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Implementation of Ship’s Lift Safety Management System
based on NMEA 2000

Lee, Woo Jin

Department of Electronics & Communications Engineering,

Graduate School of Korea Maritime University

Abstract

Lift industry is a field that is  mechanical, electrical and electronic
technology and constantly requires inspection and maintenance considering
various applications and various types. Recently, various lift control and
monitoring technologies with IT are developing for lifts on land. But
technologies with IT have been hardly done in ship’s lift that is
consistently assured safety and reliability of life cycle for its parts in poor
environment. Unlike general lifts, ship’s lifts should be able to operate
reliably in rolling and pitching according to the operation of the ship.
except the stop button operation by hand.

In addition, it has been designed and operated to withstand marine
environments that are worse than general land lifts, as it has to satisfy
specific performance requirements such as dust, vibration, shock,

electromagnetic waves and noise on board.
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However, the PLC-based lift which is limited to the simple function of
lift operation control has no safety related control and monitoring system.
In this paper, we implemented embedded main cotroller, floor controller
and car controller that meet the requirements and use NMEA network
protocol by analyzing home and abroad integrated lift operation and
management systems. Especially, we secured reliability of maintenance by
real-time fault diagnosis and control that was implemented with limit
switch, gyro sensor, temperature / humidity / barometric pressure sensor
and fire detection sensor thinking over the environmental conditions of
terrestrial and ship’s lift. The remote safety diagnosis and maintenance
system for maritime lift introduced in this paper is based on real - time
remote safety diagnosis based on marine - land maritime broadband
communication based on real - time remote diagnosis and quick
maintenance system, which enables rapid maintenance, reduction of

maintenance cost, And establishing a formalized safety inspection system.

KEY WORDS: Remote Control, €7 A]|%]; Offshore, 3]%;
Sensor Network, AIA U E$ 3F; Safety, <H4;
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Periodic PGN, T ZA|2HE] Q750X ARl $H3= F PGN, VIEH A
A&et] 913 Z2EEZ PGNOE FEo Itk F7]4 PCNE x| £3d uje}
gz AHgdt Z2EF PGN} 38 POGN2 7159 & td2A7 YEY A PnPE
A Ssl FEHo R JRHol she 7lwolth Fg 72 WEYA #HYE H3)
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Message PGN PF PS SA DLC Data
FAQH= fot 24 . b PGN
(request PG] 59904 234 DA SA 3 50928
F=AGH 60928 238 255 SA 8 NAME
cannot claim source address 60928 238 255 254 8 NAME
Commanded address 65240 754 216 SA g NAME,

new SA

a:1s011783-3 &=

b:SA= F47t OF] QAR ZHE off 2542 AHE 4 Ut

¢ : commanded address A|X e EMARZE T2 30| dhc(BAM: Broadeast Announce
Mode|S AREsl &4

Fig. 7 Protocol PGN

223 A EE Y ELZY sf=go] 74

NMEA 2000 W&e]  Zo] 200m7HA 7hsshH, 250kbps HEEEE 7HAH
EUAZE 9HES IDE 7FI CAN 20BE AH&3Th CANS AARE 79k
AU E Folth, &3] ®o] ALREHe AHAIZE Aol UESL AL TCP/IPSE Hus=
250kbpsEhe W2 AEFEEZ AAIZAC)7) He AL o]-HHE AREste] HolE 9
HAAEE =9om , TCP/IP((Transmission Control Protocol/Internet Protocol)ol]
MweteE s|tvl 298E Hhe] HA| &3, TCP/IPIA A&8H= CSMA/CD(carrier
Sense Multiple-Access/Collision Detection)7} ofUz} HIEZNAC R FE& FASH:E
d3g]lES 7l CSMA/BA(Carrier Sense Multiple Access/Bitwise Arbitration)=
SEAATE dojuAl FEF T Aotk ol2d olfE Absakel 2 AAIZEA o
AREEDL QITH20]. =& WEo o7} 200meli, &84 =&V} 507101H, +=gA
SE7F BRE AZE THA AL lolA ti@ Aol ARgEtE Aol v EAlY &A7F
ATk AR Bridge= tro] WMES AAFOEA & Thssith

SOLAS AdHtol|l AHgst7] fleiA= BZoz o|FUEYIR 74 Holof ok
NMEA 2000 Class 13 282 =o)X 12 g 79 ¥ Eo] @751, Class 2+ F
7He] MEo = o]Fsrt Q7 HT CANS $AF FAo FAloZ ZHH o] o] FoiAH

B @3 2 @ol dolshd FEENSE ek 02 e MR Ak
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FAZ0] A Faldt)h dhde] 18 Ui 08 A AX e e $AedE A
TAE FHFOER PAAL T E AR AE5H R $2lo] VhesHA "tk HES A
AolEL A7 =7l wet Heavy9l LightAlo]EE2 yra AIAHL Mini-Co}

Micro-C 5 E77} 9tk Fig. 801419} o] AX= SEA0| 22 AAH Y YESZE T
AME R Ax9 AZET. SEAELS em olajoln, YEYD FddlE 12009
UL AE A HEYZ AYe Mukl: BT UBES AL
24E-Eo]TH20].

Metwork Drop Cable o
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Feminle

Betwork

Sompsat

Fig. 8 NMEA 2000 drop cable
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Fig. 9 Concept of marine broadband communication system
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f MariComm NMS \

A HE AE HE MariComm
e = =7 Bridge 2t2|
MariComm
ol g2 2Y 5= arid
= X A 7| Ol M Cr rage
T THE &= -2 QEHELlE‘I%l

- ~/

Fig. 10 Function of maritime broadband communication system

AlS(Auto Identification System)®} #o]t] 5= FallA Aut AAFRE A o
WS WAL glow, s AW de, v FA= AARE RUEY 9 Fejae
3 ARG Y A= He Zse Al Fche AlsH el §453] g
and Safety System)®] ¥th3}, e-Navigation®|

Y FOF 4S(Ship to Ship, Ship to Shore) F4le] oA Fvksta glom, Auke]
el & AEY A& 5 &% HlolH Aol Wi 277 S8k Jlom opdE
SAolA HA" FAoR Hsketar Stk sidellA sk Addbel gAjE R
A7 L FARSTE olEeH, a4 SAIY B SAl=el gk AR RUEPS
Ao 9 7S AMEE S B B AlzFe] AFEstel F3l 7)sel

[EoA 1L QlTH22, 23].

o[}

-~

24 A ZUEHH A|2H

A ¥t A= Fig 113 o] Aub ol tigk 8 RYUE o] 7Fsdk Fi<d
e, 8, A, F7)4 25, oY, @8 AAE ©]-83l Wheel House =+ Engine
Control Room©l|A GUIZI®Fe] BUEHY A|~"HS ALty 9oy, 57719 ¢bd

RUEY AR Ao AaER ek QTh4],
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Motion Monitor
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LAl

WAMARAAAA
1

L LURVARLRL

\'I|‘\
l.”‘
-45min
comfort

rolideg [ 3,5°] R stability indicator
pitch rate | 0,5 °/s] G GM estimated
pitch period 20,08 s
v.acceleration W

pitch

I l‘pll‘]l\‘l“l\lﬂ‘rf\r
UL

-20min

TTIVUTII
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galhr

(b) Engine monitoring

Fig. 11 PC based monitoring system for ship sensor

A = Akl A8H 3 e A RUEE AlZEle] B9, =9 AlFo] thEd
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Aty AGHIL Y= AN S4o wel gE AEdlart Axdow
T oIzl o} @k, Fig. 129} o] 7|Ee] Hubg AME 2851 NMEA 2000
A AUACIHE MNsteH BUHY sFsd AFEESS CAN #WEFo] Drop
Cable AH83te] 27 AZAse] AHEF = QA TAH ] ATH25]

/

/

Fig. 12 NMEA 2000 monitoring system connection
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A3 Autg $747) ¢d A2" 44 3 7

31 A2H 78

WA 14 A9 bl RESE 7202 1ol AAHoEE ANte 2 RUEHE shx
2 §ARS AR @ AL oA ANTLOR AFHAL B BAYL UG HS
dolEol 2state] ABHTA BT Fig 138 M $74700] ojF 1A AA

TAI 577 Aoi719) krgel olo|AE, Tel ekwe) Auele] AL Ao U

® E ®|
o
LT
WLE\/N ST | =
348 221 52| ZH0171
o2l & SlE{u ormate) [ (STM32F207)
| At \: ™04 2 o
NMEA2000
FHH| 017 ZH|0{7|
(STM32F103) (STM32F103)
o a a i g ) b e o
L F I H
fo Ho B #fo o Ho Zo |
O = | g
B, Ryl : 4
e % = & ¥ ‘ : [ﬂ?
Wi ELESMUIN  zea amessnzmed SHGoE 1 amssen
k=
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Fig. 13 Safety monitoring sensor system for ship’s lift
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Fig. 14 Sensor modeling
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Fig. 15 Sensor installation location
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Fig. 155 Fig. 142 nlglo 2 ato] A4z Aukg
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e 2913
IR EF

A o171
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HolEHE2 ot Fagt

AlF-Eoz 28t A
SPAAAAAA, 25/5E/H719 AlA, 84 54

THAAN, 471 & AH AR AEE D AdHFS] JEHE
FHE Tk

7o 2 HEEo

Zol e Aug dgsm, F

7_|1-

=771 Z42ke] MAME 71 Ao)7),
A% ApRlolth. 7} A7)

14, 2=A, 2uE 29X,

e

O
0:
["_l_,

Agsta, 5 Aol
A o171

= NMEA
AA =) shte] MEE Fahel

Table 1 NMEA definition of applicable sensor of this test

Sensors Description NMEA 0183 Format Definition
) SEFD : Smoke $ELSFD,0000001,064951.000,0%64
Fire Sensor )
Fire Detector <CR><LF>
Temperature .
EL : lift Syst
/Humidity/ XlDR YSEEM T SELXDR,0000001,064951.000,C,-0.5,C,
Barometric : TEMP,H,50.3,P,HUMI,P,1000.5,P,BARO*41
Transducer
Pressure <CR><LF>
Measurements
Sensor
SPA : Spart
MU Semsor 1 rfalr ° | $EI.SPA,0000001,064951.000,PTTCH,5.5,
eHso nerta ROLL,-2.4, TILT,5.9+3C<CR><LF>
Measurement
I oadCell $ELLDC,0000001,064951.000,C1,500,C2,
LDC : Loadcell 490,C3,0,C4,0x60<CR><KLEF>
Proximity PRX : Proximity $ELPRX,0000001,064951.000,0+6F
Sensors Sensor <CR><LF>
RMC
GPS Recommended | $ELRMC,0000001,064951.000,2307.1256,N,
MinMUgation 12016.4438,E,060815x61<CR><LE>
Information
Operating EL : lift System | $ELOPR,0000001,064951.000,MODE,0,DR,0
Information | OPR : Operation ,FLR,3,STA,0x6C<CR><LF>
EMC : $ELEMC,0000001,064951.000,0,0%62
Emergence
Emergency <CR><LF>
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A, 97 WY DC4VZE FFHH AAGTFI2E Tt LI E, HRI|E,
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SR 78t BHEFFo] FUVSHAl H o] Fig. 179 ‘Be} o] HEHtY F
Zo] HaA o2 AAA Hi, Fig 179 'C¢ Zo] a7t 71EA] ooz AAH
Az ZoAM AsE AL EA IZE FIY 271 FHoE AlA EFHo

o

%
FoiXinh oje} FAlol FAEH EA B 2T FAste] T EA SOl AXA Ao f9}
< W2 ST ARE AAs] flet AHEEE oA AAME ARSHA

Hw o] w) Ax Al 7]Eo] He A 15mmoll oA dAJstofof gt} A€

|

m

_22_

Collection @ kmou
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F2HD 573719 57378 A7t Bmm o PO
x4

o
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JEE!
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e $4717F 73780 2AE e SHAAZE ONO| EojA

stolA £o] A F AEF she A e Atk
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(@) Proximity sensor

(b)Block

diagram

Fig. 16 Proximity sensor product photo and drawings
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Fig. 17 Proximity sensor operating graph

Aul 3ol wWE 3HEH/IH/) =5 Auks $A7Y AAdA AEHE
lete] EA 45 ode 3% ol A $AVIF s4sA ¥EE 3o
kol it #AET ¢ UEZF AoJFth28]. Fig. 18 (a)E 71E0] Aube] ALgEE
TRIM & LIST AlAo|t} o] AAe BE Aute] &5 & AFo] oflg} Ingilute]
SIEFS 3] flste HgEHm Uik Heolue} sEAdds o] HA geTh
JHEE B ATE QeaE HEY TRIM & LIST #S E3dte] WAAS

ostel AT 7]E MutolA 878 01% FS(ull scale) U3 45 shA
Nzl Aol ALEA BRE 3% AN ZAAN & NEEANE gk Aute]
o

£2/514/ 088 ohe £ o FANE Lt SEAA AT el A4
A7) S5kl Aolz A9 AT HNE BE A8 Ao ©
= AT BHE AT ZS A8l BAD AT Fe ATATFE AR

GEDC-6(Fig. 18 (b)) 4143}t
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(@ TRIM & LIST SENSOR
(HONEYWELL)

(b) 3-axis magnetic, acceleration, and

gyro (sparton)

Fig. 18 Rolling & pitching sensor

Accelerometer ‘:\:‘::::o?laeﬁ Random noise
sample filter normalizer Quantifier
Gyro Sensor x 2Axis 12bit
Accelerometer x 3Axis ADC ‘ ‘
Temperature Sensor y Y .
Gyro sensor Precision Kalman
sample filter Timing filt
P integrator nter
1.2v
TN Vref
- ?nalc;g —=e Roll
12UPEY 4
____:\\ UART Angle
Power High Precision | | ;i) ‘) Transmission Pitch
Inbut Voltage Supply Itc
P Regulator ___', Ang|e
r

Data
Output

RS-232 Driver

Fig. 19 Gyro sensor block diagram
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(@) Load Cell (b) Wheatstone bridge

Fig. 20 Load cell product photo & Wheatstone bridge circuit
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plunger

yoke

(@) Solenoid actuator (b)Schematic diagram

Fig. 21 Solenoid actuator product photo & diagram
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Table 2 Resistivity and properties of various metals

=g Balco
o Pt Cu Ni 70%Ni, Tungsten
e 30%Fe
2= A3% | 0.003585
N 0.0042 0.0067 0.0052 0.0045
A4 ~ 003925
A ]
©) 9.81 X 10%/1.529 X 10°%5.91 X 107%20.0 X 10%/4.99 X 10°
A o
| ol £S5 | ol F& L L ol - U
AEA
A2
e -200~850C| -100~150C |-100~3507C|-100~200C| -70~700C

Table 2 2& AFA] 242 AgsHe FE49 AT goltk o] WA e
M I FEni 6o ghe 2 54 gl Fig. 22014 RelF ol

Qe A w2 AR whe A, A7) QAL Zs] oz oz Qs u¢-
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Fig.23 Capacitance type humidity sensor and structure
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Fig. 25 A& 4l el 3= T2t thgk Aoz ¢td4lA 51 ADC(Analogue
Digital Converter) IE|#H o] ICE T Hx9 2EE Yol w} b HPe =
FAEHH, o] & ADCE &3l 16RIE HAE dlol & WAste] Algdyth
TR Aol wet *PQXV} BE AXe] AR wo|7] st LZEY ] HAO
7hssith b AlAe ¥ At =8 ZEAA §8 Qb AA oEIEE,
ol ANE HAEr] fldl LRI M= F vwolAE HEEZYH AHES
aZEofo o3 T, trIAs AHESD EEAM A7 2 F e A

Hol thate] AMYQ 24V ~36VE TEHH nlo]az HAES Y A Filo
7bestEz Hxe| F7) =7l de gleEe ds dJ=E FE F sy
STL AAEe dES A7 fsk] Wl Fe ARl HE3th Bridge
Hpoloj @ ADCO tig]E A VDDEEEH IAYAY &Y HolHe 35

Aol Sgoln,

5 VoD
|
' - “IMCLK
r] Input MUX
+N Digital
J ADC dig. DouT
ili
[ Sensor Memary
Interface IC (PROM)
64 bits
SGH -]y
T GND

Fig. 25 System diagram of pressure sensor
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Operating state LED L=
| S :!}“.‘\(0)

= =

u @.

|Pressure sensor I "u

‘ Humidity sensor

Temperature sensor

Fig. 26 Temperature and Humidity Atmospheric pressure sensor product

photo and drawings

olgldt &%, F& WY AAE tE F4st] Fig2ed e
AHT7Fs AR AAATE B sl ARENIT. 7] WRe] 2= s
7192 Table 33 & FAMAE 7HAA sid 714 =4 71€e] H= DNV
Weather Surveillance System®] Zo| &3t AL & AFoZ 7|E AFE
Hlste] A AFoR HAXX|Y Aoks WA FrE AASIAh sidelA]
Z7o] 7FsstH 7IEA] ol e olatd Aol S TAANTIE A olH, Al 9
He dABl AFor oojEZe FHAANAAM 47 Wi 258 BEE AT F

