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R o t%?@%zéﬁﬁ"ﬁf%ﬁﬁkﬁﬂﬂ%ﬂ CREEGEMABEETETAMAE > BLA
AGAEBREARAENERT  wiMEBE LT NBHMENARFREFANTENAL > AR K
EERNELERELSE LT (Smart Grid)> $RFFTEZHHM- L2 aNEZEN
BE O SBADEITRAET Y WEABRETRXEABELAET S > BB NI H B EHR
106 - #3t %2 108 5 3 }%fﬁ\%ié’aéfﬁ%ﬁé AT 66838 KK FH  AHRBAEHNE
B I38 BAMTER) - LA AEZERXGAE E%L%ﬁ?ik“‘ AHBRBARKERGEEEMI
BHUEABAEGRANAE > eR2EAMARKEL TR MaNEEKEAR  BEX
REFOBRBBEUNE - BRAGAEY ER AL aﬁﬁa‘s‘uﬁ CRTEREMREENEE S
THRITTHEZHEETALKIN aié%—é’] MABEKEBERBENREE  #MBHILEERAEL
UGB L UB B EARRHE O ERANE AN A AR FBEEHELN

CAGAEAHKHEHNKE R FALEZATE

% £ B B A (U.S. Fire Administration ; USFA)4 3t £ B K % > # K4 2008 £ 2017 &
FHE 62 % THAET(wE 1) ERAEALZFERB 130 ZKE - BEHEE > BEN
B3 by F 3t 0 106 A A K K 30464 A0 RAHAKE 69 L 107 FHEKEHE
27,9224 > B3t kiE 595450 5 108 S 43 1 A2 3 AsA 8452 K% > & 0.93 1%
HE K W1%$%%élw$3ﬁﬁ%i%%?&% £HAET 66,838 KK FH > B
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B 1 2B 4% /5 USFA 43t B 2008 £ 2017 89 K 5 4 R #

BAREBRBEAKRLEZZARBRY  REBRHESA 325719 EAv > Bramf g
9,629.091 +H nE > MmEEHEH 2,3589%/\9’1§%‘ 36,191 FHNE » R EBRACHEE
AABRERZE OB L ZEEEHKRER > BEERBRHLEE -

# B B % % B % € (National Fire Protection Association ; NFPA)A 7T XK A £ » #I &
7 % B B £ % =% . (National Electrical Code ; NEC) > # F NEC 690.12 45 %] 4t # K5 £ E X
% By #5 64 1 3k B B7 (Rapid Shutdown ; RS)ME > E BB KB AEEN AL ERBERE R
MELHE BRUZEMBEFIHIELAET BELLETOBRAARBEYERE KHAE A
GERMERRARIABBAFEERRA RSB ITRTAEDE 600V UL TRXEHAR
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AGAEELE AL BBER SR HI AR v il BEBEMKGAEE
(kB 2) BATT @ LELZE DA SolarEdge Optimizer ~ Tigo TS4 % 7|1 # % (HUAWEI)
SmartPSB2000L T 2 4 4 & 2017 JR A& #) NEC 690.12 # RS ﬁu%ﬁ B ohae > 3b B3R o T HR AR
BaltEhEEgt #—FTREEERN  FARHEEARRMPE IR EREL LY
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B HERFEER
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i

B2 FERAE A HEEE T K
B B https://www.ilumen.be/en/multiple-inverters-per-pidbox-for-solaredge-
technology/ °

(—) EIA-485 i#& 31

EIA-485 &5 #% %4 RS-485 > 3B 7 OSIBATHEMNTAFMAL A 28 - ¥4 - F
@T @?"‘ 85 BB MHAZE > & E 4T W € (Telecommunications Industry Association ; TIA)

E F L ¥ % % (Electronic Industries Alliance ; EIA)# 45 A 912k > TREANE LT ¥
&é BLEE BATREABRSORMATIHEAES - 84 EIA-485 BARZE B Tk
BE E—RETEENELE  EALBRNBRTETAGAEHALEERALA KER A
28 9 o 42 254 32 LAE 3 ETA-485 2% & MR & AR5 B M R K 1838 o -

Device Device Device
N up to 32

Distance up to: 1200 meters / 4000 feet
3 EIA-485: 2 K B K\
EX B http://www.ozeki.hu/index.php?owpn=5851 -




(=) AR E N4 ¥ (DC Power-Line Communication * DC-PLC)

