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Spis tresct:

1. Zakres badan.
2. Wyniki badan.
3. Whnioski.



1. ZAKRES BADAN:

Badaniom poddano zestaw PLE-30 Power Line Evaluation Kit systemu LonWorks firmy
Echelon.

Zestaw ten skiada si¢ z dwoch urzadzen elektronicznych stanowiacych dwa wezly
komputerow ¢j sieci transmisyjnej. Wezly te maja za zadanie przesylanie informacji pomi¢dzy
soba wykorzystujac jako oSrodek transmisji kable sieci zasilajacej 220 V.

Badania funkcjonalne wykonano w schemacie polaczen zgodnym z dokumentacja User's Guide
otrzymang wraz z zestawem. W celu wykonania badan odpornosci na zaklécenia wystepujace
w sicci energetycznej elementy zestawu zostaly potaczone ze soba sztuczng siecig 220V z
urzadzeniami generujacymi zakldcenia w te sie. Ta sztuczna sie¢ stanowila jednoczesnie
ofrodek transmisji pomigdzy elementami zestawu PLE-30. Schematy polaczen przedstawiono
na rysunkach.

PLE-30 to zestaw badawczy tzw. evaluation kit , zawierajacy wezet sieci Lon typu LTS-10 z
nadajnikiem Power Line Transceiver. LTS-10 jest polaczony z komputerem -PC poprzez
interfejs RS-232, poprzez ktéry komputer wysylta polecenia przestania grup réznych przesylek
migdzy dwoma wezlami sieci. Nastgpnie komputer odczytuje z wgzidw dane statystyczne o
wykonywanej transmisji i zapisuje je do zbioréw, ktére prezentowane s3 w niniejszym
sprawozdaniu.

PLE-30 jest zestawem przeznaczonym do nauki nie obudowanym i bez wbudowanych
zasilaczy, o duzej powierzchni i dlugich §ciezkach doprowadzajacych sygnaly na plytce
drukowang;.

Zostal on wypozyczony z firmy Echelon na okres dwu tygodni w celu wstepnej analizy
przydatnos$ci systemu LonWorks, tak wigc badania wykonano w ograniczonym zakresie aby nie
uszkodzi¢ zestawu.

Nalezy w przysztosci przeprowadzi¢ badania odpornosci na zaktdcenia urzadzen systemu
LonWorks w ich ostatecznej postaci i dla narazen przewidzianych w dokumentach
normalizacyjnych dla systeméw automatyki przemystowe;.

.Przeprowadzone badania dotyczyly odpornosci na zaktécenia impulsowe wystgpujace w kanale
transmisyjnym wg normy IEC 801-4. dla serii impulséw nanosekundowych EFT/B o poziomie
500V 11000 V.

Kazde badanie trwalo 5 minut, przy czym zaklocenia generowane byly w tym czasie po 2
min na kazdy przewod sieci sztucznej ( po 1 min dla kazdej polaryzacji zaktécen ) stanowiacej
réwnoczesnie kanat transmisji dla elementdéw zestawu PLE-30.

Przesylki wykonywane byly w trybie adresowanym ( unicast ) oraz rozgtaszania ( broadcast ).

Symulowanie kabli sieci o roznej dtugoéci z réznymi dolaczonymi odbiornikami energii
zostato wykonane przez wiaczenie thumika wykonanego w PIAP z 3 sekeji 20 dB kazda.
Kazda sekcja sktada si¢ z rownolegle potaczonych 12 szt kondensatoréw MKSE-011 0,068uF
produkcji Miflex oraz 2 diawikow 0,22 uH.- patrz rys.5 .



Spis przyrzadow:

1. Gengerator impulséw ETT/B typ NSG200C + NSG225 firmy Schaffner.

2. Sie¢ sztuczna IKSAIP ( wg wymagan IEC801-4 ).

3. Transformator separujacy 220V/220V.

4. Filtr przeciwzakléceniowy typu FP204 produkcji Miflex.

5.Filtr przeciwzaktoceniowy typu FP204 produkcji Miflex. -

6. Plaszczyzna ziemi odniesienia 2*1m

7. Filtr przeciwzakloceniowy typu NPpz -016 o,1uF + 2 * 2500pF + 2*2,5 mH produkcji
Silesia.



Rys.1. Uklad pomiarowy do badania odpornoéci na zaklécenia.
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Rys.2. UkKlad pomiarowy do badania odpornosci na zaktocenia.
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Rys.3. Uklad pomiarowy do badania odpornosci na zaktocenia.
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Rys.4. Uklad pomiarowy do badania odpornosci na zaktocenia.
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2. WYNIKI BADAN.

Zestawienie wynikéw badan

schemat nr thumienie  poziom zakl.  ilo§¢ prob  pozytywne  negatywne

i 20 0 2 2 0
1 60 0 2 2 0
1 20 500 2 1 1
1 60 500 6 4 2
1 20 1000 2 0 2
1 60 1000 8 5 3
2 20 0 2 2 0
2 60 0 2 2 0
2 20 500 3 2 1
2 60 500 5 3 2
2 20 1000 3 2 1
2 60 1000 6 4 2
3 60 0 2 2 0
3 60 500 4 1 3
4 0 0 2 2 0
4 20 500 4 4 0
4 20 1000 4 4 0
4 20 1000 4 4 0
4 0 1000 4 4 0
4 60 500 4 4 0
4 60 1000 3 3 0

Na nastepnych stronach przedstawiono wybrane wydruki zbioréw wytwarzanych przez
program testujacy zestawu PLE-30, bedacych zestawieniami rezultatéw poszczegdlnych préb.

