua | Jey loenx3 piooey isid 20
0004%0 (2) 180 nuay

{84 [1UD plodsy 1sig

laquinu
eleQ RN juiod Bupeoyy seUnod apnpubep u| V0
Jagquinu
eleg v ¥E'2L ujod Bupeoy 18UN0D spnyube 9| 60
laquinu
ejeQ Y 7e2l lujod Bupeoy 181NoD apnyubep qj 80
Jlaquinu
eleq Y ve2l uiod Bupeo)y lennon apnuube e| 20
lsquinu
eleq Y vE2l Juiod Buneoy; lelnon apnjubep 90
eleq P [ (se1hq g1) 1xal 11DSY Pl ined S0
eleq « ¥V 3SYHd . (se1hq 01) Ixel 110SY }inej ul eseyd 0
daigpepup | odAL 12D .U:.m.amq .ﬁ.._._.__M*M%_.MHN n:_ mn;._. ...wﬁmn_ : .im_-._,,::mE . moy ,__ow

cgcld/ccld/ L Lld/0C Ld WODIN

SUONESIUNUUILLOD

0L 1/08 ebed
sseqgeled JanoD

G§/3/10 NI3/XT ld



Communications P12x/EN CT/F75

MiCOM P120/P121/P122/P123

IEC 60870-5-103

MiCOM P120 - P121 -P122-P123
VERSION V5




Communications

P12x/EN CT/F75
IEC 60870-5-103

N B B M B B W W W

MICOM P120/P121/P122/P123 Page 1/170
CONTENTS

1= IEC60870-5-103 INTERFACE 3
1.1 Physical connection and link layer

1.2 Initialisation

1.3 Time synchronisation (P122 & Pi23 only)

1.4 Spontaneous events (P122 & P123 only)

1.5 General interrogation

1.6 Cyclic measurements

1.7 Commands

1.8 Disturbance records (P122 & P123 only)

1.9 Blocking of monitor direction

2. APPENDIX 1 5



P12x/EN CT/F75
IEC 60870-5-103
Page 2/170

BLANK PAGE

Communications

MICOM P120/P121/P122/P123




Communications P12x/BEN CT/F75

IEC 60870-5-103

MiICOM P120/P121/P122/P123 Page 3/170

1.1

1.2

1.3

IEC60870-5-103 INTERFACE

The IEC60870-5-103 interface is a master/slave interface with the relay as the slave device.
This protocol is based on the VDEW communication protocol. The relay coniorms to

compatibility level 2, compatibility level 3 is not supported.

The following IEC60870-5-103 facilities are supported by this interface:

o Initialisation (Reset)

e Time Synchronisation

e Event Record Extraction
° General Interrogation

° Cyclic Measurements

U General Commands

Physical connection and link layer

Connection is available for IEC60870-5-103 through the rear RS485 port. It is possible to
select both the relay address and baud rate using the front panel interface. Following a
change, a reset command is required to re-establish communications.

The parameters of the communication are the following:
° Even Parity

° 8 Data bits

e 1 stop bit

. Data rate 9600 or 19200 bauds

Initialisation

Whenever the relay has been powered up, or if the communication parameters have been
changed a reset command is required to initialise the communications. The relay will
respond to either of the two reset commands (Reset CU or Reset FCB), the difference being
that the Reset CU will clear any unsent messages in the relay’s transmit buffer.

The relay will respond to the reset command with an identification message ASDU 5, the
Cause Of Transmission COT of this response will be either Reset CU or Reset FCB
depending on the nature of the reset command. The following information will be contained

in the data section of this ASDU:
Manufacturer Name: AREVA

The Software ldentification Section will contain the first four characters of the relay model
number to identify the type of relay, e.g. P123.

In addition to the above identification message, if the relay has been powered up it will also
produce a power up event.

Time synchronisation (P122 & P123 only)

The relay time and date can be set using the time synchronisation feature of the IEC60870-
5-103 protocol. The relay will correct for the transmission delay as specified in IEC60870-5-
103. If the time synchronisation message is sent as a send/confirm message then the relay
will respond with a confirm. Whether the time synchronisation message is sent as a send
confirm or a broadcast (send/no reply) message, a time synchronisation message will be
returned as Class 1 data. !
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1.4

1.5

1.6

1.7

1.8

1.9

Spontaneous events (P122 & P123 only)

The events created by the relay will be passed using the standard function type/information
numbers to the IEC60870-5-103 masier station. Private codes are not used, thus any events
that cannot be passed using the standardised messages will not be sent.

Events are categorised using the following information:
. Common Address
® Function Type

e Information number

APPENDIX 1 contains a complete listing of all events produced by the relay. The common
address is used to differentiate in circumstances where the relay produces more events of a
certain type than can be passed using the standardised messages. For example if the relay
produces starts and trips for three stages of overcurrent only two stages can be passed
using the standardised messages.

Using the different common address for two of the overcurrent stages allows each stage to
be indicated. The table in APPENDIX 1 shows the common address as an offset value. The
common address offset will be added to the station address in order to pass these events.

General interrogation

The Gl request can be used to read the status of the relay, the function numbers, information
numbers and common address offsets that will be returned during the Gl cycle are indicated
in APPENDIX 1.

Cyclic measurements

The relay will produce measured values using ASDU 9 on a cyclical basis, this can be read
from the relay using a Class 2 poll (note ADSU 3 is not used).

It should be noted that the measurands transmitted by the relay are sent as a proportion of
either 1.2 or 2.4 times the rated value of the analogue value. The selection of either 1.2 or
2.4 for a particular value is indicated in APPENDIX 1.

Commands

A list of the supported commands is contained in APPENDIX 1. The relay will respond to
other commands with. an ASDU 1, with a cause of transmission (COT) of negative
acknowledgement of a command.

Disturbance records (P122 & P123 only)

The disturbance records stored by the relay cannot be extracted using the mechanism
defined in the IEC60870-5-108 standard. The relay maintains compatibility with the VDEW
control system by transmitting an ASDU 23 with no disturbance records at the start of every
Gl cycle.

Blocking of monitor direction

The relay does not support a facility to block messages in the Monitor direction.|EC 60870-5-
103 DATABASES
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2. APPENDIX 1
21 Spontaneous messages managed by MICOM P12x

These messages includes a sub-assembly of events which are generated on the relay,
because some generated events are not registered in VDEW. They are the mast priority
messages.

An event is always generated on the rising edge of the information.
Some events can be generated on the rising or lowering edge.
In the list below, events only generated on rising edge will be tagged with a ™.

Two types of ASDU can be generated for events: ASDU 1 (time-tagged message) or ASDU
2 (time-tagged message with relative time).

The following list of processed events is the list with the private messages option active,
for all Overcurrent protection functions, with the associated FUNCTION Type,
INFORMATION NUMBER, ASDU TYPE, CAUSE OF TRANSMISSION and COMMON
ADDRESS OF ASDU (The corresponding numbers with private messages option inactive
are given just below).

FUN <160>: Function type in Public range for Overcurrent Protections (compatible).

FUN <168>: Function type in Private range (Reserved for Overcurrent Protections).
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