Jom, B FEAAE o]t #dd3 §5 AL 7hed Aol
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Table 3 Temperature Humidity Atmospheric pressure operating range

DNV
A% ) AE A
S F A
-15~55 -40~4+60TC
1. 7] T . .
+05C 03T
0~100%
2. 5% % + 3%
+3%
600~1100
3. 7|1% hPa 1+5hPa
+1hPa
4, T 2% C -25~45 -40~60
5 & A3 - IEC60945 IEC60945
6. AT A Y - IEC60945 IEC60945

o] BA T Ao FET & gle HYA(IR)S AYA(UV) A= b dA3T7)
A HAEE 2 9 185~260mE 7HA B A A

WA} oA 4 445mE AASE AAH AME B sk Ao A4

— 35 —
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UV Signal Process

Voltage
UV Pulse Counter Identity:2.5Vdc
4sec accumulation Volatage chiflag set
Voltage
Sagjﬁije?ta Identity:2.5Vdc

Ref. data for
uv
Sensitivity

UV Fire Set Flag

Fig. 27 UV signal process

Fig. 272 #AFol4d A o] Alaxie] Wiolt). 7pdste] Wale deshy] AT #22
2 AFELIRE o] 83t 7|EAYS 25VE -t v F7] G E Y-S Rl

1

o, Aol AAe] FHEA 0] Bode] Yy Jehlug vlolagx2AAe] FE W
o g 93 oMES FheEATE WA A Ao Fabe] YAl i e &
2 W7 Fsd A% B2 e FAsd ARAAE, Aol MM TE Aol 94
Aoz §AR A e Bl @ T Zeho o2 Hd) Mz A e
JUH 712 7HeE o Wele) ZA)aE A AlAe] Sl SR qlaste] he Zo

AR
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IR Signal Process

IR A/D chl
Value Sampler

IR A/D ch2
Value Sampler

IR Pulse Counter

25/1 sec
Quantization

Quantization 4sec accumulation

Data
Compare
function

Save data
buffer

Save data
buffer

Save data
buffer

Discrete Fourier v
Transform func 3) @ Ref. data for IR
' Sensitivity

M

L
r
h

IR Fire Set Flag

Fig. 28 IR signal process

Fig. 282 Z|9|4l MM <] Aaxe] SRjolth. A WA F=e 7|20 A w3t ¢4
o= opdRTI HWI|E AXAM HAES @ B2de 7HEH HolHE vl U9
Brite 7AYotk F WA AR AA Y] At SE719] v g9t ninkd g
Aol A 22} opd =TI YAE MEsto] AAE HolHE AAT gt Z2AA el A
Ao] HlolE e 7HE BRItk Al WA Y A=

= AA

A Foeg ol masts ARZolth AAe] NEE BHste] 4 UB| F3rt A

rir

Zr-& vl sked 10Bitol] o238}
= Q9] opdZ 1 yAE W3kste] AAH o]z fHlolHE o] Fald HE FEIS
AE Fu J9E WSSt J94 g9 A 2l FYIAE T4 AlA SAZ Q1A

FTh33].
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207

139 68

Fig. 29 Flame detector product photo & drawings

Fig. 29 & AlgollA ARR A3t Aejide 25 dAse BRdArIe 4%
HA RS ZAE] W2l FHO o7 74A] HIgHA gRle 2R Q5aS H4s)s)
T agEe A88aL, =] AlA A Ro s Ha ARHAFE Y \IFEE 7Y
st om, B ti3t 3 sHe Ao S HEd tist AEAE e FHRE
T, RSA8E Tkl U EYA F4o] HUeH o]E Fsto] A7}t olsli i tH33].

s A Al B 7)o mE =l W AlRE A FlolEl7F MICOM Wi i-of
29 Ho] & Fdel ti3t 2 ALlEien, 1= UV, IR A4 Ao =
Aol i3k SRHEETE wmanh =Y Ao A wE ZE xdo] FAZES &
8t Frxdol JhsstH. A S A, o #, ¢ AREA Ago] Jhsdt o
& A HAE AE T g AL, AR HE 2ME 5 A wE fA Aol

bl

AFEYA 37k A 9 Be st Rs4s5 Aeld B4 S8 4, DIP

it

SWITCHE ©]&3t ID AdAo] HH, Z2 783 Tl VES A #4848 ¢ B
A7 A, & 171 @A) 7], BE0A7] AE AFoly E sFolgds 4438
& 5 riz4].
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3.28 GPS

GPS(Global Positioning System)+= GPS 9434 Bl AEE Al AHEARS] dA)
AAE Altteles fAdFEAZE otk GPS= A4 HE, AG8A| i, AHEA B2 o=
TR 7|4 48 T2 GPS A4S, AEA FE2 A 9A Aol=s,
AREAE B2 GPS FAIZIE Bkt AT Holl= 30709 GPS H4de] =1L it ol
24719 el AFE 1A= 6719 AT EXINAAA AYANME HA 6719
GPS f14& A= & J=EF ok YA e7le] 9482 24709] Sl =A7F BF =
A5 WY 98 T GPS A8 HE oUAR AN, FHS oF 8~10d
J=th Aoj=e Hl= F2eE 2x Y20 Qe F A=, AlA 33kl w29 5709
- Aojmow vdth Zk § A= AEFe Ave GPSs H4S FAsta AR et
Helg-S S48 = AogozE Bty T Ao HEE HAYPE o] A A=E
FA =S A ggitt

N

GPS 271 GPS 91489 A5 & F2lehe QHEL, A, A5 & AEste AZE ],
olE E¥shz YA ToE o] FoA Stk GPSE GPS #1433 GPS s+4171¢] AgE
Al FEphe Foth v $27F GPS 149 A<k ARl E AgsA & & JAThd
3709l GPS 94T Jolx= A AE & 4 ok Syt Ui 3] ¥
AzxHo| A Q7] wiFoltt v HAH 22 1apdelgtd 2 ] 7|EHH 47
74?4%%% d A YHE AT ¢ Utk 23 GARIAE Y 71EHER Az
THOE Fa, AY #e HAFoE e
wj Zolth, w7 A 2 33l A E a7le] Frh
AAE FEAA AAE 2S5 Aok T2 AF 2 AATE U o] dE&S 37
2o, 3719 GPS Yol HEH oz AAE AAT F Atk AR o] AR 2=
A2 AYE AFsA AL 4= itk GPS A4 GPS 41719 Azls $14¢0A
Hul= Adute] 52 A7 v o2 AlLkstA =], 914 A=td AlAleE $417]9
A2 AAZE GAEEA kol eabyt WAEhy] wiRoltk. wEbA 47 o]kl GPS
ARBNA Hats FAslok A AAE Tt F QA Fnh HZ Y1 U= GPS
FAZIE 20709 YA ZRE AETE WS 4= 9lo] A A HAE AlLFITH35].

i
;‘;ﬁﬁr fdo

Al o] gk el HF 9117} 7]

_
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2 | vCC
e LDO |¢
RF_IN
> A [ AW Ly '
Filter
le— BATT
1 | 1PPS
B GPS Module N
o o
: % gé (AKMUSJ) 3 TX-
> > X g
2 X0
Eco 16.368MHz " . il ki
= o0 6 |J_out
32.768kHz M
Crystal

Fig. 30 GPS product photo and block diagram

Fig. 302 & A@olA AREHE GPSe AAEH 7Iss UEhd E89=5 Yehlx
Atk & Active Antenna  Connector$}  6Pin - Interfaces A ¥sl= 1AL /
IS GPS Moduleo] A-8% 50x35%9 Size®] GPS Board ¥4t GPS Boarde
GPS Modules ™Ze FAgle]l HIE A& / Test / Evaluation®] 7F&3l™, High
GPS Sensitivity9} Fast TTFF(Time To First Fix), Low Power Consumptiong 350
ATt 1FTHE AlE AKolFs Ee HAFTERE AoldAME BRE  AFsHH
OS] AAZI7F WAE AdFUth BE ol W2 ARoANE 94 HAo]
g3kt GPSAEE 10Hz Hd JulolE &£=2 A 667 Ad-& A¥skal - 165dBm

€ 7k mHoldl GPS MI3329 EE2 &3 GPSE AHEeilth. GPS= W%
z2 o] 7Fssh, “Anti-JACKIW ol2tal EEl= GPSHa wWel| &4 9 ®Hi
ANzE"lE 71HAa glem, O AR AAIZ]E UART TX E9& AREste] a a7
el 298 7 Utk o] Ase 9EFoER oW A ZEXUoE AFHAY
EAQ71E oY AS st=Edo] A Ay 2€o= A5 dFo] 7tk Anti-JACKTM
okdt oA 271 @AY RIER A AAH] Thssith % st

N
ok

il

Zj]—
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AZEYe] WHoer HIbsdh WA s WiRe DIP SWITCHE F3t
A8 Stk Anti-]JACKINE AHFF F7HAQ) dpddntEs GPSE GPS Als 54
518 Weloldd g Adak wa)r] GAel 2avlEe Y 287 AEos dirdn.
MU A2’ T2 QFEUe] AEl(sE FElY 17, FElb OPEN ¥ SHORT)E
dHFAY EA5=H =58 = “Antenna Advisor’E 7RI ST} o] A|AEIS
A A stk kst BB RE TSk, <tElLel GND Abeld] DCHEto®

ro
ok
E=)
rpx
)
rr

Ao tiste] A BR5 7} 743 35).

33 $737] ¢AAE A7)

3.31 F Ao)7]

T AoA7leA = 7} 111017] 5, e 5 Alo71ZEE AEE Rskal, FH
uelt 2Eje Ao} 8l FEe 3t FF A HES AsAE Hele
Aze 7PE Al AAE w EA sk, ‘ﬂ%% -?% 5 5
AA7E desw "5, J35e fAAlA7
HES AE
HES FE 5
AAAM7E HEEHT —‘er:ﬁ BARY. 471 & 49 #Hze de o7 29
dEA A

(o]
o
X

o
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,d
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offt
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Fig. 31& F Alo7]9] &l tizk HAZ dag]E tolojadlolth A
48 Auto EEQIA Manual & = 7k A7
HAZo AR HES Fol =S EHE AsiH, 7te AUt
HFSold HAA Fog sFet=Es RHE FAUH. FUNTY Bee 7%’]747}

Hi &, sHFHEC] d¥ER

[
[-'O
A
il
A
ol
L
£
Z
e}

ko

[
9

227 A9 YAGHe A FIF F R e
et o2 Batel 3311004 F Alolrle] U
331204 3 Aol7|sh o3 <lEjFo) 20 Tld 4

o|F Hlgog F A|o7] PCB AA|7} o] FolHTh
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MotoDomnsa = | MotorMoiflag = 1 Woce i (L
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Fig. 31 Control panel operation related motor operation processing

3311 ¢, &Y XE 44
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Table 4 Main controller I/O port design

No | §-=H Aol g A4 Al PCB
MCB10,CAR,
1 ouT Buzzer DC24V SSD
FLOOR
LED-GREE | MCB10,CAR,
2 IN USE Lamp DC24V
N FLOOR
UPP dk Arrival
3 FLOOR
Lamp
A DN dk Arrival
Lamp
5 B/T UP Lamp
6 B/T DN Lamp
MCB10,CAR,
7 Overload Lamp
FLOOR
8 A dk B/T Lamp
9 B dk B/T Lamp
10 IN EM B/T AC220V | AC Opto | MCB10,CAR
Normal/Maint
11 MCB10
S/W
12 Main B/T UP MCB10
13 Main B/T DN MCB10
A dk UP/DN
14 IN2 Floor, Car
B/T
B dk UP/DN
15 Floor, Car
B/T

3.31.2 Y& QUEHo| 2~

95 B o]t

5
293 gololRz THES 9% lEHo|27t Base A

o] A,

B JIHHE 9

Collection @ kmou
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Table 5 External interface of main controller

No Ao} Ak 34 T 7)€}

1 | 25 g Ao RS-232 o5 MODBUS

2 | GPS(AKBub) RS-232 TTL 95 NMEA

3 | golojrz ZHE PRL18-8D 95 24141 /12~24V/NO

3.31.3 F A|°j7] PCB 7&

33113 3312014 77 2AE St A 2ol 7Fed PCBE TSk Al
2E gl 7A9E 9 9A]= Fig 328 bl AAE] AAH A Fig. 33 AA= 73E

= Ao17] PCB2] Aol

LAN

=5

1: S 2HAHA:ES)
2: St R HAHA:ES)
3: o aMoa:=d

4: EHRE(Fore]R)
5: = O{ Tl (LY-2| )

6: N/C

7:VCC_24V Common

1: AH5/45 Al A])
2: S AR

3: 5 37

4: EOCR(BTEH)

5: EM(Z[ AL B

6: N/C

7: GND Commeon

-] 2 1
USB-A 1 ; e RS-485 IN
e = - A, B, GND
USB- =K== - |TE
! e L e k RS-485 OUT
Micro-AB ,_. T ., - A, B, GND
‘.__717;‘%..";1 rl " rL,J o E..,_ QEE EE E_:
L ja"ﬁ.- ° ]r,—.{ 11 -IL({LJ_‘?f\ . ® .l ig_:
: ‘ '_‘ rﬁ-" Tt [ = =i l : | . ....,: . 3: r
J""i‘i‘~ T uﬁll,lﬂ[}(l:__ e ,— :.q‘-‘ T
.. ". -- .'_.‘ca-a-asa tn-abapa.. ‘: : - °
=t &l ?' o “ -
DC24v ' [ ) DC23V
= ==y b=

Fig. 32 Main controller PCB drawing & terminal block function
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Fig. 33 Main controller PCB

Fig. 34= + Ao719] 85 782 Sl
o
Z= M OJ1(Main Controller)

b

HERES Haste] A A8 Firmware F-5-0]

(Main Controller) PGN(100ms)
unsigned char SID;

unsigned char Ellnst;  //1byte, inst 0 : s & 1: 54

unsigned char input Button; //1byte, OIS ZHE  ALSHE, SHZUHE,
SLE 48 HE, &7 2EHEHE,
As/Ts HE, H[MHE rel @ bit

unsigned char input Lamp //1byte, OIOYIZHIES T ALSel T SLZbe i
S47| 248 =, 47| =EHE "=,
AS/TsYZ, M-I rel @ bit

unsigned char current floor; //1byte, 28 ¢ & EAl 1 ~ 645 rel : 15

unsigned char oper //1byte, ZE HX|AEl, &M/
Bejo|3 2z /H] AEfl el : bit

unsigned short rom //2byte, =& RPM 0~ 2000 rel : 1rpm

unsigned char gear rate /IMbyte, &= Z|0H] 1 ~ 250 rel : 1

y 8T

1 fon
om

Fig. 34 The firmware of the main controller

_45_

Collection @ kmou



332 7} A|o}7]

7} Aoz E 54

7IWe] d717k2AlA,

$747) WA EF AN, ZIHAAA,

HPRAHE, Aol ZAM, ZEAY AHUE F Aol AEAT FAL B 2
[e]

AAEA o]ifo] WAl mEE HAAZA|

HMEE AR A 5% A% 1270

AEI7E 1=

Zholl gk AAAQd darg
fo=]

lo =N

IS
I
e
)

|

[l

o o
ol

ftlo

ok

30

2

[

o
k1

HEo] =iis W FAE E1, oY
BAE g4t dA) o8 AF #ZE oY
HAstE WEZE Ak Fig /e
tholo]17o]H,
Roemw, 3321904 =

3.2300 4= o]& HlgOE 7} Ao7] PCB AA7} o] FoF T

7h Alo7]ol A @Alo] H= Al 4
o5 E3dlo] 3321004 7} Aoj7]2
7} Aof7]ef &7 QIEjF o] 2ol gt

| CarFireten=1 | |CarFirEEE~en=1} |

[ CarnDrSen=1 || CarnDrSen=0 |

(

H

@O <A77k AlA

&
FarEmBT = 1| [CarEmET = 0

(E)r{ )

MH—

© WA HE

= LarRopeSen==1"=

| CarRopeSen =1 [ CarRopeSen=10 |

=

@ =3 HAL AA

Fig. 35 Lift controller sensor processing flowchart
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3321 4, &9 34

7} Aolrlel maAe HiE W, S A4S Yo AT YD o)F A4 A
AAHOR ANT 4 YST BA ABE B, 24719 4% A4S PeiFE
9z, F9Y BYL YeiFE YT, 3 BANFE AT L WES gE YEY

Table 6 Car controller I/O port design

Collection @ kmou

No | ¥-=H9 AbF Zik| Ao Remark
1 CcOM
2 | OouT IN USE Lamp DC24V opto 18mA
3 Arrival Lamp opto 18mA
4 Overload Lamp opto 18mA
5 Buzzer
6 | IN/OUT | A dk B/T, Lamp | DC24V opto 18mA FeHE
7 B dk B/T, Lamp opto 18mA S E
Door Open B/T, S
8 Op / opto 18mA o
Lamp =
Door Close B/T, 77
9 opto 18mA o s
Lamp T 23
] 15 HE
10 < B/T(1/1) 12 as
= 32/64%
n < B/T(32/64) WE/ s
— 47 —




3.32.2 & QIEHo| A

o) AL FAE7] 5 A7), Tkt e o),
ES, G W/ kol A Tlota
Elslol2, 7k Uel HARe] RAE LeFe 2edn
2l A% Fls] A% PrlE 29179} OJEiiﬂOli, %7%7)
2 9y A &ulwolmel Abslols Jlsh 4Rl A WAL AT
QeI 0|27} Bashe] AHF AFL Table 73} 2ol A4 BT,

do
ol
ro

Table 7 External interface of car controller

No Ao A%

ol

H 2 TE 71et

1 | 47] 7k2=AlA (CS-UIEX-01) | ON/OFF 95 | 0/24V DC

2 | 2/FE dI9AA (MT-TPH) | RS422 QF | RS422
] RS-232
3 | 3% Ao]& A (GEDC-6) TR °]F | RS-232 TTL
4 | 25 A(SBK-500Kg) 4Port Analog 9JF 1 0.003mV/V
2412] /12~24V
5 | Yu]E 29)A] (PRL18-8D) <) K

Normal Open

2412] /12~24V

6 | &5 A14(PRL18-8D) Q|5
Normal Open
&Y= oo
7 o ACI10V BEd
(DS-310MD)
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3323 7} A|°]7] PCB T&

33213 332204 F4 AAE Esld A FFo] 7Hsg 71 Aoyl PCBE
T 7 AlA e} QIEIFH o] 3 FiEe AR XE 9 AVEY X+ Fig 36<
53t A8 AAIESATE Fig 372 AAZ FdE 71 Ao)7] PCBL ARzlo|tt.