M



Badanie 1.
Schemat nr 2. Tlumienie 60 dB. Zaklocenia O
Wyniki:

BENCH> (B)enchmark performance
(B)roadcast, (M)ulticast, or (Ulnicast :Unicast (subnet/node)

Enter node id for destination [0] 21
(NJetwork variable or (M)essage? [M] M
Enter data length (0-160) [0] 1128
Enter packet count [500] :300
Adcknowledged service? (Y/IN]) 2y
duthenticated? (Y/[N]) N
Is this 0K? ([Y]/N) :Y

zzzxx> Starting benchmark at Wed May 25 10:13:20 1994

Packet count = 300
Elapsed time = 211 seconds
Transactions per second = 1.4
Bytes per second = 182

X¥kxgtatistics for Network Interface Node

Packet errors detected = 2
Transaction timeouts = 0
Packets received by node = 300
Packets addressed to node = 300
Messages sent to MAC layer = 301
Retries = 1
Late acks or responses = 0
Collisions detected = 0
xxxXgtatistics for Remote Node
Packet errors detected = 0
Lost msgs (no app buff) = 0
Missed msgs (ho net buff) =z 0
Packets received by node = 301
Packets addressed to node = 301
Messages sent to MAC layer = 301

Wnioski: Wszystkie pakiety przeslane prawidlowo
ilosc Koniecznych powtornych przesylek = 1

WYNIK BADANIA POZYTYWNY

A



Badanie 2.
Schemat nr 2. Tlumienie 60 dB. Zaklocenia O
Wynikis

BENCH> (Bl)enchmark performance
(B)roadcast, (M)ulticast, or (U)nicast :Unicast (subnet/node)

Enter node id for destination [0] i1
(N)etwork variable or (M)essage? [M] M
Enter data length (0-160) [o] :128
Enter packet count [50C]
dcknowledged service? (Y/[N]) oY
duthenticated? (Y/[NI1) N
Is this 0OK? ([YI/N) :Y
zzzzzy Starting benchmark at Wed May 25 10:19:40 1994
Packet count = 500

Elapsed time = 356 seconds
Transactions per second = 1.4

Bytes per sscond = 180

¥¥kxkgtatistics for Network Irterface Node

Packet errors detected = 4
Transaction timeouts = 0
Packets received by node = 500
Packets addressed to node = 500
Messages sent to MAC layer = 505
Retries =5
Late acks or responses =0
Collisions detected = 0
*kxxgtatistics for Remote Node
Packet errors detected = 2
Lost mags (no app buff) = 0
Missed msgs (no net buff) =0
Packets received by node = 504
Packets addressed to node = 504
Messages sent to MAC laver = 504

Wnioski: Wszystkie pakiety przeslane prawidlowo
ilose koniecznych powtornych przesylek = 5

WYNIK BADANIA POZYTYWNY

A%



Badania 24.

Schemat nr 2. Tlumienie 60 dB.

Wyniki:

BENCH> (R)epeat last benchmark
Unicast addressing to node 1
Explicit message

Data length = 128
Packet count = 500
Adoknowledged service

Is this OK? ([Y1/N) :v
==zxzzxy $tarting benchmark
Packet count = 500
Elapsed time =
Transactions per second = 1.4
Bytes per second = 184

*kXXStatistics for Network Interface Node

Packet errors detected
Transaction timeouts
Packets received by node
Packets addressed to node
Messages sent to MAC laver
Retries
Late acks or responses
Collisions detected
¥k¥kgtatistics for Remote Node
Packet errors detected
Lost msgs (no app buff)
Missed msgs (no net buff)
Packets received by node
Packets addressed to node
Messages sent to MAC laver

Zaklocenia

348 seconds

0
0
500
500
500

AT ST T L A E N N 1

ERINN T T S £ R T B
i
<
o

500 V¥

at Wed May 25 10:27:02 1994

Wnioski: Wszystkie pakiety przeslane prawidlowo
{losc koniecznych powtornych przesylek = 0

WYNIK BADANIA POZYTYWNY

M



Badanie 3.
Schemat nr 2. Tlumienie 60 dB. Zaklocenia ©
Wyniki:

BENCH> (Blernchmark performance
(8)roadcast, (M)ulticast, or (U)nicast :Unicast (subnet/node)

Enter node id for destination [0] o1
(N)etwork variable or (M)essage? [M] oM
Enter data length (0-160) [0] :128
Enter packet count [500]
Acknowledged service? (Y/IN]) Y
Authenticated? (Y/[N]) N
Is this 0K? ([Y1/N) ;Y
zzz=zz> Starting benchmark at Wed May 25 10:34:03 1994
Packet count = 500

Elapsed time = 348 seconds
Transactions per second = 1.4

Bytes per second = 184

*KXkXStatistics for Network Interface Node

Packet errors detected = 0
Transaction timeouts = 0
Packets received by node = 500
Packets addressed to node = 500
Messages sent to MAC layer = 500
Retries =0
Late acks or responses = 0
Collisions detected = 0
X¥*¥*Statistics for Remote Node
Packet errors detected =0
Lost msgs (no app buff) S
Missed msgs (no net buff) =0
Packets received by node = 500
Packets addressed to node = 500
Messages sent to MAC layer = 500

Wnioski: Wszystkie pakiety przeslane prawidlowo
ilosc koniecznych powtornych przesylek = C

WYNIK BADANIA POZYTYWNY

A9



Badan

ie 4.

Schemat nr 2. Tlumienie 60 dB. Zaklocenia ©

Wynik

BENCH

i

> (B)enchmark performance

(B)roadcast, (M)ulticast, or (U)nicast :Unicast (subnet/node)

Enter node id for destination [0] 21
(N)etwork variable or (M)essage? [M] M
Enter data length (0-160) [0] 2128
Enter packet count " {500]
dcknowledged service? (Y/[N]) Y
Authenticated? (Y/[N]) :N
Is this OK? {([Y]/N) 2y

> Starting benchmark at Wed May 25 10:51:08 1994

Message falled completion:
for packet number 256

BENCH

> Received a belated response message

Received a success comp.etion event

Wnios

Ki: Przerwane nadawanie pakietow przez PC
Uwaga: Stwierdzono rozlaczenie przewodow na filtrze

WYNIK DBADANIA NEGATYWNY

.4[,‘..