DC-PLC #AABRANAGATELEAABEARMNEREIREEFI X > BBKAY
1 kHz £ 500 kHz $EE/THEMN > A EZH oG BEE R AR TEI BN > RIEFTLE
MAGAEARBEFR 22— ERBNNEAENGELABRRR > ERBBEALART B
BREATHEANBRNAIER > AR BFESTE T ZABAMER RS EATIRE - 2L SolarEdge
Optimizer %] > & 32 8 88 & % 2] % R B (Inverter) 89 3 3F 4 %1 85 > SolarEdge Optimizer #%1£
B IV AENHBER » UHF4A NEC 690.12 22 » 5k G AZHEE LB EBR > L4
48 5% SolarEdge Optimizer £ 43+ e A > AXBW AL B ELEFEEFAENHE -

(Z) &3 % & 348 % (Low-Power Wide-Area Network ; LPWAN)

LPWAN % A 1 4 % 44 (Internet of Things ; IoT) » T A A KA E#/T R BB MM &4 H
% 0 B ATH A PI4) LPWAN 38 347 &4 Sigfox » LoRa & % 48 4 % 48 (Narrowband IoT ; NB-
IoT) » {2 F LPWAN #/7i#& A% PLC —HE A RKBHERANEY > dNHRABREA > F
ENREFEH > TRE—SFHABAEENTNINRE  KLRALREEE - kA LPWAN
BB TEREHN KT RDLETH -

| siglox | loRa | _ NB-loT __
2009% 20154 2016 %

%1 1 I3 Sigfox (2 F) LoRa Alliance (%) 3GPP (i)
I 1% HE BE I 42 HE 3 IGHZLA T 2 1% tE A ik
1L 3 T Sub-1GHZ ISM Sub-1GHZ ISM (BHH)

31 1-80 100Hz 125-500KHz 180KHz
~t.1.0 1.4 §504 1% 20A 1 2048

R 100bps (fK) 300bps-50kbps 50kbps (&)
(%)
LE 1. ¢ §100% 25% 10%

1.8 4 B0 Bk = R 1.2 A i 1L0E R IR HEREGE - T8
2.3 #E g I 2.3fy #E g f g
e ASigfoxt S ER{UMmEEEE 204%FBEESGN
B e kEHRER A ZHEFEH H
42 HMERBERE HEkE ?%ﬂhffﬁifﬁﬁm%%
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4. TR 15 6 TR

BB TR A 3
4 #F LPWAN 47 tb 8%
B B http://www.ibtmag.com.tw/new _article.asp?ar_id=25557

BB B A A SRS T ¥ ~ #H4% 8 B % (Industrial, Scientific and Medical ; ISM)
i REZHTEREMER - A3F ) Sub-1GHz ISM 444548 A K7 | GHz $8& # 4T & 4
BMAL - UHBEAH > RIFEBE REMNEH £ B € (National Communication Commission ;
NCC)##@EE2 "RAXHBERBIMTME | AT T H TR EH FRLBRERMH
i EARFHLTF

I "R R HIA TR ) B EE M iwBERHIARI SHM (RFID) 24 A4

& 5 & 922 MHz~928 MHz 4 iE % 920 MHz~928 MHz » & ¥ 37185 % & 54
W4 5t 98 B3 4 (920 MHz~925 MHz) #1&5h R L& &4 5 (926 MHz~
928 MHz) Z A M T -

2 THMRAES FRLRRGREAE, TAE A BREMAEES LTE-

M1 ~ NB-IoT #E R/ BEBITZARY > ¥5F M BRI AE > ST EHR
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1% 4% Sigfox & LoRa 7 SABA# £ A 920 MHz £ 925 MHz 38 & # 47 & #HE & o LB A
Bh @E e 0 8K NB-IoT # F #% 4% 48 & (Licensed Band) * & Z 0@ Mm ARG » 2 RE NS
Bir - REFXZ EBOECEREPEAS  FTRHECEKOHMNAE  EEZBRERLI A
W& RABEREERE - Sigfox & LoRa & A % & &) ISM 384K > st b AR R £ B MM >
%5 i AR B SR ey IR TR P RE 0 M Sigfox 34— & Sigfox 3% > A FEECHER
F1AE > @ Sigfox ##E R %A & MR - &2 % & A Sigfox &TM%Fﬁﬁf‘?& AR
# o LoRa Bl R4t R BEAR A F KX » 48 A LoRa #4778 B8 /72 E M8 B (Gateway) » Z ZE 4
E¥(Cloud) Al E L2 BT REEHAEA LB -

u%ﬂ@?ﬁ@ﬁﬁ # 28 NB-IoT A Sigfox & R % £ B T# # A5 3% 4 » 2% NB-IoT
A Sigfox #F BT H @M EHEHNE > BN LoRa ZERABD LSRR AR 28
B OHF 5 R A48 B 7 NB-IoT A& Sigfox 1&48 % % » % &i#47 K45 (Big Data) L & A 747 » #%
A LoRa # 478 & X &