RS-422 SRE Load Load Load Load
A+,B-Y+Z- Selll Sell2 Sell3 Selld
GND

CAN
- .\m.m\i( u—vm.-*
RS-232 SRS lr —
S e NC, Com, NO
| 21
= =5 DC24V
DC24V(x) 1 H7|7pA A ‘ 1: dp= 3} B ! oz
2: e e 0l | 2: 744 oflgf &
3:ZEAAMAB) || 3:N/C
| 4: H|AHE| | 4: N/C |
5: N/C | 5:N/C
6: N/C | 6: N/C
7:N/C 19 7: N/C
8: N/C 8: N/C
9: GND Common | |_9:VCC___2_4_CDr_n_Dn

e R il
> ) il“i“l

LN |
-

esevOSTOREY .-!l'a-as»l -

Fig. 37 Car controller PCB
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b MO DJ1(Car Controller) PGN(100ms)

unsigned char SID;
unsigned char Ellnst;
signed short Temp
unsigned char Humidity
unsigned short Barometric; //2byte, CHZ|Q} :

//1byte, ALEN bit 0:5H4¢, 1: 54+
//2byte, =2&E: -20.0 ~ 60.0% rel:
//2byte, EE: 0~ 100% rel : 1%

800 ~ 1100hPa rel :

0.1%=

1hPa

signed short Pitch //2byte, pitch =90.0~90.0 rel : 0.1&E
signed short Roll; //2byte, roll =180.0 ~ 180.0 rel : 0.1%&
unsigned char Sensor /oyte, @17|, ElO|EAL|X], ZEHAM,(in bit)
unsigned char Button /Moyte, &, st&, 27| 2L8, 47| 223,
H M E, X (in bit)
unsigned char Lamp /boyte, AtE, =&t ntESIHET 2X(out bit)
unsigned char Current Floor //1byte, 28 &2 & 2%l 1~ 64 S rel : 15
unsigned short Load cell 1 //2byte, 2E4 1 0~ 9000 Kg rel : 1Kg
unsigned short Load cell 2 //2byte, ZEEM 2 0~ 9000 Kg rel : 1Kg
unsigned short Load cell 3; //2byte, 2EE4 3 0~ 9000 Kg rel : 1Kg
unsigned short Load cell 4; //2byte, 2EEH 4 0~ 9000 Kg rel : 1Kg
unsigned int DestFloor //4byte, X & 64bit(645)

Fig. 38 The firmware

of the car controller

A% W iEe Aelske] A4’ Firmware 20|t

tio

Fig. 38< 7} Aloi71e] 4% 7

333 F Alo)7]

T Ao7leME @A 9A Ao R P AE Ee ) WES AR J
ARE77] & e AEE F(main) Aoi7le] AFdith R A B AHE
leta de v AF WEE Ax, EF HES AT 333194 F A7)
dE 29 XEE A9 on, 3332045 5 Aofr|et R Qo2 Uigh
A& 39TE 1813 333394E & HIRCE F Aof7] PCBAAZ} o] Fo HTh

3331 ¢, &9 34

F Ao 33 4%/34e EARFE AT 8@ wWEM g@ 9EY zES
MAT A A §-L Table 83 2tk
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Table 8 Floor controller I/O port design

No A= Abk M X of Remark
1 IN/OUT A dk B/T, Lamp DC24V opto 18mA ASHE
2 B dk B/T, Lamp opto 18mA CIEALS RS
3 ouT TR EAT DOT LED
4 &ty AT DOT LED

3.33.2 & QUEHo| A

9 QlEjso) 2t Fo ERFS BT

Q= T

AR Table 99k Zo] A HT.

rr

U E 2929} A H o] 2 &k, ARAI%E

Table 9 External interface of floor controller

No Ao} AL &4 e 7]}
YU E 294
H d
1 (HY-Mo04) ON/OFF 95 A /NC

3.33.3 3 A|°j7] PCB 7@

33313 333204 T AAE Fol] A FZFol

7Fedt 5 Aol PCBE
TS 4 Al "ﬂEiiH]OLé = RRol A

2E g A9H9 HA= Fg
7] PCBE] ARzlo]th.
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RS-485 IN

A+, B1, GND
YS9 -
= Loy e ALl s e e s s s §
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Fig. 39 Floor controller PCB and terminal function

Fig. 40 Floor controller PCB
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= MO JI(Floor Controller) PGN(100ms)

unsigned char SID;

unsigned char ElInst; //1byte, inst 0 : sil& 1: 54

unsigned char input Sensor;  //1byte, 2l0lE] ALX], 2HHMES
rel : bit

unsigned char input Button;  //1byte, &t&3 &, stESEHE
rel : bit

unsigned char current floor;  //1byte, AXIE & 1 ~ 645
rel : 13

Fig. 41 The firmware of the floor controller

Fig. 412 & Al°f7]19] s 7<= 9 Wsids Aesta] AARE Firmware -2
=3
3.34 S04k A
ARk 7] kddE] do|dE BAIANEE QA O = PoE(Power over
Ethernet)®2]9] WLAN #4541 E&o] o|tjul Alo]EZ A2 Ho 771714 d42
At oju] AZAEE PoE WAe] WLAN FAEA BES I3 HAYS & 3lsta
PoE &2 39S 24VZ WLAN FAE2 2Eo| g AAs|ok st} w3l Aukg

471 B oojHE FAA L WFZHo® F Ao)7] IEH|x EEY
ol Aoler AAH o A=A Hlo] Basity AHHE <47 Aot Qe H o~
SalAloke: dE AlM HHEHE AEstr] 9fs) NMEA 2000 AHMEE UES AR
dAHojoF k2= NMEA 2000 7lol&E2 AAFH. Aol& Wiel= NMEA 2000
AlolE ol Aol Jem12v ~ 24Ve] HUE FHEhA HE iR dd
AR 7F Qlof Aol QIEHo]2 Ego B3 MYow WHAHY FHsA doh

NMEA 2000 UESZAA a3t AofrlssE d&s] oA HHE F Ao7|dA=
olfylo R QAT do]HE FAIA IO Z HolHE 43t

S2lA 0171 Fig. 429} 7o) STM32F 207VET6 /LQFP100 CoreS AR8-3}1l, Ethernet
RMII + MDCE 9802 32Z HAsI%h
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Fig. 42 STM32F 207VET6 /LQFP100 core schematic
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Fig, 43 CAN drive schematic
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£3], Fig. 437 #°] CAN Driveri= NMEA &38| Al 4Z2& 9% CAN PORT H&<
st AU RX, TX A 2 AAHES AAH 02 gRlstr] 9138t RX+ W1 LED
a8al X =4 LEDE BAHES 32 AA< Wit 4o FHAE
AHEARE flstel T/R JUMPE AHgste] 47 A48 4 =S sigrh Fig 449}
o] LCD Panel& OTM854B-W-1 =4S HE310H, bypass 33vE F7HEo=
A7 4= U=FE AAS, I H(IEC 60945, AT AFH7HE 323l Case’A

5 2~ ol 5 2 HdAsIS
Hld sl 2 IR E 3|z HA5M)
+5v
(@]
U4
12 VCCA vccag +3.3v
Z{GND  DIR 2
G a PE9
SN7ALVCTT450CK
POTI us
L{veea wveeplé
Z{GND DIR 12
g 5 PE10
POTI SN74LVCTT45DCK
3362P—10KkSYS
us
Lveea vecnle
Z{CND DR 15 -
-4 +3.3V SN7ALVCITA5DCK
LCD1 J = =
1
VSS
vDD 2
R
i : U7
2 3 21
DBO £ 3la g1 2L
pai 8- e i
—= A 18
Bgifi% A Ba v PE12
ey e EefE SpEls
A
o6 é 10 |Af gg |14 PE15
LEDA <2 O +3.3V 2
LR 7% 22 o VCCBLT T O +3.3v
X2 18 OE vCC(B)
X319 L 1
X320 = FEV O Yolo 13 c29
i 11 oup  GNOo2 100n
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100n
L 74LvcazasaPw €L
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: I T
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Fig. 44 LCD schematic
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PBY R ﬂ-\/\/‘ OR 1% RIOUTRIIN :1-_43 -
9 [R20UTR2IN [B—
PBS6 RIR A~OR ]l TIN T1OUT 174 x
QI T2IN T20UTH—
+3.3Y +3.3V - 9 |00 _Tlcrs
= C_"\I - Cl1— v 6
[ 2l I s !
_ Slep—  wyl2 a
C23 =/
100n ST3232CDS016
+3,3V
Co4 o
100n
e
1 24121
RESET 212 23155
Al 2450
PD8 R~ B 518 5020
bhe RTH R ? g 13 }g
T 18 15
Al
HA e i
A2 145 93 12 ||.
PIN HEADER SOCKER

Fig. 45 Communication port schematic

FAE475& GA8] H8l Fig. 459 2] RoLa E&-2 PLM-100S ARH8-311 oM
FAES BAS] fste] PINZGE Afle 1lemm=z  2ASIRL, WiFi EEL

HLK-WiFi-M03< AH83t o, dg8d REushs 98ty 55.2254mm 424 A,
UART(Universal asynchronous receiver/transmitter) Serial 4Al&E IEEE802.11 b/g/n
A Z2EZE AN TS AlolEdo] ZEZA JSN270 [FE A83t9em PIN
2 AgE 14mmE 3| 2E AASAT.

o

MEMORY+ Fig. 463} o] H|$|A Z2A wiRg ol m R =7]= 16Mbo|H
ZE FO4E 50MHzE F38Hs SST25VR016B/S08 2d-& AME-3lal, JTAGE 713
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PAS EEA OR €1 scLk
g O | AOCD
R32 0 T W
PAd s OF LTS
e - o SSTZSVFOI6B
C35
== 100n
+ 3.3V
Yy
p-
+3.3V
'
O
- R38 OR HELAVEC
PB4 SRR T GZg
N — v Bk Sl
PATY ;x’%"jk G5 g
. CK G6
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Fig. 46 Memory schematic

2 Fig. 473} 2] DC 12~36V 7} 7Fsstal, E84 S92 NMEA Power

Cabled 53] A¥S FFHS 5 ok D3, D49 tho]e =5 ALg-ate] bt tfgt

B3 E at5on A FdS ARESt o]z gt yAE M F UEF

AASAS 28 npAete g FHAREE Rl JFsslEE LED6= F7hete] ol
=

Q7 A LEDE B3] AUTHIRE H1T & =S 3ick
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Fig. 47 Power schematic
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Fig. 48% Z%ro] ESD(Electro Static Discharge)oll &2
1421 Ef | o] 2ol 233 USBLC6-45C6 RE-S 28311, [TAGE &35
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Fig. 48 Programable port schematic
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34 A9 $737] ¢AABE ZUEHTY B

34.1 NMEA 2000 PGN

NMEA 2000 PGN< & 67H¢] ZE7F AREETh GPSol4 Altitude Delta, High
Precision Rapid UpdateE 13+ PGN = 1290282} GNSS Position Datag ¢+ PGN
129029(Fig. 49) 12|31 GNSS Sats in ViewE YERE= PGN 1295400]th 183 2%,
F5, t7Ike #AEAQl 245 JehlE PGN 1303113 =EAl Set Pressures
UERE PGN 130315, 12]3 Ao] & Direction Data® FA|3H= PGN 130577, Vessel
HeadingS YERE PGN 1272500 AR&-EITH

\ NMEA 2000 ®
4| STANDARD FOR SERIAL-DATA NETWORKING OF MARINE
ELECTRONIC DEVICES
129029 GNSS Position Data
This parameter group conveys a comprehensive set of Global Navigation Salellite System (GNSS) parameters, including position
information.
Field # Field Description
1 SiD
2 Position date
3 Position time
4 Latitude
5 Longitude
6 Altitude
T Type of System
8 Method, GNSS
g Integrity
10 Reserved Bits
11 Number of SVs
12 HDOP
13 PDOP
14 Geoidal Separation
15 Number of Reference Stations
16 Reference Station Type"1"
17 Reference Station 1D"1"
18 Age of DGNSS Correclions 1"
19 Reference Station Type "n"
20 Reference Station ID "n"
21 Age of DGNSS Reference Station "n”

Fig. 49 PGN of GNSS
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342 FUHHE HolH

Table 10& & =&olX AHRE = 53 Al thdk NMEA ZHo]™, Message
IDE NMEA 01839 Z2EZ Holg THE HHOZ 3dlo] EA Aze ¢=2
AlFEton <CR><LF>Z v 827 oste] A2 FAEAAE 718 #H3H<
Tt en ELE Lift Systeme= UERE Talk IDo|M PRX+ ZHAAE Yehe
Sentence ID°|th. 71 & U9 Lifts 72 4 A= Lift IDF SHAA7E 5243
AlZFe YERE UTC Times ZEAISHY AZHA o429 Mol &=o]7F 15mmE
7102 dto] 15mm odd Af-olE 09 HolEE FEAISHIL 15mm oY A5l
19] dlolHE FAIR F dlolHe AFgAHE st XORE checksume F7}shed]
HolHERS SAsIHTE B ZHe 7|Ed ZHAA ] gt xdlo] HojH FHo

gonz B Aol AP skl Holswk

Ot

Table 10 NMEA format definition - Proximity sensor

NAME Example Units Description
EL : Lift System
Message 1D $ELPRX
PRX : Proximity Sensor
Lift unique ID,
Lift ID 0000001
7 characters
UTC Time 064951.000 hhmmss.sss

2723} FhAtol 27pe} 7he] ko] Aol

0 0: 15mm ©J]’¢ =}o]
o) zto]
1: 15mm °JJ
Checksum *6F XOR checksum
<CR><LF> End of message termination
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of»
I

Table 11> & =FoX 4719 W 4 A% = IMU(Inertial Measurement
Unit)ol] ™igk NMEA =wo]H, Message D& 7]&° 559 HolE ZRZEFO]
glomz okas AEA AHosth. NMEA 01838 Z2EF HolE ¥ FTHo=Z
I Ao AFE $2 AFEROH <CR><LF>E Zus 824 ©lse] AR

AR s 712 #34E 4390 ELLS lift Systeme= YERE Talk IDO|H
SPAE IMU AIXE YEME Sentence IDO|t. 1 A+ b9 liftE 78 4 U=
Lift ID$} IMU AlA7F 238 AZs Yt UTC Times AL -90% oA
WN=7HA ] 7tESd td BAHS Jehe PITCH HolHE #A8H, -90=+HH
WEZHA Yeille AZ2Fd ok 2Ae& Uelli= ROLL HolHE FASHH,
ARt ®  -180004 180=7HA] FAFC tidt BAS UEhe YAW TlojEE

la dolge] AFAHe $ste] XORE:  checksume F718le]  HoJE X
FA et

2
Pl

ol

r_{

[l

(o

Al
3

rkfz t:u
Oll

Table 11 NMEA format definition - IMU

NAME Example Units Description
EL : Lift System
Message 1D $ELSPA
SPA : Sparton IMU
Lift unique ID,
Lift ID 0000001
7 characters
UTC Time 064951.000 hhmmss.sss
PITCH Pitch
Pitch
55 ’ Pitch value(-90.0 ~ +90.0)
ROLL Roll
Roll
24 ’ Roll value(-90.0 ~ +90.0)
YAW Yaw
YAW
5.9 ’ Yaw value(-180.0 ~ +180.0)
Checksum *3C XOR checksum
<CR><LF> End of message termination
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Table 12 NMEA format definition - Load cell