A6



Badanie 5.

Schemat nr 2. Tlumienie 60 dB.

Wyniki:

BENCH> (R)epeat last benchmark
Unicast addressing to node 1
Explicit message

Data length = 128

Packet count = 500
Acknowledged service

Is this OK? {[Y]/N) :¥

zrzzzy Starting benchmark at Wed May 25 10:57:16 1994

Packet count 500
Elapsed time
Transactions per second

Bytes per second

1.4
183

LRI I R R

*kkXgtatistics for Network Interface Node

Packet errors detected
Transaction timeouts
Packets received by node
Packets addressed to node
Messages sent to MAD layer
Retries
Late acks or responses
Collisions detected
¥¥*xgtatistics for Remote Node
Packet errors detected
Lost msgs (ho app buff)
Missed msgs (no net buff)
Packets received by node
Packets addressed to node
Messages sent to MAC layer

Wnioski: Wszystkie pakiety przeslare prawidlcwo
{losc koniecznych powtornych przesylek

Zaklocenia

349 seconds

0
0
500
500
50C

[N E T 2 T BTSN E R E I 1]

50C
500
500

[RSNNN S T T R I S A 3

WYNIK BADANIA PCZYTYWNY
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Badanie 5A.
Schemat nr 2. Tlumienie 60 dB. Zaklocenia 1000 V¥

WyniKki:

BENCH> (R)epeat last benchmark

Unicast addressing to node 1

Explicit message

Data length = 128

Packet count = 500

Adcknowledged service

Is this OK? ([Y]/N) :Y

zzzzzy Starting benchmark at Wed May 25 11:03:16 1994

Network driver error on read: Network interface hardware error
Reopened network interface.

Network error:

: Network driver error

for packet number 121

BENCH> Received a belated response message
Received a success completion event

Wnioski: Przerwane nadawanie pakietow przez PC

WYNIK BADANIA NEGATYWNY

-.16 ~
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Badanie 5B.

Schemat nr 2. Tlumienie 60 dB. Zaklocenia 100C V¥
Imiana poziomu detekeji w odbiorniku na max

Wynikis

BENCH> Change carrier detect (T)hreshold
Carrier detect threshold is Automatic

Set threshold to (F)ixed or (A)utomatic [A]? F
Carrier detect threshold is now Fixed

BENCH> (R)epeat last benchmark

Unicast addressing to node 1

Explicit message

Data length = 128

Packet count = 500

Acknowledged service

Is this OK? ([Y]/N} :Y

zzzzzd> Starting benchmark at Wed May 25 11:11:15 1994
Message failed completion:

for packet number 0

Message falled completion: set node mode
BENCH> Received a belated rasponse message
Received a success completion event

BENCH» (R)epeat last benchmark

Unicast addressing to node 1

Explicit message

Data length = 128

Packet count = 500

Scknowledged service

Is this OK? ([Y]/N) :¥

zzzzz=> Starting benchmark at Wed May 25 17:12:18 1994
Message failed completion:

for packet number O

Message failed completion: set node mode
BENCH> Received a belated response message
Received a success completion event

Wnioski: Przerwane nadawanie pakietow przez PC - przy pierwszym pakiecie
Poziom detekcji ustawiany automatyczrnie daje lepsze wyniki.

WYNIK SADANIA NEGATYWNY

-\1?0
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Badanie .
Schemat nr 2. Tlumienie 60 dB. Zaklocenia ©
Wyniki:

BENCH> (BJenchmark performance
(B)roadcast, (M)ulticast, or (U)nicast :Unicast (subnet/node)

Enter node id for destination [0] 1
{(N)etwork variable or (M)essage? [M] oM
Enter data length (0-160) [o] 1128
Enter packet count [500]
tcknowledged service? (Y/INT) N
Is this OK? ([Y]/N) :Y

zzzz=zd> Starting benchmark at Wed May 25 11:17:25 1994

Packet count = 500
Flapsed time = 304 seconds
Transactions per second = 1.6
Bytes per second = 2

¥XxxX¥statistics for Network Interface Node

Packet errors detected = 0
Transaction timeouts = Q
Packets received by node =0
Packets addressed to node = 0
Messages sent to MAC layer = 500
Retries = 0
Late acks or responses = 0
Collisions detected = Q0
¥EX¥gratistics for Remote Node
Packet errors detected = 0
Lost msgs (no app buff) = 0
Missed msgs (no net buff) =0
Packets received by node = 500
Packets addressed to node = 500
Messages sent to MAC layer = O

Wnioski: Wszystkie pakiety przeslane prawidlowo
ilosc koniecznych powtornych przesylek = 1

WYNIK BADANIA POZYTYWNY

-18-




Badanie ©oA.

Schemat nr 2. Tlumienie 60 dB8. Zaklocenia 1000 V.
Przesylanie bez potwierdzenia

Wyniki:

BENCH> (R)epeat last benchmark

Unicast addressing to node 1

Explicit message

Data length = 128

Packet count = 500

Unacknowledged service

Is this OK? ([Y]/N) :¥

zzz=xz> Starting benchmark at Wed May 25 11:22:37 1994

Network driver error on read: Network interface hardware error
Reopened network interface.

Network error:

: Network driver error

for packet number 212

BENCH> Received a belated response message

Received a success completion svent

Wnioski: Przerwane nadawanie pakietow przez PC

WYNIK BADANIA NEGATYWNY

—19-‘



Badanie 6B.