NAME Example Units Description
Message 1D $ELLDC EL - Lift System
LDC : Load cell
Lift 1D 0000001 it unique 1D,
7 characters
UTC Time 064951.000 hhmmss.sss
Load cell c1 Load cell #1
501 kg Load cell value
Load cell 2 Load cell #2
490 kg Load cell value
Load cell C3 Load cell #3
495 kg Load cell value
Load cell 4 Load cell #4
502 kg Load cell value
Checksum *60 XOR checksum
<CR><LF> End of message termination
~ 64 —
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Table 12 £ AFolA AHE-E& Load Cello]l tigk NMEA X9o]™, Message ID=
71& S5 HlolE ZEEFo| glonw ¢S MEA Btk NMEA 01839
ZREZ tolE XIS FROF dtof B4 AL $E AFEA o <CR><LP>E

= 827 o]gte] AR FAEAAE V& 7AS F59 T ELS Lift System=
UERY= Talk IDO]M LDCE Load CellAlAE YEME Sentence IDO|Th 1 H+&
O LiftE FEE 4 e Lift IDY Load Cell AX7F 2% AZbS el =
UTC Times EAISFAL 4719] Load Cell AlX7} A& 3k &AH o2 e, 7
Aol ghe] TR 77 & AMEste] FESINTE HlolH] EEe flste X
checksum< F7}5} H]O]Ei,ﬁﬂﬁg st

r°l‘

Table 132 & ATolA AHEHE 25, F5, ti7IHlA el thdk NMEA ZHolm,
Message IDE 7]&°] 555 “XDR"EZH S A TH NMEA 01839 ZE2EF T o]H
IS FROR 3t £ AR $= A A8 01 <CR><LF>E Eih= 824 o] 319
TAZ FAEAE 718 #2S FTsth “EL"2 Lift System= ‘/]’EMHZ— Talk
IDojH “XDR"& &%, &5, 7] ¢AlA]
Lifts 72 + J& “Lift D¢ AA7E S48 ARke YEtels “UTC Time”&
FAE 2EAA EBFS YEE B4 C’E Y3l 2E4S UEE A
FANHIL, &5 9% Degrees CelsiusE HEH= “C'ES 83 & 2= AA 9 D
“TEMP'E FAIZE olojx FEAAE UYehlle 4 “H'E S99t 5@
Uelgs =27 3453, $5 39 PercentE YEHE “P'E 2HS & &
AlA ] ID]! “HUMI'E AR 182 ti7|AlM & Yeldl= 24 “P7E S938ta
B e vYelle Ay #AH 3, di7lIe ©@9I] Pascale YERAE P
g3 & VI A4 9] IDQ! “BARO’E FEAIZTE 7t AlAe] ghe] FEL )
g5t FESHATE HolE AFEAE fste] XORE checksums  F7}ate]

O

—"—'“ i

p

_65_

Collection @ kmou



Table 13 NMEA format definition - Temperature Humidity Atmospheric pressure

sensor
NAME Example Units Description
EL : Lift System
Message ID $ELXDR XDR : Transducer
Measurements
Lift ID 0000001 Lift unique ID, 7 characters
UTC Time 064951.000 hhmmss.sss
Transducer Type C Trmiiii;eZZtiiel;ield
Measurement data -10.5 e Temperature value(-40 ~ 60C)
Unit of Measure C C = degrees Celsius
Transducer 1D TEMP Temperature
Transducer Type H Transducer Type Field(Humidity)
Measurement data 50.3 % Humidity value(0 ~ 100%)
Unit of Measure I P=Percent
Transducer ID HUMI Humidity
Transducer Type I Transducer Type Field(Pressure)
Measurement data 1000.5 hPa Pressure value(800 ~ 1100hPa)
Unit of Measure I P=Pascal
Transducer ID BARO Barometer
Checksum *41 XOR checksum
<CR><LF> End of message termination
- 66 -
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Table 14= & AT7olA] Akﬁ-ﬂt—
3tR o™, Message ID= 7|&0 &
Aol3199Th. NMEA 01839 Z2EZ H|o|g
ANASH oW <CR><LF>2 Eu=
TTotdth EL2  Lift System<=

el

HHA27}

tlolH Xi-g et

Sentence IDo|t}. 1 H+=
A7 7} M7 B2 AFS YER = UTC Times

A717 2~ AlA o] tisk NMEA ¥9-&
=3

824} olste] AR FAHAAAE 7|E
Ueh= Talk IDo|W SPDE
o] LiftE: 7R

T ol

A

ATt dlolee] AEAde #8ke] XORE  checksume

Table 14 NMEA format definition - Smoke gas sensor

NAME Example Unit Description
EL : Lift Syst
Message 1D $ELSFD T oyskem
SFD : Smoke Fire Detector
_ Lift unique ID
Lift ID 0000001
7 characters
UTC Time 064951.000 hhmmss.sss
ALY e 24
Status 0 0 : A YAsHA e+
1: 3k A
Checksum *64 XOR checksum
<CR><LF> End of message termination
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Table 15 GPS NMEA output format

NAME Example Units Description
Message 1D $GPRMC RMC protocol header
UTC Time 64951 hhmmss.sss

A=data valid or

Status A i

V=data not valid
Latitude 2307.1256 ddmm.mmmm
N/S Indicator N N=north or S=south
Longitude 12016.4438 dddmm.mmmm
E/W Indicator E E=east or W=west
Speed over Ground 0.03 knots
Course over
165.48 degrees TRUE
Ground
Date 260406 ddmmyy
E=east or W=west
Magnetic Variation degrees (Need Ascenkorea
Customization Service)
A= Autonomous mode
Mode A B=Differentialmode
E=Estimatedmode
Checksum *65
End of message
<CR><LF>
termination
— 68 —

Collection @ kmou




Table 15+

doly U<

ATl A AMEEl= GPSel tidk NMEA ZHlS 7202 3§ on,
Message IDE 7]1& GPS 54 Ulo|E Z2EZS ARSIt NMEA 0183%] Z2EZF
FEOZ st T AZRS $= AAE o <CR><LF>Z Su+= 824
olgte] EAE FAHAE 7B HE FFth GP2 GPSE UEhHE Talk
IDo]™ RMCE Recommended minimum specific GNSS dataE YERJ= Sentence
Doltt. 71 HAe A% AE &5 28a Al tig AE7E FAET. ol 9

A4S 95k XORE checksumS 5715k tlo]E|2Ho] A= o] xt)

Table 16 NMEA format definition - Operation

Collection @ kmou

NAME Example Units Description
M D ELOPR EL : Lift System
essage SELO OPR : %77] &3 AR
Lift uni 1D,
Lift 1D 0000001 TS
7 characters
UTC Time 064951.000 hhmmss.sss
MODE 73719 &3 RE
Mode 0 : Auto
0 1 :Manual
2 :Emergency(F A|017] 1XIH
DR 747 & ZdH
Door
0: 23
0
1: 49
Floor FLR 7471 A A F
3 =~ 64 F
STA 73719 52 ZJH
Status 0 : STOP
0 1:UP
2 : DOWN
Checksum *6C XOR checksum
<CR><LF> End of message termination
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Table 16°1ME 574719 +FF Rl tidh ZYEPS 98 NMEA dlo|g] Zwioltt.
B XA A= Message IDE 71&00 555 HlolE] ZEEFO] glonE ¢S AFA
g3ttt ELS Lift Systems YERf+ Talk IDoJ™ OPRE +PAHRE e+
Sentence IDo|th. 1 & te] $A7IE FEE F e $47] DS LB HFEIt
A AZHS YERlE UTC Times #A8HY, $747]9) dRE9t $747]9 £9
A, aEla $4719 SAEVE FAET dolHe AlEde 9fske] XORE

checksum= F7}ste] Hlo|HEZAE A3t

Table 17 NMEA format definition - Emergency

NAME Example Units Description
EL : Lift System
Message ID $ELEMC
EMC : Emergency
Lift uni ID,
Lift ID 0000001 N
7 characters
UTC Time 064951.000 hhmmss.sss
Emergency &/
0: 8%
1:7]&717F 105 o)/ 2
2: B2 T 23
Emergency 0 3.: FA A9A
TH 4. A7AA A LA
5 HAHEFIA B
6: gelojzx Z9 A4 g
7 573783 AL
9: AT
Emergency 0. 4y
“6"71‘0]] o gt 0 1. ura
A e
Checksum *6E XOR checksum
<CR><LF> End of message termination
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Table 17914= 57719 115 %o did RUEHS 913 NMEA Hlo|E| Zuio|t.
B ZH A= Message ID= 71E0] 559 HolH ZaEZC] glonz S AlFA
A3t EL Lift Systems UERN &= Talk IDO]H EMCE H 48s YehE
Sentence IDo|t). 11 H& U9 $4VIE FRE T v 547 D9 PRI}
WG A7 YERE UTC Times #4811, 15 48] F77F A€ vlolg 9
AF AL 93t XORE checksume F7}ake] dlo|E]2H-S A3

343 Autg 5737 AAHE Yo)HE BE

Fig. 50 Ship’s lift safety management agent module

Fig. 50004 HoF= Aukg $77]) kd#e] oo|dE REe AdS FFstAY
NMEA 2000 A4EE <

FaE ol Wop BEo| guwh
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m_strMainTitle = _T("DELCO21 Monitoring System");

Yo

m_strCopyRight = _T("CopyRight(c) 2015 delco lift.");
m_strSensorTitle = _T("AlA7dH");
m_strOperateTitle = _T("&3/¢HAAR");
m_stSensor[eELRMC].strSensorTitle = _T(" GPS");
m_stSensor[eELXDR].strSensorTitle = _T(" &%/F5/H714";
m_stSensor[eELSPA].strSensorTitle = _T(" IMU");
m_stSensor[eELLDC].strSensorTitle = _T(" 2=A"),
m_stSensor[eELSFD].strSensorTitle = _T(" aA714A4");
m_stSensor[eELPRX].strSensorTitle = _T(" ZHAA";
m_stSensor[eELOPR].strSensorTitle = _T(" 341",
m_stSensor[eELEMC].strSensorTitle = _T(" kdA4gR");
[

Kl
T &x/ A”Y;

m_stSensor[eELSPD].strSensorTitle

m_stSensor[eELRMC].strSensorSubltem[eLATI] = _T("$I%");
m_stSensor[eELRMC].strSensorSubltem[eLONG] = _T("HX");
m_stSensor[eELRMC].strSensorSubltem[eDATE] = _T("&#");
m_stSensor[eELRMC].strSensorSubltem[e TIME] = = _T("A]7}");

m_stSensor[eELXDR].strSensorSubltem[e TEMP]
m_stSensor[eELXDR].strSensorSubltem [e HUMI|
eELXDR].strSensorSubltem [eBARQ]

_TC==[T]";
_T("FE[%]");
_TC"th7] & [hPal");

m_stSensor

[
[
[
[
[
[

m_stSensor[eELSPA].strSensorSubltem[ePITH] = _T("PITCH");
m_stSensor[eELSPA].strSensorSubltem[eROLL] = _T("ROLL");
m_stSensor[eELSPA].strSensorSubltem [eTILT] = _T("TILT");
m_stSensor[eELLDC].strSensorSubltem[eL.CO1] = _T("Z=4 1[Kg]");
m_stSensor[eELLDC].strSensorSubltem[e.CO2] = _T("Z=4 2[Kg]");
m_stSensor[eELLDC].strSensorSubltem[eLC03] = _T("Z2=4 3[Kg]");
= _T("2=4 4[Kgl");

m_stSensor[eELLDC].strSensorSubltem[eAVLC] _T("Z5%[Kgl");
m_stSensor[eELSFD].strSensorSubltem[eSFDS] = _T("&}A1'Z- 4 3] ");
m_stSensor[eELPRX].strSensorSubltem[ePRXS] =_T

("S771ek 7t ol A"
m_stSensor[eELOPR].strSensorSubltem[eMODE] _T(&YPr);
m_stSensor [eELOPR].strSensorSubltem[eDOOR] = _T("&77] A"
m_stSensor[eELOPR].strSensorSubltem[eFLOR] = _T("&@A3");
m_stSensor[eELOPR].strSensorSubltem [eRUNS] _T("&33E");
m_stSensor[eELEMC].strSensorSubltem[eEMTP] _T("Emergency &%");
m_stSensor[eELEMC].strSensorSubltem[eEMST] _T("Emergency JH");
m_stSensor[eELSPD].strSensorSubltem[eSPD] = _T("ols &&");
m_stSensor [eELSPD].strSensorSubltem[eDST] _TF4 A=";

[

[

[
m_stSensor[eELLDC].strSensorSubltem[eL.C04 ]

[

[

[

[
[
[
[

Fig. 51 Program code section (operating section)
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if (m_stDelco21DataSet[m_nMachineNumber].stELEMC.strEmergencyType !=
_T)
{
if

(m_stDelco21DataSet[m_nMachineNumber ].stELEMC.strEmergencyType ==
_T(0") { m_stSensor[eELEMC ].strSensorSubltemValue [eEMTP]
= _T("H4"; )

else if
(m_stDelco21DataSet[m_nMachineNumber ].stELEMC.strEmergencyType ==
_T(1") { m_stSensor[eELEMC ].strSensorSubltemValue [eEMTP]
= _TC"71&71"); }

else if
(m_stDelco21DataSet[m_nMachineNumber | .stELEMC.strEmergencyType ==
_T("2") { m_stSensor[eELEMC ].strSensorSubltemValue [eEMTP]
= _T("'=2=d TFx94");}

else if
(m_stDelco21DataSet[m_nMachineNumber |.stELEMC.strEmergencyType ==
_T("3") { m_stSensor[eELEMC ].strSensorSubltemValue [eEMTP]
= _T("shApEAn); }

else if
(m_stDelco21DataSet[m_nMachineNumber |.stELEMC.strEmergencyType ==
_T("4")) { m_stSensor [eELEMC ].strSensorSubltemValue [eEMTP]
= _T("H]HE"); ¥

else if
(m_stDelco21DataSet[m_nMachineNumber ].stELEMC.strEmergencyType ==
_T("5") { m_stSensor[eELEMC ].strSensorSubltemValue [eEMTP]
= _T("=ZFHAZAtE"); }

else if
(m_stDelco21DataSet[m_nMachineNumber ].stELEMC.strEmergencyType ==
_T("6") { m_stSensor[eELEMC ].strSensorSubltemValue [eEMTP]

= _T(e5EHATAHGA"); ¥

QS 686

Fig. 52 Program code section (emergency control section)
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Safety Management Agent for Marine Elevator

TEMP/ HUMI /

ELEVATOR : 0001 e S i g
Operation Information
e A 55 ) {55 ) -{ 55

Current Floor

Deor State of A

" - . w - .
TEMPERATURE HUMIDITY BAROMETRIC PRESS
Safety Information MU
Emergency State

Emergency Type

GPS
Latitude
Longitude
Date
Time

Sensor Information
Fires State

Distance of EL and Car

LoadCell 02 LoadCell 03 LoadCell 04 AVG LoadCell

ELEVATOR :

-« -28.0

|T7I2t 7t #wo| X

(b) Korean version

Fig. 53 Lift safety management agent module S/W operation screen

Auke 2=717] AP E] oo]HE BEL Visual Studio 2008 MFC AZEY 0|2
M= oH, 715 Listen FEjoA XA IP, PortZ F4lE= dlolH 4315t A]
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NMEA 2000 EHIA obdAE E1g &, A2 wAAed 4¢ vlolH HRAE
dlo] A" FzA] Hole AT EF wolErt $412 w vtk ELEMCY] 213
< WA, 2 FE A

??]__
3% dol8E DB AR=E

g

Fig. 513} Fig. 52& S2H-e} 11952 Al oigh 223988 243 Fito|tt ol
o] 2 AAMES @3t A ARl el tid WEe A Hobd BAD
A=E st Fig. 532 HFA Y £ZE 0] 75 AHoRA 9

27 = A8l
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A4 A9E 37 dAH A" 43 = Holg AF

41 AN 2" dF

] MHANZEL <47] co|HE dxdy AzHEA B2 HolHE 3,
A%, £43d, ZUEEPs] A Alz"lelth 5471 k] clo]dE= NMEA
2000 YEHZZC e F Alo17], 7F Ao7], S Aof71=zFH s3d HolHE F
AoZ1E Tl olpulew HFstn, Ame] UEQZ AZol A e A
27 HEYZE d2HY T TFegA AFFoE=A A7l 3
HolBE fFdskA &1 MME HUlFs qgs It $77] ddd dojdE
Ao7|2HE Ald dolEE AHE FAlStA,  AHd FAlo] EVbs & A,

tolHE 24t FAilo] 7hest SAlstA "ot

SA7100M AR & AR, A HolE AR IEFH o] 7S AlFste]ok 311,
S74719 3 dH 2 A FE A ARE AR F e Tlsol TSt
74719 &3 FHE RUE st ARl AR A Al 2 o] sl 7ol 3loH,
747 S BEF AEHE EUEEst AH2 ARSAA daZd o] e Ve e
717 7HA AL ok RE kA

L glon, =9 b HE AH ARE Y% VS
A

AEANA AT )5S AT

Fig. 51 $77] 9@ ooldE Axse] TAwsl o nEog Ax BiE
MES TEF ARlolth ol& Balel $747] rdmEl ololdE AxHe S
577100 B2E NS RE $747] Aoty oyl E: AAEAL E

AojHME  Alzdl U] dojEHo]zel] HRE
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FHEISH SX| M4
27| HEEL Fxl 24 oojHE .
B 7hA

PC

e
Su sy
e

BHS
27| =%
. o HMEE L —l (5T7 @
Alg|E HE 2E F HEG S
e N
H)

Hoj
it ‘ A

EHE

of 2R

LTE

Wi-Fi

(a) Lift safety management agent system configuration diagram

SAM
IP: 192, 168, 173.52

Spconday i |

GW: 192, 168, 123,254 ' F'OE
}

214154162

UEAY

- (QOJHE eth0?) ZH0|7| athd 1
- ({OJHE oth 2 (OJHE P1 921
; " o NMS M| E = 0 20 M
- GJOJME PT2 LAM Main
1oRE an 33 129,254 94,164

(b) Implement lift safety management agent system

Fig. 54 Diagram of monitoring system of lift fault diagnosis
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42 dolg AZF

421 NMFA 2000 9% N ¥

NMEA 2000 A=AFH 7P /gt X171 NMEA 2000 WES] T AA=EA
stedoje} AXESOIE F4E NMEA AlFS ANE B3l Aldsta Zh 359
PASS/FAILZ #7}stt). o]& 98]l Table 189 NMEA 2000 Class 1, Level A¢]
875E 45 78 POGN W59 NS FHsteAE Brisith =3 Jds Ax)7}
NMEA 2000 UESLIZAA 750l o3 F714 PGNe THsk=AE Aty ¢4
PGN W& 127250, 126992, 126998 Al@stal 7+ 352] PASS/FAILE H7}stTh.