Schemat nr 2. Tlumienie 80 dB. Zaklocenia 1000 ¥.
Przesylanie bez potwierdzenia.

WynikKi:

BENCH> (R)epeat last bendhmark
Unicast addressing to node 1
Explicit message

Data length = 128

Packet couynt = 500
Unacknowledged service

Is this 0K? ({Y]/N) :¥

zzzzz) Starting benchmark at Wed May 25 11:25:59 1994
Packet count = 500

Elapsed time = 303 seconds

Transactions per second = 1.7

Bytes per second = 211

*k)¥¥gtatistics for Network Interface Node

Packet srrors detected = 0
Transaction timeouts = 0
Packets received by node = 0
Packets addressed to node = 0
Messages sent to MAC layer = 500
Retries = 0
lLate acks or responses =0
Collisions detected = 0
*FAXStatistics for Remote Node
Packet errors detected = 2
Lost msgs (no app buff) =0
Missed msgs (no net buff) = 0
Packets received by node = 187
Packets addressed to node = 187
Messages sent to MAC layer = 0
Wnioski: Ilosc odebranych pakietow jest mniejsza od ilesci nadanych
System przesylek bez potwierdzen nie nadaje sie do sterowania

procesami.
WYNIK BADANIA NEGATYWNY
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Badanie 7.
Schemat nr 2. Tlumienie 60 dB. Zaklocenia ©
Wyniki:

BENCH> (B)enchmark performance
(B)roadcast, (M)ulticast, or (U)nicast :Unicast (subnet/node)

Enter node id for destination [0] 1

(N)etwork variable or (M)essage? [M] M

Enter data length (0~160) [0] 1128

Enter packet count [500]
dcknowledged service? (Y/[N]) iy
huthenticated? (Y/[NI]) *N

Is this OK? ([YI/N) :Y

zzzzxd> Starting benchmark at Wed May 25 11:38:01 1994

Packet count = 500
Elapsed time = 348 seconds
Transactions per second = 1.4
Bytes per second = 184

*kkkgtatistics for Network Interface Node

Packet errors detected = 0
Transaction timeouts = 0
Packets received by node = 500
Packets addressed to node = 500
Messages sent to MAC laver = 500
Retries = 0
lLate acks or responses =z
Collisions detected = 0
*xxXstatistics for Remote Node
Packet errors detected =0
Lost msgs (no app buff) = 0
Missed msgs (no net buff) =0
Packets received by node = 500
Packets addressed to node = 500
Messages sent to MAC laver = 500

Wnioski: Wszystkie pakiety przeslane prawidlowo
ilosc koniecznych powtornych przesylek = C

WYNIK BADANIA POZYTYWNY
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Badanie 7A.

Schemat nr 1. Tlumienie 60 dB. Zaklocenia

Uporzadkowano gorace punkty zasilania.

Wyniki:

BENCH> (R}epeat last benchmark
Unicast addressing to node 1
Explicit message

Data length = 128

Packet count = 500
Acknowledged service

Is this OK? ([Y]/N) =Y

1000 ¥

zzz=x)> §Starting benchmark at Wed May 25 11:44:03 1994

Packet count = 500
Elapsed tine = 349 seconds
Transactions per second = 1.4
Bytes per second = 183

X¥¥xgtatistics for Network Interface Node

Packet errors detected = 0
Transaction timeouts = 0
Packets received by node = 500
Packets addressed to node = 500
Messages sent to MAC layer = 500
Retries = 0
Late acks or responses = 0
Collisions detected = 0
*kxxgtatistics for Remote Node
Packet errors detected = 0
Lost msgs (no app buff) =9
Missed msgs (no net buff) =0
Packets received by node = 500
Packets addressed to node = 500
Messages sent to MAC layer = 500

Wnioski: Wszystkie pakiety przeslane prawidlowo
ilosc koniecznych powtornych przesylek = 0

WYNIK BADANIA POZYTYWNY



Badanie 8.
Schemat nr 1. Tlumienie &C dB. Zaklocenia 1000 V.
Wyniki:

BENCH> (R)epeat last benchmark

Unicast addressing to node 1

Explicit message

Data length = 128

Packet count = 500

Acknowledged service

Is this OK? ([Y1/N) :Y

zzzzzy Starting benchmark at Wed May 25 12:07:30 1994

Network driver error on read: Network interface hardware error

Reopened network interface.

Network error:

: Network driver error

for packet number 105

BENCH> Received a belated response message
Received a success completion event

Wnioski: Przerwane nadawanie pakietow przez PC

WYNIK BADANIA NEGATYWNY




Badanie 10.
Schemat nr 2. Tlumienie 0 dB. {Zaklocenia 1000 V.
Wyniki:

BENCH> (R)epeat last benchmark

Unicast addressing to node 1

Explicit message

Data length = 128

Packet count = 500

dcknowledged service

Is this OK? ([Y]/N) =Y

zzzxzz> Starting benchmark at Wed May 25 12:24:00 1994

Network driver error on read: Network interface hardware error

Reopened network interface.

Network error:

: Network driver error

for packet number 72

BENCH> Received a belated response message
Received a success completion evert

WriosKi: Przerwane radawanie pakietow przez PC

WYNIK BADANIA NEGATYWNY



Badanie 13.

Schemat nr 1. Tlumienie 20 dB. Zaklocenia 1000 V.
Przesylanie bez potwierdzenia.

Wyniki:

BENCH> (B)enchmark performance
(B)roadcast, (M)ulticast, or (U)nicast :Unicast (subnet/node)

Enter node id for destination [0] 1
(Metwork variable or (M)essage? [M] M
Enter data length (0-160) [0] 1128
Enter packet count [500] :
Acknowledged service? (Y/IN]) N
Is this 0K? ([Y]/N) 2y

zzzzzd> Starting benchmark at Wed May 25 13:78:20 1994

Network driver error on read: Network interface hardware error
Reopenad network interface.

Network error:

: Network driver error

for packet number 19

BENCH> Received a belated response message
Received a success completion event

Wnioski: Przerwane nadawanie pakietow przez PC

WYNIK BADANIA NEGATYWNY

‘25.



Badanie 13A.

Schemat nr 1. Tlumienie 20 dB.

Przesylanie bez potwierdzenia.
Wyniki:

BENCH> (R)epeat last benchmark
Unicast addressing to node 1
Explicit message

Data length = 128

Packet count = 500
Unacknowledged service

Is this 0K? ([YI/N) :¥

Zaklocenia 500 V.,

zz===> Starting benchmark at Wed May 25 13:21:07 1994

Packet count 500
Elapsed time
Transactions per second

Bytes per second

1.6
211

[ T ST 3

304 seconds

*¥¥xXgtatistics for Network Interface Node

Packet errors detected
Transaction timeouts
Packets received by node
Packets addressed to rode
Messages sent to MAC layer
Retries
Late acks or responses
Collisions detected
¥XX*¥gtatistics for Remote Node
Packet errors detected
Lost msgs (no app buff)
Missed msgs (no net buff)
Packets received by node
Packets addressed to node
Messages sent to MAC laver

[ SR A T R R A I E R 1|

RN S £ U £ A £ I 11

OO OO o OO0
o
<

(-2 o)

Wnioski: Wszystkie pakiety przeslane prawidlowo
ilosc koniecznych powtornych przesylek = O

WYNIK BADANIA POZYTYWNY

-Zg-
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Badanie 14.

Schemat nr 2. Tlumienie 20 dB. Zaklocenia 500 V.
Przesylanie bez potwierdzenia.

Wyniki:

BENCH> (R)epeat last benchmark

Unicast addressing to node 1

Explicit message

Data length = 128

Packet count = 500

Unacknowledged service

Is this OK? ([YI/N} :v

zzzz=) Starting benchmark at Wed May 25 13:27:29 19%4

Network driver error on rsad: Network interface hardware grror
Reopened network interface.

Network error:

: Network driver error

for packet number 202

BENCH> Received a belated response message

Received a success completion event

Wnioskis Przerwane nadawanie pakietow przez PC

WYNIK BADANIA NEGATYWNY
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Badanie 15.
Schemat nr 1. Tlumienie 60 dB. Zaklocenia 500 V.
Wyniki:

BENCH> (B)enchmark performance
(B)roadcast, (M)ulticast, or (U)nicast :Unicast (subnet/node)

Enter node id for destination [0] a1
(N)etwork variable or (M)essage? [M] M
Enter data length (0-160) [o] 2128
Enter packet count [500]
Acknowledged service? (Y/[N]) iN
Is this 0K? ([Y]/N) =Y

Message failed completion: reading node memory
Cannot access remote node(s)

Wnioski: Przerwane nadawanie pakietow przez PC

WYNTK BADANIA NEGATYWNY
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Badanie 15A.

Schemat nr 1. Tlumienie 60 dB. Zaklocenia 500 V.
Przesylanie bez potwierdzenia.

Wyniki:

BENCH> (R)epeat last benchmark

Unicast addressing to node 1

Explicit message

Data length = 128

Packet count = 500

Unacknowledged service

Is this OK? ([YI/N) :¥

zz=z=x> Starting benchmark at Wed May 25 13:54:52 1994

Packet count = 500
Elapsed time = 304 seconds
Transactions per second = 1.6
Bytes per second = 211

¥XxXgtatistics for Network Interface Node

Packet errors detected = Q0
Transaction timeouts = g
Packets received by node = 0
Packets addressed to node = g
Messages sent to MAC layer = 500
Retries = 0
Late acks or responses = 0
Collisions detected = 0
*KEKXSratistics for Remote Node
Packet errors detected = 0
Lost msgs (no app buff) = ¢
Missed msgs (no net buff) =0
Packets received by node = 500
Packets addressed to node = 500
Messages sent to MAC laver = 0

Wnioski: Wszystkie pakiety przeslane prawidlowo
ilosc Koniecznych powtornych przesylek = 0

WYNIK BADANIA POZYTYWNY



Badanie 15B.

Schemat nr 1. Tlumienie 60 dB. Zaklocenia 1000 V.
Przesylanie bez potwierdzenia.

Wyniki:

BENCH> (R)epeat last benchmark

Unicast addressing to node 1

Explicit message

Data length = 128

Packet count = 500

Unacknowledged service

Is this OK? ([YI/N) :¥

zzzzzd Starting benchmark at Wed May 25 14:00:41 1994

Network driver error on read: Network interface hardware error

Reopened network interface.

Network error:

: Network driver error

for packet number 13

BENCH> Received a belated response message
Received a success completion event

Wnioski: Przerwane nadawanie pakietow przez PC

WYNIK BADANIA NEGATYWNY



Badanie 16.

Schemat nr 2. Tlumienie 60 dB. Zaklocenia 0O V.
Broadcast.

Wyniki:

BENCH> (B)enchmark performance
{(B)roadcast, (M)ulticast, or (U)nicast :Broadcast

(N)etwork variable or (M)essage? [M] oM

Enter data length (0-160) (o] 216

Enter packet count [500] :3200

Is this OK? ([YJ/N) :Y

zzzzxd Starting benchmark at Thu May 26 11:40:27 1994
Packet count = 3200

Elapsed time = 414 seconds

Transactions per second = 7.7

Bytes per second = 124

**k*¥statistics for Network Interface Node

Packet errors detected = 0
Transaction timeouts = 0
Packets received by node =
Packets addressed to node =0
Messages sent to MAC layer = 3200
Retries =z C
Late acks or responses =
Collisions detected = C

Wnioski: Wszystkie pakiety wyslane prawidlowo

WYNIK BADANIA POZYTYWNY
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Badanie 17.