Table 18 Requested protocol PGN according to device level

PGN & PGN 4™ g4 A g2 B
59392 ISO. Acknowledgement O O
59904 ISO Request O O
60160 ISO Transport Protocol, o

Data Transfer

ISO Transport Protocol,
60416 _ O
Connection Management

60928 ISO Information @) @)
126996 Product Information O O
Command /R t
126208 ommand/Request/ - 0
Acknowledge Group Function
126464 Transmit/Receive PGN List @)
N/A Fast Packet Protocol @) @)
— 78 —
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Network NMEA 2000 NMEA 2000
Power puT Test H/W

NMEA 2000
Test S/W

N

Fig. 55 NMEA 2000 certification test system configuration diagram

Fig. 5594 NMEA 2000 IS4 ES fel HEHZ 39 DCUVE 7fste] BE
Aulo]l AYE FFIL, NMEA 2000 DUT HEo| 7% AnE AXgc Tglx
Ao 2 APAAE leke PCot dA"E AsE FAEE JERATL Fig
56914 NMEA 2000 $1A@S Hlste] 7dd AF NMEA Drop #AlolE3}
Backbone A°o]& 1]al Power AlolES AZst mA|Ho g AT EJOE Fald
SRS S POZMA] AAT AAl AE EFS BoJFH Fig. 522 NMEA 2000
QIZ Ao Al Table 189 3EA]E NMEA Class 1 Level A9 275+ PGN ¥H3& 7]&
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¥ Test Status - |OX

.3 10,6 Expanded Acknowledament Group Function Command Response - Global Command To Unknown A
C.3.11,1 Expanded Acknawledgment Group Function
C.312 1 Global Use Of Expanded Acknowledgment Message - Mandatory PGN With Invalid Field Request
C,3.12.2 Global Use Of Expanded Acknowledgment Message - Non-mandatory PGN With Invalid Transmiss
C.3.12 3 Global Use Of Expanded Acknowledgment Message = Non-supported PGN
.3.13.1 Expanded Acknowledgmen! Message Timing - Mandatary PGN With Invalid Field Request
.3.13.2 Expanded Acknowledgment Message Timing - Non-mandatory PGN With Invalid Transmisslon Ink
C.3.13 3 Expanded Acknowladgment Message Timing = Non-supported PGN
C.3.13.4 Expanded Acknowledament Message Timing - Command Mandatory PGN With Out Of Range Para
C.3.14,1180 11783-3 322 - Reserved Bit In Transmitted List PGN
C.3.14.2 150 1783-3 3.2.2 - Reserved Bit In Non-mandatory PGH
C.3.1511S0 11783-3 Data Field Reserved Bylag
C. 3161 150 11783-3 Annex C NACK
C.3.17.1 Name Support
C.3.18.1 Product Information - Viersion Field Request Parameler
C,3.18.1 Transmitted PGN List
C.3.20.1 Received PGN List
C.3.21.1 Address Claim - Transmit Address Claim on Stanup
(.3.21.2 Address Claim - Respanse To Lower Priarity Address Contention
C.3.21,3 Address Claim - Responge To Higher Priority Address Contention
C.3.21.4 Address Claim - Response To Nb Addresses Available
C.3.21.5 Address Claim - Address Claim Timeout
.3.22.1 Minimum Message Implementation= PGN 126208
.3.22 2 Minimum Message Implementation - PGN 059352
.3.22.3 Migimum Message Implemeniation - PGN (59304
C.3.22 4 Mitlimum Message Implementation = BAM - PGNs 060416 and (50160
& C.3.22.5 Minimum Message Implementation - RTS/CTS - PGNs 060416 and 080160
C.3.22.6 Minimum Message Implementation - PGN 060324
C,3.22 7 Minimum Message Implementation - PGN 126996
C.3.22.8 Minimum Message Implementation - PGN 126464
¥ C.3.23.1 Address Bumping - Response To Lower Priority Address Contention
k C.3.23.2 Address Bumping - Response To Higher Priority Address Contention
(C.3.23.3 Address Bumping - Response To No Addresses Avallable
8¢ C.3.23.4 Address Bumping - Reduced Communication During Address Bumping
C.3.24 1 Defaull Reporting Intervals
C.3.25,1 Default Priority

Fig. 57 NMEA 2000 certification test pass screen
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422 3A AA & e e HelE AF

XA dHolH ASe #ste] AuolA Eele] ojEguz e =
A71M EEHA7IE Fig 583 o] HAste] HAFe APt AT HH2
e PN F A AAMA dAE AEE 7t

o]HE <QHdTE] Alz®le] YHEE NMEA 2000 HolEe} $77] dlo|HdE
Y] AzEe] RUHY FHol EHHE AEE Hlaste] HAFEH.

(b) Enlarge the "A"

Fig. 58 Installing the flame detector
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File TTV Traraer  Hield

Pott Boud Party DanBts  StpBtn  Uswidh T
Coms =] j25000 =] ?”':‘"E _'_J C | |lI _‘J |'-"5 f =} b DuplyEncs [
F A= ORAF [

ot | CommEverts. | Powloomol | Twous | I Showhex P I

LSFD, 0000001, 145725.008 0+8B] (3)
; , 00T 77.C.TEMP H. 75.P HUMILP, 101.9.P_BARD+5C
$ELSPA DO000O1, 145725.000,BITCH,0,ROLL,D, YAW, (+40
$ELLDC,0000001,145725.000.01,0,02.0,C3,0,C4,0+69
$ELPRY 0000001, 145725.000,0+60
$ELRMC, 0000001, 145725.000,55.422.F. 129.3347 N.0,0, 150617 As3F
$ELOPR. 0000001, 145725.000,0,0, 1,0+6A

M | 1457

L SFD,0000001, 150555.00 1§8] . (b)

: : 000,77, TEMP H . 75.P HUMILP, 101.9.P_BARD+5D
$ELSPA, 0000001, 150555.000,PITCH,0,ROLL, 0, YAW, 41
$ELLDC,0000001,150555.000,C1,0,62.0,C3.0,C4,0468
$ELPRY, 0000001, 150555.000,0+61
$ELRMC, 0000001, 150555.000,35.422 £, 129. 3347 N,0,0,1506 17 A« 3
$ELOPR, 0000001, 150555.000,0,0.1,0+68
$ELENC, 0000001, 1505550004, 1469

Fig. 59 Flame detector test input signal NMEA 2000

Fig. 590llA At o=z AE FE xE8o] SX7A7]0] tiek diolE aEHe]H, o
T At Qe dolElZE BE A tig HolEoltt (@EHAA (b)E A

0014 12 WAHo R Uste] A LA-S IAgH Fig. 60 (a)3FH-2 44
= FHoR F 002 AYEJS W sHelA, A Yo <l 1=
o] AR Q1% WIS wo] sH oz HAHIS W] 3HE HojFEr oluf
AR = g FFoE WAEM s B olge IEFFE FARIE
2 A ARNA “sA B CE FAEH, Fg 60 (b)9 e AR
WAYA T, A7 DA 574719] IDF 15 48 W& el o A ARe] Fig. 599041

A E Azt A dAFe AU

off Jr W
SR

> 1N
o}
o

o]

]

(1o

i

Yo
o
lo

rir

.
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ELEVATOR : 0001 ELEVATOR : 0001

g AE
x| 21 %%
1 |

24 of & =y

Uaue
s

35422 35.422
129.3347 129.3347

2017 / 06 / 15(THU) 2017 / 06 / 15(THU)
14:57:25 t”!‘l" 15:05: 55

MR g

maws va CET TR LT

(a) Screen change in case of fire

ELEVATOR ID WARNING MESSAGE DATE

0001 S} kA 2017 / 06 / 15(THU) 15 : 05 : 55

(b) Alarm screen in case of fire

Fig. 60 Output screen according to fire occurrence

423 €33 YA &3 defl B dHoly AF

B A AA o dHolH ASe fste] AAl $A71A Aol ofEer=
B OIHE ARt HOlHE AT 6= AECIH Fig 613} 20
4

BHEH ANE BAse] AFS AYSGT AF AP ABUIEE Bl
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-10=014 102714 EJWEF JAWEFLR 65 AEHIHE SHMNAM <47
AqolHE kddAE] Az®Hle] d¥EE NMEA 2000 dHolEet 5747 oo]HE
=

HaB AlzEe] BUEY Hol FYHE 258 Hlsje] AZsA

(b) Enlarge the "A"

Fig. 61 Installing a IMU sensor
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R Faass roven)
Fie TTY Toewder Hedp
Port Bt Farty Dosta Bt Fhop Bis Lot weskhs

=7 ™ LecalEcha T
[oms =] [=som =] [Foe =] [® =l =] [Fa =] * DaplayEson
M cA=sCAAF [

Ford . | CommEwverts | FowCombsl | Teeous | 1 ShowHEX BT i dings -

$ELSFD, 0000001, 101355.000,0+68
LXDR, 0000001, 101355.000,C, 20 HF'HE#F"HUH# 101.7.P.BARD 53
E! (a)
OO !'! i Il' UG [}, ll.
$ELFRI 0000001, 1[:-1355 mnﬂcﬁa
$ELRMC, 0000001, 101355.000,35.424.E,129.334 7 N,0.0,1 7061 7 A« 3E
$E1L0PR, 0000001, 101 355.000,0,0, 1,069
46 LEMC 0000001, 101355.000,0,0+6F
4E1 SFD, 0000001, 101520.000,046C
L XDR QO00001 101 520, 000,C. 20 CEMP H, 65 P HUMLP 1017, P.BARO«56
iIBi (b)
3 uﬂu B[ ll"ll A, 0, 'i
i[le: 0000001, 101520.000,0¢67
$ELRMC,0000001,101520.000,35. 4246, 120354 TN.0.0,1 7061 7TA  +1A
$£1LOPR, 0000001, 101520.000,0,0,1,0+60
LELEMC, 0000001, 101520000, 1, 1+6A
tELSFDmﬂmm 101714.000.0+69
DR nun 101714.000,C 20 GTEMP H 65 P H hllFII 101.7,P BARO+53
JEI (€)
i uﬁn : ﬁ JOORE O G5 l :"
IEI_PRI 000000, mmu}mu-m
$ELRMC, 0000001, 101714000, 35 42A4F . 1203347 N,0,0,1 7061 7 A 3F
$ELOPR, 0000001, 101714.000,0,0,1. 0868
$ELEMC, 0000001, 101 714.000,0,0+6F
B LSED,DDOUGUT, TUTYSZ_ D00,0 iy
L XDR, 0000001, 101952.000,C, 20,6 WMP H.65.P HUMIP, 101.7 P BARD«5F
iI (d)
LI !'H'll RIHEE l'll- L 0, !;
ELPRK 0000001, 101952.000,046F
$E1LRMC, 0000001, 101952.000,35.422.0,129.3347.N,0.0, 17061 7.A+« 33
$£1L.0PR, 0000001, 101952.000,0,0, 1,044
$ELEMC, 0000001, 101952.000.1, 1463
$£1 SFD, 0000001, 102202 000,068
LXDR, 0000001, 102202.000.C.20.C WMP H. 65 P HUMLP, 101.7,P.BARD+52
BELSPA,0000001,102202.000,PITCH(-9 ROLL,0,YAW,0:6f  (e)
L LI I'l'ﬂ'l'l . 0 A I'I'i LG LS 0, L4 L il
$ELPRY 0000001, 102202.000,0+63
$ELRMC, 0000001, 102202.000,35.422.E,129.3347N,0,0,1 7061 7 A 3E
$£1LOPR, 0000001, 102202.000,0,0,1,0:69
$ELEMC, 0000001, 102202.000,0,046E

Fig. 62 Pitching test input signal NMEA 2000
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Fig. 6204 Aoz FAE F2 9] #4574 A tigk Holg EHioH,
Aol = ko] J Ao gt gholth. vA| kel WHatE 0% — 10% — 9= — -10% —
IEZ &Fo 7 FASINT dYslse 05 v A== dolHE Fig 62 (a)2t
2ol #Ql JhsstH ool =¥ 3We Fig 63
sfHo R Uehdth o|F 1058 Wsletd Y == vlolH«= Fg 62 (b)eh 2ol &<l
7Vsshy oluje] &85 SPHS Fig 63 (b)9F Zo] YElUY 7]EXQ0 10% o)de|uz
AR et “Ng38 02 WAE, 1159 F/E “PITCHINGO " 0.2
FAET FA Fig. 63 ()9t 22 Aais FAAFIH, “PITCHINGO] o]  #AYgh
7719 DS 15 4% JE 283 BAATR] Fig 62 (b)olA dEE Ase}
BEetA AT BHAEth A 922 W7 Al ¥ tlolE«= Fig 62 (o)< 2ol
1 7hsst olwje] FHEE sHE 7]FEXRI 105 R & Fig. 63 (o)< 2ol

a)Sh 2ol AL BT

4

—
—

—

=

ol

gl 1052 WA E we 4¥se HolE e Fg 62 (d)9F 2ol g1l 7Hs3t
ojlgf o] Z¥HE WL Fig 63 (A< 2ol YEUM 7IEX) 105 oldeln®
HAE D, 71Fe £7F+= “PITCHINGo| o2

A 50 Fig 63 (99 &S AAe AN, “PITCHINGS 0] 243
%7719 DS A7 A% 1§ el LAl Fig 62 (delM 4dE Aze}
Age) YARS RolzT, oA 9= WA A dHE HolEE Fig 62 ()9} 2]

el 7FsatH olme] EY¥EE S 7]EXQ 105 HRIO|EE Fig 63 ()9} 2°]
AR FAsE SfHOE YERdT.

s olg & F UeS EUHY /\li?ﬂ = FotdA HFol HAew oY e
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ELEVATOR : 0001

&

|

¥

15422
129.3347
FOAT § D6 S LTISAT)
Bi7g 4| T 10:13:55

MY
HAEE 49
ad i w0 &

(a) Value of pitch : 0°

ELEVATOR : 0001

nE

S 45 =

Mg 1
2H

Uaul
PITCHINGO] &

35422

EE9.3347

2017 F 06 £ 1T{SAT)
10 : 15 : 20

(b) Value of pitch : 10°
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ELEVATOR : 0001

iHE

o

sz 35.422

<1 129.3347

= w 2017 / 06 / 17(SAT)
T A ZH 10:17: 14

MM

SRS YE
22719t 7t %0l 1

iHE
b
1

2E

{ay%
PITCHINGO| 44

= 35.422

AE 129.3347

ow} 2017 / 06 / 17(SAT)
BT A|TE 10:19:52

SRE o
2719 7t w0| X

(d) Value of pitch : -10 °
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ELEVATOR : 0001

15
33|
1

2y

35.422
129.3347
L 2017 /06 / 17(5AT)
A 10:22:02

HAMER
g 4 4y
£7207|9 7t §0| & 15m0| &

T 8 3g)