Schemat nr 2. Tlumienie 60 dB. Zaklocenia O V.
Broadcast.

Wyniki:
BENCH> (Blenchmark performance
(B)roadcast, (M)ulticast, or (U)nicast :Broadcast

{(N)etwork variable or (M)essage? [M] M

Enter data length (0-160) (o] 1128

Enter packet count [500]

Is this OK? ([Y1/N) 2y

zzzzzy Starting benchmark at Thu May 26 11:46:12 1994
Packet count = 500

Elapsed time = 301 seconds

Transactions per second = 1.7

Bytes per second = 213

*XXXgtatistics for Network Interface Node

Packet errors detected = 0
Transaction timeouts = 0
Packets received by node = 0
Packets addressed to node =0
Messages sent to MAC laver = 500
Retries =0
Late acks or responses =0
Collisions detected = 0

BENCH> Redirect (0)utput tc a file

Wnioski: Wszystkie pakiety wyslane prawidlowo

WYNIK BADANIA POZYTYWNY



Badanie 18.

Schemat nr 2. Tlumienie 60 dB. Zaklocenia 500 ¥.
Broadcast.

BENCH> (R)epeat last benchmark

Broadcast addressing

Explicit message

Data length = 128

Packet count = 500

Unacknowledged service

Is this OK? ([Y]/N) =¥

zzzzz) Starting benchmark at Thu May 26 11:52:58 1994

Packet count = 500
Elapsed time = 301 seconds
Transactions per second = 1.7
Bytes per second = 213

*¥¥XStatistics for Network Interface Node

Packet errors detected = 0
Transaction timeouts = 0
Packets received by node = 0
Packets addressed to node = 0
Messages sent to MAC layer = 500
Retries = 0
Late acks or responses = 0
Collisions detected = C
BENCH> Redirect (0)utput to a file

Wnioski: Wszystkie pakiety wyslane prawidlowo

WYNIK BADANIA POZYTYWNY
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Badanie 19.

Schemat nr 2. Tlumienie 60 dB. Zaklocenia 1000 V.
Broadcast.

BENCH> (R)epeat last benchmark

Broadcast addressing

Explicit message

Data length = 128

Packet count = 500

Unacknowledged service

Is this OK? ([Y]/N) :v

zzzzzy Starting benchmark at Thu May 26 1:58:39 1994

Network driver error on read: Network interface hardware error
Reopened network interface.

Network error:

: Network driver error

for packet number 353
BENCH> Received a success completion event

Wnioski: Przerwane nadawanie pakietow przez PC

WYNIK BADANIA NEGATYWNY
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Badanie 20.

Schemat nr 2. Tlumienie 60 dB.

Broadcast.

BENCH> (R)epeat last benchmark
Broadcast addressing

Explicit message

Data length = 128

Packet count = 500
Unacknowledged service

Is this OK? ([Y]/N) =¥

zz=zzxd> Starting benchmark at Thu May 26 12:04:47 1994

Packet count 500
Elapssd time
Transactions per second

Bytes per second

1.7
212

IR T I S . 11

Zaklocenia

302 seconds

*kxkgratistics for Network Interface Node

Packet errors detected
Transaction timeouts
Packets received by node
Packets addressed to node
Messages sent to MAC laver
Retries

Late acks or responses
Collisions detected

BENCH> Redirect (0)utput tec a fi

Lot 0 S T R N N N S 2
<

e

0

Wnioski: Wszystkie pakiety wyslane prawidlowo

WYNIK BADANIA POZYTYWNY

V.



Badanie 22.

Schemat nr 1. Tlumienie 60 dB. Zakloceria 0O V.
Broadcast.

BENCH>» (R)epeat last benchmark

Broadcast addressing

Explicit message

Data length = 128

Packet count = 500

Unacknowledged service

Is this OK? (LYJ/N) :Y

zzzzzy $tarting benchmark at Thu May 26 12:34:38 1994

Packet count = 500
Elapsed time = 302 seconds
Transactions per second = 1.7
Bytes per second = 212

x¥RXkgtatistics for Network Interface Node

Packet errors detected = Q
Transaction timeouts = 0
Packets received by node = 0
Packets addressed to node = 0
Messages sent to MAC layer = 500
Retries = 0
Late acks or responses = 0
Collisions detected =

BENCH> (R)epeat last benchmark
Broadcast addressing

Explicit message

Data length = 128

Packet count = 500
Unacknowledged service

Is this OK? ([Y]/N) :¥

zzzzzd $tarting benchmark at Thu May 26 12:39:54 1994
Packet count = 500

Elapsed time = 301 seconds

Transactions per second = 1.7

Bytes per second = 213

¥xkXgtatistics for Network Interface Node

H

Packet errors detected = ¢
Transaction timeouts = Q
Packets received by node = ¢
Packats addressed to node = 0
Messages sent to MAC laver = 500
Retries = ¢
Late acks or responses = 0
Collisions detected = 0

Wnioski: Wszystkie pakiety wyslane prawidlowo

WYNIK BADANIA POZYTYWNY

48



Badanie 24.
Schemat nr 2. Tlumienie 0 dB. Zaklocenia 1000 V.

BENCH> (R)epeat last benchmark

Unicast addressing to node 1

Explicit message

Data length = 128

Packet count = 500

Acknowledged service

Is this OK? ([YJ/N) :¥

zzzzz) Starting benchmark at Thu May 26 13:18:18 1994

Network driver error on read: Network interface hardware error

Reopenad network interface.

Network error:

: Network driver error

for packet number 108

BENCH> Received a belated response message
Received a success completion event

Wnioski: Przerwane nadawanie pakietow przez PC

WYNIK BADANIA NEGATYWNY
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Badanie 34.

Schemat nr 4. Tlumienie 0 dB.

BENCH> (R)epeat last benchmark
Unicast addressing to node 1
Explicit message

Data length = 128

Packet count = 500
dcknowledged service

Is this OK? ([Y]/N) :v

Zaklocenia

1000 V.,

=zzzzzd Starting benchmark at Fri May 27 12:30:28 1994

Packet count = 500
Elapsed ftime = 351
Transactions per second = 1.4
Bytes per second = 182

¥hxxgratistics for Network Interface Node

Packet errors detected
Transaction timeouts
Packets received by node
Packets addressed to node
Messages sent to MAC laver
Retries
Late acks or responses
Collisions detected
WkkXgtatistics for Remote Node
Packet errors detected
Lost msgs {no app buff)
Missed msgs (no net buff)
Packets received by node
Packets addressed to node
Messages sent to MAC layer

seconds

HOHEOMOWOH O MO

ERJNNE 2 T S T B £ 1

1
0
500
500
501
1

¢
0
0
0
0
507
501
501

Wnioski: Wszystkie pakiety przeslane prawidlowoe
ilosc koniscznych powtornych przesylek = 1

WYNIK BADANIA POZYTYWNY
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Sadanie 344.
Schemat nr 2. Tlumienie O dB.

BENCH> (R)epeat last benchmark
Unicast addressing to node 1
Explicit msssage

Data length = 128

Packet count = 500
Acknowledged service

Is this OK? ([YJ/NY :¥

Zaklocenia

1000 V.

z=zz=)> Starting benchmark at Fri May 27 12:37:03 1994

Packet count 500
Elapsed tine
Transactions per second

Bytes per second

1.4
183

OO

*¥kx¥statistics for Network Interface Node

Packet errors detected
Transaction timeouts
Packets received by node
Packets addressed to node
Messages sent Lo MAC layer
Retries
Late acks or responses
Collisions detected
kkkStatistics for Remote Node
Packet errors detected
Lost msgs {(no app buff)
Missed msgs (no net buff)
Packets received by node
Packets addressed to node
Messages sent to MAC layer

2T T S L T U T NN T R S

(RIS S S S S T A |

349 seconds

0
¥
500
50C
500
0
0
0

> O

o

500
500
500

BENCH> Redirect (0)utput to a file

Wnioski: Wszystkie pakiety przeslane prawidlowo
ilosc koniecznych powtornych przesylek = 0

WYNIK BADANIA POZYTYWNY
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Badanie 35.

Schemat nr 6. Tlumienie &0 dB.

BENCH> (R}epeat last benchmark
Unicast addressing to node 1
Explicit message

Data length = 128

Packet count = 500
Acknowledged service

Is this OK? ([YI/N) :¥

Zaklocenia

10060 V.

zzzzx)> Starting benchmark at Fri May 27 12:49:22 1994

Packet count 500
Elapsed time
Transactions per second

Bytes per second

1.4
184

(RN I

¥IkkGtatistics for Network Interface Node

Packet errors detected
Transaction timeouts
Packets received by node
Packets addressed to node
Messages sent to MAC laver
Retries
Late acks or responses
Collisions detected
¥kkXstatistics for Remote Node
Packet errors detected
Lost msgs (no app buff)
Missed msgs (no net buff)
Packets received by node
Packets addressed to node
Messages sent to MAC layer

348 seconds

EATNNN T R T I T A S T £ A B
A
<
<

500
500
500

A2 E N R A £ A
<

BENCH> Redirect (0)utput to a file

Wnioski: Wszystkie pakiety przesiane prawidlowo
ilose koniecznych powtornych przesylek = 0

WYNIK BADANIA POZYTYWNY
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Badanie 36.
Schemat nr 5. Tlumienie 60 dB. Zakloceria 1000 V.

BENCH> (R)epeat last benchmark

Unicast addressing to node 1

Explicit message

Data length = 128

Packet count = 500

Acknowledged service

Is this OK? {[Y]/N) :¥

zzzzz> Starting benchmark at Fri May 27 12:55%:50 994

Packet count = 500
Elapsed time = 350 seconds
Transactions per second = 1.4
Bytes per second = 183

ExXoratistics for Network Interface Node

Packet errors detected = 2
Transaction timeouts = Q
Packets received by node = 506
Packets addressed to node = 500
Messages sent to MAC layer = 501
Retries = ]
Late acks or responses =z 0
Collisions detected = Q
X¥**statistics for Remote Node
Packet errors detected = 0
Lost msgs (no app buff) = 0
Missed msgs (no net buff) =0
Packets received by node = 501
Packets addressed to node = 501
Messages sent to MAC layer = 501

BENCH> Redirect (0)utput to a file

Wnioski: Wszystkie pakiety przeslane prawidlowo
ilosc Koniecznych powtornych przesylek = 1

WYNIK BADANIA POZYTYWNY
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Badanie 37.

Schemat nr 4. Tlumienie 0 dB.

BENCH> (R)epeat last benchmark
Unicast addressing to node 1
Explicit message

Data length = 128

Packet count = 500
Acknowledged service

Is this OK? ([YI/N) :¥

Zaklocenia

1000 V.

zzzzx> Starting benchmark at Fri May 27 13:03:01 1994

Packet count 500
Elapsed tinme
Transactions per second

Bytes per second

1.4
184

it 1 oH

¥xxXgtatistics for Network Interface Node

Packet errors detected
Transaction timeouts
Packets received by node
Packets addressed to node
Messages sent to MAC layer
Retries
Late acks or responses
Collisions detected
*¥¥xXgtatistics for Remote Node
Packet errors detected
Lost msgs (no app buff)
Missed msgs (no net buff)
Packets received by node
Packets addressed to node
Messages sent to MAC laysr

348 seconds

0
0
500
500
500

RIS S R T R T R R £ T N T

500
500
500

[ R A T S R A F I T

Wnioski: Wszystkie pakiety przeslane prawidlowo
ilosc koniecznych powtornych przesylek = C

WYNIK BADANIA POZYTYWNY
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Badanie 38.