WARNING MESSAGE DATE

PITCHINGO| &+ 2017 / 06 / 17(SAT) 10:15: 20

(f) Warning message in case of pitching

Fig. 63 Output screen according to pitch
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P pevea)

ST e bl
| ot B Pty Dostn it Saog Bits g it ™ Lo Echo
o =] o000 =1 [bene =] i =] =] <] ¥ nplay Emoms
| oot ijmEmﬂ | Flow Conived. L Toets | [ Shewe HEX . iy
$£1SFD,00000C1,102400.000,0+6C
$£1LXDR, 0000001, 102400.000,C,20,C, TEMP P HUMLP 1017 P BARO«S7
1024 W a

$£LLDC, 0000001, 102400.000,C1,0,C2,0,C3,TT4,0+6E (@)
$£1PRX, 0000001, 102400.000,0+67
$ELRMC, 0000001, 102400.000,35.422.E,129. 5347 N,0,0,1 70617 As 34
$£1LOPR, 0000001, 102400.000,0,0,1,0+60
$£1LEMC, 0000001, 102400.000,0,0+64
$£1.SFD, 0000001, 102559.000,0+61

LXDR, 0000001, 102559.000,C,21,C. TEMP P HUMI F,mi_?,P_EAmeE:B

11 1

$£1LDC, 0000001, 102559.000,C1,0,C2,0,C3,00C4, 063 ®)
$ELPRY, 0000001, 102559.000, 0+6A
$ELRMC, 0000001, 102559.000,35.422 F,129. 3347 N.0,0,1 70617 A 37
$£LOPR, 0000001, 102559.000,0,0,1,0+60
$ELEMC, 0000001, 102559.000,1, 1467
| $ELSFD,0000001, 102845.000,0+61
| $ELXDR, 0000001, 10284 21.C TENP P HUMLP, 101.7 P .BARO«58

[$ELLDC,0000001, 102845.000.C1,0,C2,0,C 304,063 (€)
| §£1PRX,0000001, 102845.000, 064
[$ELRMC.0000001, 102845.000,35.422 £, 129 §347.N,.0.0.1 70617.As 37
$ELOPR.0000001.102845.000,0,0,1.0+60
$ELENC.0000001, 102845.000,0,0+67
$£1.SFD.0000001, 103050.000,046C
LXDR 0000001 .103050.000,C,21,C,TEMP.H.88 P HUMLP_101.7.P BARO+56

m i b

$ELLDC, 0000001, 103050.000,C1,0,C2,0,C3,0.T8 . 0«6E (d)
$ELPRY, 0000001, 103050.000,0:67
$ELRMC, 0000001, 103050.000,35.422 F,129.3347 N,0,0, 170617 A« 34
$ELOPR, 0000001, 103050.000,0,0,1,0¢6D

LEMC, 0000001, 103050.000,1, 1+6A

LSFD,0000001, 1032 18.000,0+62
$£1 XDR 0000001, 103218.000,C,21,C. TEMP H %4 P HUMLP 1017, P.BARQ+58

] W
$£LLDC,0000001,103218.000,C1,0,C2,0,C3,00€4 0+60 (e)
$£1 PRY, 0000001, 1032 18.000,0+69
$£1LRMC, 0000001, 103218.000,35.422,E,129.3347 N,0,0,1 7061 7 A+ 34
$£1 OPR,0000001, 103218.000,0,0,1,0+63
$£1LEMC, 0000001, 103218.000,0,0+64

Fig. 64 Rolling test input signal NMEA 2000
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Fig. 64o14 AHA@ oz FAIE Fd Zho] S Aol thidt dHoly ZHolH,
Aol A= #hel Eoll it ghelth. 2/ @] W3E 0= — 10% — 9= — -10% —
952 Aoz FASIGL dENEE 05Y e 4¥EE volEE Fig 64 ()2t
o] ERl 7hssty oue] EH ] @<k o] A4A<l
stHo g Yehdth o]F 1022 tﬂ:@k‘s}‘ﬁ A== dolEE Fig 64 (b)9+ 2ol <l
7hssl oluel 9= WS Fig. 65 (b)<F 2] YeH 7]EX3 105 o)de|nz
PR F3E7E ”{FW%P o= WAHI, 159 FFE “ROLLINGO 0.2
FAET S Fig. 65 (e 22 Ads DAAI7|H, “ROLLINGO| o] &A%
7719 DS 15 4% U€ 283 BAATR] Fig 64 (b)ollA dEE Ase}
AEeA AT BHAEth A 922 W7 Al ¥ tlolE«= Fig 64 (o)< 2ol
2l 7bsske olmje] E¥EE e 7]1EXRl 105 HTo| =2 Fig, 65 (o)< 2ol

rlr
ot
g
rlo
s
aQ
N
a1

A5k

=

ol

HiEkel 1052 W42 g 4EEE HolEE Fig 64 (d)9F 2ol < 7Hssiy
ojuje] ZFH¥sE WS Fg 65 ()<} ol Yelym 7|EX 10= o)do|nz
= WA, 2179 TFE “ROLLINGO| Y o2
ZAEH SAlo Fig. 65 (o 22> AuAds TAA7|H, “ROLLINGe| o]  TAYg
Y7191 D&} U 4% W& 2gal HAAREe] Fig. 64 (d)ollA dE€d Ase)
Al AT HojFErh oA 92 WA Al === HlolH = Fig 64 (e)9F 2ol
IR Jhsat olmje) E¥EE SPH 7Rl 105 vl & Fig 65 (e)9F #©]
AR SAete stHo R Uehdth

of
0\1

o
gt

s olg & F UeS EUHY /\li?ﬂ = FotdA HFol HAew oY e

_91_

Collection @ kmou



ELEVATOR : 0001

inE
x
1

ey

Op %4 7 &
tUaye Yy
a8k B

GPS
fis 35.422
A 129.3347
i 2017 /06 / 17(SAT)
A7 10:13:55

HMER
SN e By
$271st 7t 80| 1 15m0| 3

ELEVATOR : 0001

o

guec 8
FauUg Hx
b b= 1
SO0 74

X4 ™
USHE U24e
28R ROLLINGO] 4

GPS
= 35422
HE 129.3347
L 2017 / 06 / 17(5AT)
AT 10: 25: 59

HNHe

S A HY
2719 7t %0 & 15moj &}

S 81l 2 @2l

(b) Value of roll : 10 °
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ELEVATOR : 0001

E
=
1

g

1 35.422

Az 129.3347

e 2017 / 06 / 17{SAT)
S Al 7H 10:28: 45

i fa 2 1
TS JE oy
S22\ 7t %0 1 15mo]

5 3@ kg]

(c) Value of roll : 9°

ELEVATOR : 0001

IE
x5
1
g
G5

Ugye
ROLLINGO| 4

35422

129.334

2007 / 06 / 17(SAT)
10:30:50

8712 7t %0 &

(d) Value of roll : -10°
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ELEVATOR : 0001

AE
=
1

gt

35,422
A 129.3347

FL 2017 / 06 / 17(SAT)
BT AT 10:32:18

i L

HAws 4 Epal
7%t 7t w0l & 15mio| &}

ELEVATOR ID WARNING MESSAGE DATE

0001 ROLLINGO]| & 2017 / 06 / 17(SAT) 10 : 25 : 59

(f) Warning message in case of rolling

Fig. 65 Output screen according to Roll
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424 2%, §5, 71 52 Ao wE dolg A%
5}

71l ok dlolel HES 918kl AAl $471A Algo] o eEE
Aot 719 AWM E ARt vlolElE AFstth ti71Y Al Fig. 6634
ol AP 2%, F% WY AMAE HAste HAFES APt A5 dVI
Aol 800hPa, 1000hPa 2] 1200hPazZ Z&Y3ATh Al AHE 7|Foz2 &
800hPa®l3tY  7Z$olls AHYSZ 1200hPacldd 7A¢ IPoz dF =R

ARsATE. 59 FEE Fig 678 o] /A

M o

s
i d e

fe=]

AA

At HT A5 AT ¥ EIIEY o fiste FFA F 7
E QH#e] Al2Hl9] 185 = NMEA 2000 HlolEl$t 57437] o] E b de]
g Hol 2¥HE ASE #1l sto] HFsinh

C e
L 7| 2F Al

Fig. 66 Atmospheric pressure chamber sensor installation
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=gk

CHZ1 2 Al

(b) Enlarge the "A"

Fig. 67 Constant temperature and humidity chamber sensor installation
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| PAZ38 (NMEA)

File TTY Transfer Help
Fort Baud Prarity Data Bits Stop Bitz Use with ™ Local Echo
[coms -] |eseo00 w| [Mone  ~| |s ~| x| [umEs |  DisplayEnors

-
-
- [T CR=:CRAF [
Fort... | Cormm Events... | Flows Contral... | Timeouts... | ™ Show HEX W Autowrap m

ELSFD,0000001,113706.000,0+69

[FLXDR 0000001 113706.000.CL0IC TENP.H 67 (a)
§ELSPA, 0000001, 113706.000,PITCH,0,ROLL, 0, YAW, D+42
§ELLDC,0000001,113706.000,C1,0,C2,0,C3,0,C4,0+6B
|$ELPRX,0000001 ,113706.000,0+62
§ELRMC,0000001,113706.000,35]0911,E,128.8521.N,0,0, 160617, A+0F

$ELOPR, 0000001, 113706.000,0,0,1,0+68

§ELEMC,0000001,113706.000,8, 11466

§EL.SFD,0000001,003914.000, 0+64

FTXDR.0000001.003014.000.CQ9)C JEMP.H 50.P.HUMLP. 107.P .BAR(+4B (b)

£ SPA,0000001,003914.000,PITCH,0,ROLL, 0, YAW, 0x4F
§ELLDC,0000001,003914.000,C1,0,C2,0,C3,0,C4,0+66
§ELPRX,0000001,003914.000,0+6F
§ELRMC,0000001,003914.000,35.0911,E,128.8521,N,0,0,160617 A+02
|$ELOPR,[}[}[}[}[}[}1 ,003914.000,0,0,1,0+65

iELEMC 0000001,003914.000,0,0+62

Start Routine | 142 cnd |—U to |—U 4| 1000 mSec |rMDé|TerSn ?iattéssﬁ F—HING 1_. HE[CD] 1:Status message go here:
13123, <wind1> PwiMwiy 19008 A00NA<end & | , VR

14) 23, cwind1> $w/IMw 270 1R 400N A <end e e ¥ =W 7 A

15) 21, <wind1> Sw/IMwAD0R 400N A <end

16) 23, <Wind1> /MW 301 4715 &M A <and ‘I‘" CTS Hold 17 XOFF Hoid [ T Cha'

17123, <wfindl> SwiMwhy 301 4 R15.4 N A <end ™ DSRHold I~ =0OFF Sent T Chars:

18] 23, <wind1> $w/IMwy 301 47,15 4N A <end

16123 Swindi> P 3T 4R 154 NAcend ~ (T RLSDHod T EOF Sent X Char -]U

Fig. 68 Temperature test input signal of NMEA 2000

Fig. 6804 WtAo g FAE Fid o] 25/55/t7|t Al izt Holy
o], FZL 0= — 295Z FASIETE o] EHloA L&EFro] 30=Y uwjo
71EAQ 30= o dolEg MARS G I3 R WAL, 59
THE "I2RTENE FANEH S Fig 69 (b9 2 AaAs AN TIY,

“AHsE7V T AR $4719) DS} A 4R W8 2]l EAAIZEO] Fig. 680114

QA 5ol e UAFL HelEth ofo] th] MER WHSNW Yo
P
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ELEVATOR : 0001

Bk
.

A

> i ot ot (05
o o= jo o
& In |}

=2
u'h
=

2
g
o
L

ELEVATOR :

(a) Screen change in case of temperature

- —t e - <
ELEVATOR WARNING MESSAGE DATE

‘ 0001 N2ESEZ} 2017 / 06 / 16(FRI) 11 : 37 : 06

(b) Warning message in case of abnormal temperature

Fig. 69 Output screen according to temperature

_98_

Collection @ kmou



. 7’-\...35 (HIMEAY
FrI-E ] Trlll'lsflh' Helg
[ Post Hﬂ.-:l Paanty Dista Bits Stop Bils Lsn wih I Loca Echa

=
My -] [me0 =] [Hee =] (8 = =] X =] ¥ DigleyEnons I

[C RaRAF [
Fonl | CommEvenis. | FlowConbol | Tweos. | [ ShowhEx Fohdme T

JELSFD,0000001,014140.000,0-68
FECRDR, COO000T T4 T40.000 HUNTF,
$E1.SPA,0000001,014140.000,PITCH,0,ROLL 0, YAW, D+40
$ELLDC,0000001,014140.000,C1,0,62,0,C3,0,44,0469
$ELPRX, 0000001014 140.000,0+60
$ELRMC,000000G1,014140.000,35.0911 E,128.8521,N,0,0, 160617 A+0D
$ELOPR 0000001, 014140.000,0,0,1,0+64
$ELEMC,0000001,014140.000,8, 1464
$ELSID, 0000001,024318,000,0¢67

$ELSPA,0000001,024318.000,PITCH,0,ROLL 0,77
$£110C.0000001.024318.000.C1.0,2.0,03,0,C4,0+65

$ELPRY 0000001 024 318.000,0+6C

$E1 RMC.DO0000T 024 318.000, 35.091 1,E,128.8521 N,0.0, 160617 A«D1
$FLOPR,0000001,024318.000,0,0,1,0466

iELElul[: 0000001, 024 318.000 0,061

Hisdan Slstur

Sl Floutna | 142 emed | [0 | 0] 1000 mees
[t | [ 0] r‘mr‘nsﬁrmrmm,
13 ..,3 w1z PWIMWY IBOGH ADON G cand e

1) 22 <wind 1> $AMWY 2P00R S00MNA <end 3 o Bhs

15521, dwindi> Pwinfny' 0.0R A00H A cend

- Sinfes message g0 heve

TELTY, Cwnedls Twiniat N AR 1B AN A cand o |1 BTS Holdo i M0FF Hold [ (< Char
V7] 23, Wil WA 01 4R 15 405 cond [ DSR Mok [ MOFF Sent T4 Chars: [0
TR Jwind 1

t.Fl 154N A <end

M 3N :
1198 23, v SwiMwY TN AR 154 M Acend = | ALSOHel TEOF Sert R Dhorx [0

Fig. 70 Humidity test input signal NMEA 2000

Fig. 70014 "t oz FAE FE Zoo] 25/55/t7| AAel thgtk dHolg
Ziolm, 22 80% — 70% = 2t o] A FE=gko] 80% Y woll Z1EA<
80% oldolrz bFAR g AHrt g er WAHL e FRe
“IEHSEVE BAEY FA Fg 71 (b)e 2 AuFAES LAATH,
“AFHsEZV T AR 4719 DS} A 4R W8 2]l EAAIZEe] Fig. 709014
dHE Azt A dAFS BHAFH olo] YA 70%E WAESHH AYOR
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ELEVATOR : 0001

x5
#Hx
|

ELEVATOR : 0001

=
x|

Ok T =

ELEVATOR ID " WARNING MESSAGE DATE
0001 s 55 271 2017 / 06 / 16(FRI) 01 : 41 : 40

(b) Warning message when Humidity is abnormal

Fig. 71 Output screen according to humidity
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W FA3E NMEA)
file TTv Transter - Help
Pt Basd Pty Dista Bz Ciog iz Ui ity

I LecalEche [T

(s | e e O R = e

I ReRAF

Fork. | CommEverts. | FowCombel | Tmeotr. | 1 ShowHEX - R
$ELSFD,0000001,035050.000,0+68

LT XOR. 0000001, 0.95050.000.C..27.CIENP .46 P HUMT AL P BARD: 10 (a)
$ELSPA,0000001,0:35050.000,PITCH,0,ROLL,0, YAW, (4.5
$ELLDC,0000001,035050.000,C1,0,C2,0,C3,0,C4,0+64
$ELPRY,0000001,035050.000,0+63
$ELRMC,0000001,035050.000,35.0911,E,128.8521,N,0,0, 160617 A«OE
$ELOPR,0000001,035050.000,0,0,1,0+69
$ELEMC,0000001,035050.000,8, 1467
$E1SFD,0000001,045153.000,0+6D

FECYOR G00000T. 045 15.5.000.C.22.C.IEMP A4 P-HO) 'IH= (O BAROAE | (b)
iEI_SFA 0000001,045153.000,P1TCH,0,ROLL,0,YAW, 0+46

$£110C,0000001,045153.000,61,0,62,0,63,0,04,0¢6F
$ELPRY, 0000001, 045153.000,0+66
HLRuc,ﬂﬂﬂmﬂ1,m5153.m{i.35.ugi 1,E,128.8521,N.0,0, 168617 A«(B
$ELOPR, 0000001 ,045153.000,0,0,1,0+6C
$ELEMC, 0000001 ,045153.000,0,0+68
‘l[LSFD 0000001, 055549.000,0+63 ) 4