Schemat nr 4. Tlumienie O dB. Zaklocenia 1000 V.
Broadcast

BENCH> (B)enchmark performance
(B)roadecast, (M)ulticast, or (U)nicast :Broadcast

{(N)etwork variable or (M)essage? [M] M

Enter data length (0-160) [0] 12

Enter packet count [500]

Is this OK? {[Y1/N) iy

zzzzzy Starting benchmark at Fri May 27 13:09:55 1994
Packet count = 500

Elapsed time = 56 seconds

Transactions per second = 8.9

Bytes per second = 107

*xxkgtatistics for Network Interface Node

Packet errors detected = 0
Transaction timeouts = Q
Packets received by node = 0
Packets addressed to node = @
Messages sent to MAC layer = 500
Retries = @
Late acks or responses = Q
Collisions detected = 0

Wnioski: Wszystkie pakiety wyslane prawidlowo

WYNIK BADANIA POZYTYWNY



Badanie 39.

Schemat nr 6. Tlumienie 60 dB. Zaklocenia 1000 V.

BENCH> (Blenchmark performance
(B)roadcast, (M)ulticast, or (U)nicast :Unicast (subnet/node)

Enter node id for destination [0] a1
{(Network variable or (M)essage? [M] M
Enter data length (0-160) ro]

Enter packet count [500] :20
Acknowledged service? (Y/[NI) iy
Authenticated? (Y/[N]) N
Is this 0K? ([Y]/N) iY
zzzzxd> Starting benchmark at Fri May 27 13:12:05 1994
Packet count = 20

Elapsed time = 3 seconds
Transactions per second = 6.7

Bvtes per second = 0

¥xkkgtatistics for Network Interface Node

Packet errors detected = 0
Transaction timeouts = Q
Packets received by node = 20
Packets addressed to node = 20
Messages sent to MAC layer = 20
Retries = Q
Late acks or responses =0
Collisions detected = 0
XXXXgtatistics for Remote Nede
Packet errors detected = 0
Lost msgs (no app buff) = 0
Missed msgs (no net buff) = 0
Packets received by node = 20
Packets addressed to node = 20
Messages sent to MAC layer = 20

Wnioski: Wszystkie pakiety przeslane prawidlowo
ilosc koniecznych powtornych przesylek = 0

WYNIK BADANIA POZYTYWNY
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3. Whnioski.

Ze wzgledu na bardzo duzy koszt zakupu systemu LonWorks ( 200008 ) , skorzystano z
mozliwo$ci wypozyczenia urzadzenia przeznaczonego do nauki systemu PLE-30 aby
przeprowadzi¢ chociaz wstepne rozeznanie mozliwosci zastosowan tego systemu w przemysle
w polskich warunkach.

W zwiazku z powyZszym wykonane badania traktowad nalezy jako badania modelu
laboratoryjnego weza sieci LonWorks. Wykonywane byly na zestawie badawczym "evaluation
kit ", nie obudowanym i bez wlasnych zasilaczy.

1. Przy schematach polaczefi zgodnych z zaleceniami producenta dla badan transmis;ji (
producent nie przeznacza tego typu zestawu do badan odpornosci na zaklocenia ) uzyskiwano
na przemian wyniki pozytywne ( wszystkie przesylki dotarty do wezla przeznaczenia ) i wyniki
negatywne ( przerwanie wysylania przesylek przez program komutera PC ).

2 Nie stwierdzono zadnego przypadku "zawieszenia" transmisji w sieci LonWorks a jedynie
zaprzestania wysylania kolejnych przesylek przez program komputera; po zaprzestaniu
wysylania na skutek zaklécenia w przypadku wybraniu kolejnego polecenia w programie PC
nadawania nastepnych przesytek, dalsze przesylanie odbywato si¢ prawidiowo.

3. Po uzupelnieniu schematu badafi o filtr przeciwzakiéceniowy - schemat nr.4 , badania nr
34...37

nie stwierdzono przypadkow przerwania programu nadawania przesylek i wyniki tych badan s3
pozytywne.

Zastosowano na wejSciach weztdéw sieci PLE-30 filtr przeciwzakidceniowy o czgstotliwosci
granicznej

1 MHz podczas gdy transmisja odbywa si¢ w pasmie 9...95 kHz.

W tych warunkach transmisja odbywala si¢ prawidtowo nawet przy thumiku 60 dB co jest
zgodne z warto$ciami podawanymi przez producenta dla sieci z zakt6éceniami ( 50 - 65 dB ).

WNIOSKI KONCOWE:

Wyniki przeprowadzanych badan potwierdzaja podawane przez producenta mozliwosci
transmisji sygnatoéw poprzez kable sieci zasilajacej 220V.

Nie jest znana przyczyna zaprzestawania wysylania przesylek przez komputer PC po
zakloceniach w sieci sztuczneJ Dla uktadéw pomiarowych z filtrami przemwzaldocemowynn
zjawisko to zanika - tak wigc o ile gotowe urzadzenia systemu LonWorks nie zawieraja
odpowiednich filtréw nalezatoby montowa¢ je przy kazdym z nich.

Nalezy w przysztosci przeprowadzi¢ badania odpornosci na zaktécenia urzadzen systemu
LonWorks w standardowym wykonaniu i dla narazefi przewidzianych w dokumentach
normalizacyjnych dla systeméw automatyki przemystowe;.

Wyniki przeprowadzonych badan pozwalaja przypuszczaé, Ze badania takie dadza wynik
pozytywny.
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