_ i T (c)
HLSFA nmmm [}55549 EH}[IF'HEH [}le [}TAW [HB
$ELLDC, 0000001 055549.000,C1,0,C2.0,03.0,C4,0+61
$E1 PRY 0000001, 055549.000, (+68

1I[LRHL‘ OOO0001,055549.000,35.0911 E,128.8521 N.0,0, 160617 ADS
$E£1OPR 0000001 055549.000.0,0,1 0+62

‘I.[LEI.IE (000001, 055549.000,8, 1+6C

| it Proutine | 142 cmd D[ 0 0 ¢ [ 1000 e | Modem Statis T Santut Bakbagn po it
, | [0 I C15 1™ DSR [ RING [ Rispjcp)| | Ve massacepe
V323, il SRR 1800 DR AD DN A <ond

43T cuindls PV AORADONA reng | [ oSt

5 A tend i

16J 21, <windls Pwikowhy 301 AR 154N A cend I7 CTSHed [ ROFFHold [ T Chat

T2, Owindls Pkl 20T AR NS 4N A cond T DSRHed [ 0FF Serd T Char [0

18X, Sl PoTelaf X0 AR IS AN A cond “e —

T Sl PWIMN N AR 1B 4N Aceng  ~ | RLSDHod [ EOF Sent R Chare [0

Fig. 72 Atmospheric pressure test input signal NMEA 2000
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71 AlEe] 71 A9k 800hPa® AEstoH, 19h2 1200hPa® A3kt
o|5 g<laly] 943t Fig. 729+ Z©] 800hPa — 1000hPa — 1200hPa=2 &2 3FITh
Fig. 72¢] 3 <o dlojy =W th7]¢tell &3 Fhs AAlSke dolEolth oY
215 = 800hPad W& YHEE HIOlEE Fig 72 (a)9F 2ol &<l 7Fssh ol
95 U Fig 73 ()9 2ol 7]1EX2 800hPacls} o] =2 bA Ko 213 4|7}

w9 THe “AdHEsEZE FANEH FAO Fg 65
()} 22 AuAE YA, “AUH %—%7}” 7b B 4719 DS w4
W& 18 ‘%‘3’\]101 Fig. 72 (a)°l 4] 48€¥ Ao} AgalA AFS Rojzt) o
1000hPaZ Hs}stH A== dlolEE Fig. 64 (b)eF #Zo] 31 7153y ojue]
95+ gHe Fig. 65 (b)eF Zol YehH, ojue] E¥s& W

2 7IEARI
800hPaZ}3}al 1200hPav]Pto.2 A ele] &43l22 Fig 65 (b9t 2ol A2
S&she o s Yehdth 9 4l5E 1200hPa2 22W A== dolHe Fig 72
Q¢ Zol =l shsat. ojwe] EF¥Ee WS Fig. 73 (99 Zeol 7IEA<
1200hPaclA} ol=2 ergA ol 7IFGAerE “IIFGas o2 HAHD 7159 FRE

“IRFSENE FIAEY FAC Fig. 65 (A9 B AuFES WAAIIH,
“IRFSE T DA $4719 DS 5 4 W& T8l ARl Fig. 72
@A dHd A5 FestA A ghe HofFTh
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ELEVATOR : 0001
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o off o o (0%

Ho
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b rgt Mo Ao
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re
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=TT

=gk
HE HeER

TR T LE
ofy azf 02!
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527194 7} #01 A

(a) Atmospheric pressure value : 800hPa

ELEVATOR : 0001

a0k
=

Mo o
2ot 0

Ho

2 |n

ie -~ 1000.0

x|

b

I

o ot ok o (02
2

i
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v

17 & hPa)

GPS
#H=
HE 128.8521
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EXY AT 04:52:53
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(b) Atmospheric pressure value : 1000hPa
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JA Bl

ELEVATOR : 0001

s
x|
1

=4

ke S

=2l figdd
{25 R 1% ESs87t

35.0911

128.8521

2017 / 06 / 16(FRI)
B A ZE 05:55: 49

AN
SR Arel 4
22719t 7t 0] xt 15mojt

g

T S8 BT [hg)

ELEVATOR ID WARNING MESSAGE DATE

0001 Y HSEL 2017 / 06 / 16(FRI) 05 : 55 : 49
0001 HY gsE71 2017 / 06 / 16(FRI) 03 : 50 : 50

(d) Warning message when Atmospheric pressure is abnormal

Fig. 73 Output screen according to atmospheric pressure
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425 224 FZ ZHd & Holy AF
2 Ao Ui glole AFS Yt HA S37IA ASSATE s Fig. 749}
2ol 500Kgell &she FA FE FHlst 28A AA ASS APtk HE5L

74718] 2EAol AX" ol A7t 500Kge FA FE &3S W & HHE

=
é’:
[ de]

FRIBIAIL A7]A 10KgE AASAS AT Aoz T2t Ao st AS3HATh
2] 7|EFAIE 500Kge = Sttt TYe WHOE o] 2edd zb7t X8 g
o] BE 284 9ol 600KgS oA sttt HF 59 HFe &F ZRIEY
#ol st 2N 3 $737] olo|]HE hHFE] AlxHY] YHE= NMEA 2000
tlolEle} $77] o] M E bl A=l TUEH Ho 285 A5 E Rl

AZsRk

L7 1% L-ﬁl F:E ﬂ“.t

n.F"'H'I\

o

Fig. 74 Load cell weight measurement test
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W PAZ32 (NMEA)

File TTY Transfer Help
Fort Baud Parity Data Bits Stop Bits e with I oA Ekn

|coms  ~| |2se000 =] [Mome =] o ~|h ] [NMEA ~| ™ Display Errars
- [T CR=>CRAF
Fant... I Cormim Events... ] Flows Contral... | Timeouts. .. I I~ Show HEX W Autowrsp

IFELSFD, 0000001, 100700.000,0+68

$ELXDR,0000001,100200.000,C,20,C, TEMPH,50,P,HUMIP, 101.5,P BARO+56
$E1 SPA,0000001,100200.000,PITCH.O.ROLL0,YAW, 0543
FLLDC,0000001,100200.000,C1(500)02,0,03,0,C4,0¢6F|  (a)

£ LFRX, BRUULUT, TOUZ00. UL, Uxo
§ELRMC,0000001,100200.000,35.4D2.F, 129.3347N,0,0,180617,A+31
§ELOPR 0000001, 100200.000,0,0, 1,0+69
§ELEMC,0000001,100200.000,3, 1+6C
§ELSFD,0000001,100445.000,0+6F
$ELYOR,0000001,100445,000,C,20( TEMP.H,51,P.HUMLP. 101.5,P.BARO*50

(b)

$ELRMC, 0000001, 100445000, 35. 422 F.129.3347 N.0.0,180617 A+36
§FLOPR,0000001,100445.000,0,0,1,0s6F

$ELEMC.0000001, 100445.000.0,0+69

$ELSFD,0000001, T00658.000,0+61

$ELXDR 0000001, 100658.000,C,20,C.TEMP,H.51.P.HUMI P, 101.5,P BARO+5E

ELSPA,0000001, 100658.000,PITCH,0.ROLL.O,YAW,0+4A
[ELLDC,0000001,100658.000,C1,100,C20500)C3, 100,C4,100+67] ()
UUUL LFDA

$ELRMC. 0000001 100658.000,35.422.F.12.3347.N.0.0, 180617 A+38
$ELOPR,0000001,100658.000,0,0,1,0460
$ELEMC, 0000001, 100658.000,3, 1465
$EL.SFD,0000001, 100851.000,0+66
$ELXDR. 0000001, 100851.000,C,20,C. TEMPH.51 P.HUMI.P, 101.5,P.BAR0+59

EEI SPA GOCOC01 100851 000 PITCH HE!? 7 0:4D
| ELLDC,0000001,100851.000,C1,100,C2(490)C3,100,C4,100+68|  (d)
£LPRX, 0000001, T00851.000,0s6D —

$ELRMC,0000001,100851.000,35.422,E,129.3347 N,0,0,180617 A 3F
$ELOPR,0000001,100851.000,0,0,1,0+67
$ELEMC,0000001,100851.000,0,0+60

EIEL T

49[) C2 0,C3,0,C4, D*GD

ELLDC. 0000001 100445 000 Cl
§FLPRX 000000 100445.000.0%
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$ELXDR,0000001,101057.000,C,20,C, TEMP H,51,P,HUMI,P,101.5,P .BARO+56

$ELSPA, 0000001, 1 [}IUﬂ?_GGU,PITCH,[},ROLL,[},YA% g%tﬂ
: + (e)

$ELPRX,0000001,101057.000,0 +47
$ELRMC,0000001,101057.000,35.422,E,129.3347 N,0,0,180617 A+30
$ELOPR,0000001,101057.000,0,0,1,0+68
$ELEMC,0000001,101057.000,3,1+6D
$ELSFD,0000001,101220.000,0+68
$ELXDR,0000001,101220.000,C,20,C. TEMP,H,52,P HUMI P 101.5 P BARO+57
$EL.SPA,0000001,101220.000,PITCH,0,ROLL, 0, YAW:B:40 ;

: , {000.CT.T00.CZ, * (f)
$ELPRX,0000001,101220.000,0+60
$ELRMC,0000001,101220.000,35.422,F,129.3347 N,0,0,180617 A+32

$ELOPR,0000001,101220.000,0,0,1,0+6A
$ELEMC. 0000001, 101220.000,0,0+6D

$ELSFD,0000001,101423.000,0+6E
$ELXDR,0000001,101423.000,C,20,C, TEMP,H,51 P HUMI,P,101.5,P_.BARO+51
$ELSPA,0000001,101423.000,PITCH,0,ROLL, 0, YAW,0+45

JFLLDC. 0000001, 101423.000.C1.100.C2.100.C3. 100.CA00I68 | (9)
$ELPRX,0000001,101423.000,0+65
$ELRMC,0000001,101423.000,35.422,E,129.3347.N,0,0,180617 A+37
$ELOPR,0000001,101423.000,0,0,1,0+6F
$ELEMC,0000001,101423.000,3, 1 +6A
$ELSFD,0000001,101617.000,0%68
$ELXDR,0000001,101617.000,C,20,C, TEMP,H,52,P HUMI,P{101.5,P BARO+57
$ELSPA,0000001,101617.000,PITCH,0,ROLL,0,YAW,0+40

=

h
$ELPRX,0000001,101617.000,0 +40 oA
$ELRMC,0000001,101617.000,35.422,F,129.3347.N,0,0,180617 As32
$ELOPR,0000001,101617.000,0,0,1,0+6A
$ELEMC,0000001,101617.000,0,0+6D
$ELSFD,0000001,101817.000,0465
$ELXDR,0000001,101817.000,C,20,C.TEMP H.52.P.HUMI P, 101 5 P.BARO+59
$ELSPA,0000001,101817.000,PITCH.0,ROLL.0,YAW, D+4E
ﬁlrmmmrnmmmwmﬂﬂmmmum
$ELPRX.0000001,101817.000,0+6F
$ELRMC,0000001,101817.000,35.422.F.129.3347.N.0,0, 180617 A 3C
$ELOPR,0000001,101817.000,0,0,1,0+64

671 (i)

Fig. 75 Load cell weight test input signal NMEA 2000
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Fig. 7504 W7t o2 FAE FE xEPio] 2=Ad thgk HolE EHiolH, &3
13 224 500Kgol A G- LA o] EHoA] 1 ZTAle Fho] 7]EX|U
500Kgel ol 22 Fig. 76 (a)¢t 2ol AR IFFe7t “AF4 o2 WAL
7Y THe 28 olE FANEH A Fg 76 () B AIAES
YA 7, “2EA] o] o] BAF 7719 D9k A 4% & LElal BT
Fig. 75914 4¥¥ Nz 9} FatA XS HoEr, o]o] A 1 A4 10Kg
Zrekste] 40Kgo = WS Fig. 76 (b)st 2ol Aoz F243s S35tk Table
19+ A8 I3 A B 20l mE Aset SYuolEld tete] Hed WE-S BHoETh

O
\

Table 19 Load cell test procedure and reference table

Load cell Weight P/, Reference

No. Fig. 70 Fig. 71

500Kg o) (@) (@)

' 490Kg X (b) (b)

500Kg o) (©) ©

’ 490Kg X (d) (d)

500Kg o) (e) (e)

’ 490Kg X (f) (f)

) 500Kg o) (© ©)

490Kg X (h) (h)

ALL 600Kg o) (i) (i)
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ELEVATOR : 0001

=
=
1

==

Uaa2
281 oy

35.422

129.3247

2017 f 06 f 18(SUN)
10 : 02 : 0O

MMEe

S il AEY = EY -
=219t 7} 0| A 15mo| 5} . 500.0

= = #1kgl

35.422

129.3347

2017 /06 / 1B(SUMN)
T A ZE 10 : 04 : 45

2 A 7
FHHR & HER Y
=sZ7|2t 7t &0l 15moO| &

(b) The value of load cell 1 : 490Kg

Collection @ kmou




ELEVATOR : 0001

=838s

2Hgc AHE
288 4l =7
M= 1
= 0] abel =5

QLEiZ

S 4E ST
igER E2EH2 04

35.422

129.3347

2017 / 06 f 1B{5UN)
ST A] TE 10 : 06 : 58

OSEL
s A 4 y
s2719 7t H0| A 15m o] 8} 100.0

5 = i 1[kg]

(c) The value of load cell 2 : 500Kg

ELEVATOR : 0001

35.422
Az 129.3347
=5 2017 / 06 / 1B(SUN)
BIXY A ZH 10: 08 : 51

el L-L]

TR el
SZt7|2 7} #0| 100.0

2= 1[kg)

(d) The value of load cell 2 : 490Kg
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GPS
A=
H=
=@
A7

M E

ELEVATOR : 0001

IE
3z
1

=

35.422

129.3347

2017 / 06 f 18(SUN)
10 : 10 : 57

SR A ALER At
&27I9} 5t &0| 15mojs}

(e) The value of load cell 3 : 500Kg

2=
ds
Ee
HIgA 2

i fad b

ELEVATOR : 0001

x5
%
1

B

By

B

35.422

129.3347

2017 f 06 / 1B(SUN)
10:12: 20

BpxL A ALE) B4t 100.0 | 4=t 490.0

S2719 7t £0| A 15mo|

2= M 2(kg) F = M3kg]

(f) The value of load cell 3 : 490K
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ELEVATOR : 0001

==

1 3

’a ﬁ Ll 13K
CH2| &t hPa]

xe -1 1015.0 |-

{SdE e
Fed4 0|4 2

fl= 35.422

A= 129.3347

=5 2017 / 06 / 18(SUN)
BT AT 10: 14 : 23

HMEs
Sy A Ha

SZ72t 7t &0| X 15mo] &t

s ={ 1015.0 |-

=]

1 9

le'ﬂ [ (T
i 21 2 [hPa)

190

35.422

129.3347
=5 2017 / 06 / 18(SUN)
HIRAZE 10: 16 : 17

MM
XY AR AlE 4t
2279} 7} 0| &t 15mo| 3}

(h) The value of load cell 4 : 490Kg
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ELEVATOR : 0001

iE

2 {124%
1

oy 2Ecd oy

tayg
EEg 0¥

35.422
129.3347
2017 / 06 / 18(SUN)
#HrjA| 2 10:18:17

HNZ

ey e -\ 8000 J=-{ 600.0 J--{ 6000 - 6000

(|) The value of load cell : 600Kg

ELEVATOR ID WARNING MESSAGE DATE

0001 2o/ ola 2017 / 06 / 18(SUN) 10 : 18 : 17
0001 284 o) 2017 / 06 / 18(SUN) 10 : 14 : 23
0001 RCd3 0|4 2017 / 06 / 18(SUN) 10 : 10 : 57
0001 22 0|4 2017 / 06 / 18(SUN) 10 : 06 : 58
0001 ZCo#1 oy 2017 / 06 / 18(SUN) 10 : 02 : 00

(j) Warning message when load cell is abnormal

Fig. 76 Output screen according to load cell test

Fig, 76 (b)¢ (= ZEA 29l0] tid 7% A o)1, Fig 76 (d)% ()= =4 390
0 A% Aotk T8 Fig 76 (09} (g 2EA 44 tF A% Asfolry 1w
2LAA 40 28A7A] BT FYsHA 545t ol dEE volHet 2¥€E HS
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Hlaste] YAFHe Fate] AF39ATh Fig. 76 () 4719 2E=A 5 600Kg? FAFE
FobM AFstslnt o A3 Fig. 76 ()9 2ol AF FEe AFERoR A, A7
FTHE ZTA oldoer EAEML Fig 76 () AnFele o ZoAo] FEAHM
"REA ool WA 54719 DS Z1F 4% W 28l MAYAIREe] Fig, 750014

PEE NEet YRl AFL Helzoh

426 35 HE 29X T3 el ©E HolY AF

AR R E 29A] AL HETAA 8 ol S A o AA iR

Aot Heoly A< st Al $7714M ASsh & 3709 To= Hoj

ot WO ASES 1308 FUFL 530E AP35 W58 Y 4FL

il

28319 15 — 55 — 20502 232 &7

Fig. 77014 AHt& oz FAE gl tist Efo] F2tel thgh tole] ZHo|n, o]F
d¥ o= FAE Fito] Fof gk dlojefolrh. &3] WL Fig. 77 (a)ulolEl oA 155
el glem, old thit EYoZ  Fig. 78 (oA FAZo] 1502 3o
FAET Fig 77 (b)HlolElelA 53& YER AL 9loH Fig 78 (b)= TATC] 5528
sl FAETE Fig 77 () HlolEll A 2055 YERIL 912 H, Fig. 78 (c)ollA @R)Zol
20502 st HAIStE TAl AR HHE 29A7F FA8te] ELEMC 2Hie
tlolEl7h 92 WA E PR INFde7t “Ie/dF o2 WA, 159 F/e
“AAEdUtt'2 BAEH FAC Fig 78 ()¢t e AnFE A,
‘AU AR 573719 ID9F 15 A4 WE el BAAREe] Fig. 77904

g Ask G YAl BAFL AFHAT,

Lo

[}

\d
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I PAZ38 (MMEA)

File TTY Transfer Help
Port Baud Parity ['ata Bits Stop Bits Use with

[com3 -] 258000 w| [Mone =] [a ~ | =] [umeEs ] I';E?:DTLEE}:;S F

Font.. | CommEverts. | FlowConwol | Timeows. | T ShowHEX Eﬂ:;,gg‘” ,':
FLSFD,C000001,112624.000,0+69
$ELXDR,0000001,112624 000,C,25,C,TEMP H,40,P,HUMI,P, 101.9,P BARO+5F
§ELSPA,0000001,112624.000,PITCH,0,ROLL,0, YAW, 0+42
§ELLDC,0000001,112624.000,C1,0,C2,0,C3,0,C4,0+68
$ELPRX,0000001,112624.000,0+62
§ELRMC,0000001,112624.000,35.422 F,129.3347 N,0,0,180617 A+30

$ELEMC, 0000001, 112624.000,0,0%
$ELSFD.0000001,112829.000,0 44
$FLXDR,0000001,112829.000.C,25|C. TEMP.H.42.P HUMI P, 101.9,P BARO*5F
$ELSPA,0000001,112829.000,PITCH. 0,ROLL,0,YAW.0 61
$ELLDC.0000001.112829.000.C1.0/C2,0,C3.0,C4.0+68

$EL PRX.0000001, 112829.000,0+61
$ELRMC,0000001,112829.000,35,422.F, 129.3347 N 0,0, 180617 A+33
mmmmmmm@m (b)
$ELEMC,0000001,112829.000,0,0
$ELSFD,0000001,113015.000,046C
$FLXDR,0000001,113015.000,C,26C,TEMP.H.43 P HUMI.P. 101.9,P.BARO +7A
$E1SPA,0000001,113015.000,PITCH,0,ROLL 0,YAW.0 +67
§ELLDC,0000001,113015.000,C1,0,62,0,C3,0,C4,0+6F

$ELPRX, 0000001, 113015.000, 1466

§ELRMC, 0000001, 113015 000,35.422.F, 129 J34TN,0,0,180617 A+35

$ELEMC 0000001,113015.000,9, 167

Start Routine [ 142cmd | 0 to | 0 /[ 1000 msec [ Modem Status . .
| [e]0/ [ cfs [ DSR [ RING [~ ALSD(cD)| | '@ message go here:

13) 23, owind1> SWIMWA,180.0 A A0 0N A cend &

14) 23, <Windl> $WIMWA 270,740 0N 4 <end e

18] 21, <windl> $wiIMwWALD0R 40,04 <end

16) 23, Wind1> SWIMWA 301,415 4.N 4 <end ™ CTSHold ™ XOFF Hold ™ TX Char

D anitia o NI L e e
. <wind1> 5 <en i

19123 Windl> SWIMWA 301 4R 154N A cend  ~ || PLSD Hold [~ EOF Sent RX Chars: [0

Fig. 77 Upper limit switch test input signal NMEA 2000
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ELEVATOR : 0001

Ho
ot |0
L n |

 ret Ho Ho
ox o o o [0

2 2 ota
=

0
r
ox

I

et e
oy oy
O 02
4 2 |hr

r

35.422
2 1293347
WA 2017 / 06 / 18{SUN)
HERAIZE 11:26:24

LE-T]

B e Ha
L7197t 80l B 15mo] &

o

2 o (0=
o3 of¥ o o |0

3 In |}

Horgt o Ho |

2 &0
2

35.422

129.3347

2017 / 06 / 18(SUN)
11:28:29

MM
L TR
27|90t 7t &0l A

> 4

(b) fhé'ﬂoor Bfiﬁt: 5W

ELEVATOR : 0001

Yl

0% 0 0% K1 |0

2 n |Ho

m
=

NSUY
HyFyuch

ox

L
Ef
5

Oy 0%

35422

129.3347

2017 / 06 / 18(SUN)
11:30:15

MM

Bl HEl oY -
SZ7|et 7 0] X 15mo| &}

(c) The floor of lift : 20
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ELEVATORID  WARNING MESSAGE DATE
0001 X az UL} 2017 / 06 / 18(SUN) 11:30:15

(d) Warning message when upper limit switch is abnormal

Fig. 78 Output screen according to upper limit switch test

427 =373 AY §4 YrE 29K & FHd B HolH AF

Eay
o

o

Pgate] AgEAEe PulE 2907 AZE $7E 4oz BRI &
boho] 72)7k 15mmol e o ke WA, Fig, 7990 A aoq Ze oJE
of Atgoz TAE 1F AL e HolE wHoln oF Ao wAH

AF33e] )42 FASH ElolElolth Fig, 79914 HolE7} 34 ns 002
97 15mmol A Aol 702 HolEy} Wl AL B g o] AL 274
2)7h 15mmold olAHIL Wel e LeFE 718 AP dolgleltt. 74717
93 WME T BmmolAY AL FE ~9H7} 12 Walol s} WK weow
setel Az)7} ol AHASS & & Atk HE ASE Fg 80 (@oIAE £3719 7
ol7} 15molatdl w) = A9l Y wo| swolw, Fig 80 (b= +7471s 7
ol7} 15mol 4w AR} MMHEA WARE HHe Bz o] o Fig 80
o & ATRE WA, “5A%Tre] ARl - BT AF 57719 IDst
4% We aga B Aol Fig 79004 AHE Azt sk A5t
Aero

92 AZSHT

Koy
% ol
o o

=

=

A

)

Lll-F Ll

N &

of
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File TTY Transfer Help
Port Baud Parity Data Bits Stop Bits Use with M locdlEche [

[CoM3  ~| (256000 | [Nore v |8 | |1 ~| |nEE  ~| W DisplayEnos [
[T CR=>CRAF [
Font.. I Comm Events. . I Flow Contral... ‘ Timeouts. .. ] [~ Show HEX W Autowiap I

$ELSFD.000000T 1137236.000, 0567
$CLYDR 0000001, 113236.000.C.25.C.TEMP H.44 P HUMI P. 101.9.P. BAR0+5D)
$E1.SPA 0000001 113236.000, PITCH. 0.ROLL, 0. YAW Ds44

$ELLDC. 0000001, 113236.000,C1.0,C2.0,C3.0,C4.0+6D

$ELPRX 0000001 113236.000.0+64

$ELRMC. 0000001, 113236.000. 35.422.F.129.3347.N.0.0, 180617 A+ 36
$FLOPR 0000001 1137236.000,0.0,5,0+6A

FLENC 0000001 113736 008.0.0+69 |  (a)

$EL.SFD.0000001. 113742.000,0+69

$ELYDR 0000001, 113742.000.€.24 C.TEMP H. 44 P HUMI P. 101.9. P BAROs5A
$ELSPA. 0000001 113742.000. HITCH.0.ROLL,D, YAW 042

$ELLDC. 0000001, 113742.000.01 0,C2.0.C3,0.C4,0+6B

$ELPRX 0000001 113742.000.0+62

$ELRMC 0000001 113742.000.55.422.F 129.3347.N.0.0, 180617 A+30
$ELOPR 0000001, 113742.000,0,0,5,0 #4C

[BETEMC 0000001 T13/47.000 /1360 1 (b)

- Modem Status
Start Routing | 142cmd | Ota| O 4| 1000 mSec i = _ 1:Stah h
Q [ CT1S ™ DSR ™ RING I RLSD (D) T BN

13) 23, <windls Pl 18008 A00NA cend &

14] 23, <wind1> $wibw/ 27007 40 0N A cend e
18) 21, wlind®> $wiMwA D OR 00N Acend | = . -

16) 23, <windT> $wibwiv 301 4.R.15.4 N A cend | LTS Hold | XOFFHoid | TAChar
17) 23, <wind1> $wibwy 301 4R 154N A cend [~ DSRHold [~ XOFF Sent T Chars: |0

18] 23, cwind1> SwIMWY 301 4R 154N A cend = —
19123 windl> $wiMwA 301 4R 154 NAcend ™ || RLSDHold | EOF Sent RXChars: |0

Fig. 79 Landing distance limit switch test input signal NMEA 2000
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ELEVATOR : 0001

gt
lox
Z0n (hr

H1 ret Mo Mo
2 2 % o2
o o4 ok o

) 15K
7| 2 [hPa]

£

r

o
0
ra
o

o 0 |02

3 B |

et
o oy

35422
129.3347
2017 / 06 / 18(SUN)

11:32:36 )ﬂA-Ixo-li
St R EH

T Al Ay
S7719t 5} 0| & 15mo| 8} sZ71et 7t 0| &

(13

o oot (0=

Ho

*E
x|
1

g

R
o

)
[=]
o
Al
o
ES
i

k1 ret Mo Mo
23

]
s3I AT

35.422

129.3347

2017 / 06 / 18(SUN)
11:37: 42

ELEVATOR ID WARNING MESSAGE DATE
0001 SZ4E3e] AalE #EelslilAla 2017 / 06 / 18(SUN) 11 : 37 : 42

(c) Warning message when Landing distance limit switch is abnormal

Fig. 80 Landing distance limit switch test output screen
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428 57371 E€H YrE 291X & FHd ©E tlolEH AF

ol
o
=
lo
_1
s
o
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=
m
>4
Ho
N
N
olN
rlo
of»
o
N
it
g

& o] ¥l el FE& P
745 EHE WA Fig 81904 AHAEow BAE HlolE EEE FE AFol
Uehts Ao f3oz mAg i Ed49e UehE dolgola #o] 23
AW &) Zo| 028 FAFIL o}fiFb)dl 12 FAEE HeolHe 2o €1
AEE AEshs dolEelth HF AFE Fig 82 (a)olAes 2ol 23 U w9
spdelal, Fig 82 (b)= ol d7 s W T4 A BAFE e BoEth o] o
Fig. 82 ()¢} & A& A7, “Fo] UL 7 B 574719 D9} 115
43 U8 gl BAAIZE] Fig 81914 = 2lse} FEsiA A

Asstrh

sl BAYL

File TTY Transfer Help
Port Baud Parity D ata Bits Stop Bits Use with

I Local Echa |

[coma -] [2s6000 | [Mone =] |2 ~l | [mmEA | ¥ DisplayErars T 1
. [~ CR=:CRAF [
Fort... ‘ Comm Events... | Flowe Caontrol... I Timeouts... I [~ Show HEX W Autowrap r

ELSFD,0000001,1139435.000,0+66
$ELXDR,0000001,113943.000,C,25,C, TEMP H,40,P, HUMI P,101.9,P_BARO+50
$ELSPA,0000001,113943.000,PITCH,0,ROLL, 0, YAW,0+4D
$ELLDC,0000001,113943.000,C1,0,C2,0,C3,0,C4,0+64
$ELPRX,0000001,113943.000,0+6D
$ELRMC,0000001,113943.000,35.422,F,129.3347 N 0,0,180617 A+3F

41 (a)

$ELEMC,0000001,113943.000,0,D+60
$ELSFD,0000001,114203.000,0+6E
$ELXDR,0000001,114203.000,C,26,C, TEMP H 42 P, HUMI,P,101.9,P_BARO+59
$ELSPA,0000001,114203.000,PITCH,0,ROLL, 0, YAW, 0+45
$ELLDC,0000001,114203.000,C1,0,C2,0,C3,0,C4,0+6C
$ELPRX,0000001,114203.000,0+65
$ELRMC,0000001,114203.000,358:422,E,1 29.33647,N,D,[}, 180617 A37

i 30 (b)
$ELEMC,0000001,114203.000,0,T369

Fig. 81 Lift door open limit switch test input signal NMEA 2000
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ELEVATOR : 0001

L)
YA

AN

S8712k 7t 50| &

35.422

129.334

2017 / 06 / 18(SUN)
11:39:43

Ay
15mo| &

o . [
=S Ekal =S E2kg]

&S 4]

(a) Door condition: close

ELEVATOR : 0001

sauy
2z
cojus

gL

Uy

UBER

GPS
=
AE
o
HAAZ

A
HAEE JE
S0k 7F 50| &

s
o5
1

-1

tay#
29y

35.422

129.3347

2017 / 06 / 18(SUN)
11:42:03

By
15m0] &}

(b) Door condition: open

w0 2 fEvch

WARNIMNG MESSAGE DATE

2017 S 06 / 18{(SUN) 11 : 42 : 03

(c) Warning message when Lift door open Limit switch is abnormal

Fig. 82 Output screen according to lift door open limit switch test
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429 s}o]oj2Z FYr|E 291%) FZ e B HolE AF

spolol2X BB 291X AFL sfolo]=mr} LolHA dF Aol A UPL
YA Fig. 8304 EolFE dlolEl Wl Ad¥os AR 1F AF
el dlolel % edlel dldels 19 dolth A% AFS Fig 84 (dlAE
poloj =T} Al e HMU& 13, Fig. 84 (b):= Sfolojzz
229127} B2 6‘}912 W e BejFr) o] W) Fig 84 ()9 2 AnAL WA,
“sjolol 23 Qo] WAF $74719 DS} 17 4% Wg Jeu wAYARo] Fig
83014 Y 2z} FskaA Yst] AL AFSA

File TTY Transfer Help

Fort Baud Parity Data Bits Stop Bits Lise with [ Elces Eehe Elikls
[coms -f [2ee000 =) [Mone | |8 ~| |1 | HMEA ~| W DisplayEmars T~ 1
. [T CR=:CR/AF I
Font... ‘ Comm Events... | Flows Cortral... ! Timeouts., .. l [ Shaw HEX W Autowrap I

ELSFD,G0GG00T,004 529.000,0+67
$ELXDR,0000001,004329.000,C,25,C,TEMP H,40,P HUMIL,P,101.9,P BARO+51
$ELSPA,0000001,004 529.000,PITCH,O,ROLL, 0, YAW, 0+4C
$ELLDC,0000001,004329.000,C1,0,62,0,C3,0,C4,0465
$ELPRX,0000001,004.329.000,0+6C
$CLRMC,0000001,004329.000,35.422,E,129.3347 N,0,0,180617 A«3L
§£1 OPR,0000001,004329.000,0,0,20,0+55

$ELOPR. 0000001, 004643.000.0.0.20.0+5C

BELEMC.0000001.004643. 00G.6)+6E 1 (b)

4

Modem Status
Stat Routine | 142cmd | O to | 0 ¢ | 1000 mSec 1:Stat here:
| ™ CTS [~ DSR [~ RING [ RLSD [CD) S

T3] 23, <windl> WMWY 1500 400M 5 cond =
14123 Wind1> WM ZTODRAOONA cend
18] 21, <windl> $wibw 0.0 40.0M 4 <end S il
]

M. <end 3 [T CTSHold [ ®OFFHold [T T Char
LA cend [T DSR Hold [ #OFF Sent T Chars; |0
A<ezd = | BLSD Hold I EOF Sent R Chars: |0

17] 23, <wfindls $iw bWy 307
18] 23, <windl: ks 307,
19] 23 wind s Swbiwis 307

0,
F.
16] 23, <wind1: $wikiwhy 3014 R,
4R,
4R,
40,

Fig. 83 Wire rope limit switch test input signal NMEA 2000
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ELEVATOR : 0001

35.422
129.3347

ey 2017 / 06 / 18(SUN)

HIYAIZH 00:43:29

A

SRy Al By
227191 7} 0| % 15mof3

(a) Wire rope limit switch: close

2%
x|
1

B

igag
SlO|{2E &I

35.422
A 129.3347

oA 2017 / 06 / 18(SUN)
BTIA|ZH 00: 46 : 43

HMER
By S HE e
279} 7t £0| & 15m0| &t

(b) Wire rope limit switch : open

ELEVATOR ID WARNING MESSAGE DATE
0001 eto|oj2=FHyutELch 2017 / 06 / 18(SUN) 00 : 46 : 43

(c) Warning message when wire rope limit switch is abnormal

Fig. 84 Output screen according to wire rope limit switch test
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