LA ﬁﬂﬂ&%“sﬁﬂﬁﬁ‘ Sigfox 4 & HARF > F7 A 89 Sigfox % 7 sAi% i Sigfox Kb %
2| Sigfox ) EMENE > BLBESREBMOBEE R ERRLFZZERGATERY
EEBAARALEEHE LS o BN NB-IoT & LoRa ¢t @BEg > TEIAA EH
Ba%  BHBRAEHEFAHBEINALEANA  LoRa ETURZ LAY ERALA HER A
Yo A E RN E MBI

libelitm “Sirox
% =
%’» e-mail
? Securel HTTPS .
*’5:» IP connection " Custorner [T
N O [ |
L

Remote Monitoring

Sensor Nodes SIGFOX Gateway SIGFOX Cloud

B 5 Sigfox i &% 82 & # AR5 AL X,
B 8 http://www libelium.com/sigfox-connectivity-waspmote-868mhz-europe-900mhz-us-
long-range/#!prettyPhoto

LPWAN B BERANRKG AT A4 L 8LHERALTERARNE  HAAEERAET
oo —HEASHBAFTX 0 £ ETHRA NB-IoT & LoRa 45 » MRS E R A8 E B AR
N\

B ESEGm k1) -
&1 BRAARMEHRE LPWAN @8 A
Sigfox LoRa NB-IoT
AREZATERL | £ EE 3 2
Wk E B A i rEER =
WHSLE HxTi& HxT#& 5 T#%
t bl > 85% HATEE A3 100%




RFFBIME AR = b
i U 4 R A il = =
H R Sigfox #+ &7 | FBTREE EAITEE

W FEEE

BAABAEEEUNEASARREA-TARAEM(GwE 6) > 2 — 24 AR A
FEHREBUBRERNBHARFANAOAGATELEARNE - EABAEALFERTR
BoBRELEFARERFHNA  CHECAGHE N BaMSM 2R EPARER
FEER R TEEAMG IR REHGKRALETRERED EEGHE R -

6 NSRBI AHEN G B
He g https://billionwatts.com.tw/pixel-view-zh

SolarEdge Optimizer T A EATH B B Bl(20 B 7)) ERHAESWHENERLELREH LR
REFRY  RRBRAGHEEEL BFTRBR TETUHHBEIAGAE T LHEBETE
B AMNBERRENATEE  BH L EFIREBEGHRTE N -

solar AT Cost effective maintenance
TR, e with monitoring at the module level

B7 AABASE B EaELENERB M
FEA KIGHE & %I 5 Lk AEIRAE A 2L 35 > 2014 > DIGITIMES

&% 4 LPWAN it %458 NEC 690.12 R&EWER F £ » THF B ATHERI

F

B A
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LoRa & & - £ 4% RS A £ 4 2017 F kA8 NEC 690.12 42 % » 3t ¥ A B 4 AR B 047
RANBERABAWE ) EARKBAT AL L AR RS Hhik(wE 9) LB FHK—
BAGAELASLHGERS

8 Ttk % LoRa E RSHAEX BB ARG AT T T ER A A

Normal State Turn on Rapid Shutdown (RS)
Serial 10 Module = 300V

Smart Junction Box Smart Junction Box

Controller Controller

Sensing:
Current/Voltage

3k Wp
300V, 10A

100~125V
(AC)

*Mpp= Maximum Power Point C . .
One Module : Voo 43V Power will be lock in each module.
MPP (@ 30V; Iyax= 10A

10 s LPWAN % 3,5 /.1 2 M7 2 34 4
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ﬁm&m ”%& F ¥ A LPWAN £4#f > AR ARHTHE > plEHEA LoRa &

M BEGRBEER > AIERTTHA NB-IoT £4F » £ E E 4T /18 F %3k 4 0k i B4z
# o RIT#R A SlngX iy - AR £ fﬁﬁ%%ﬁlﬂ‘:&%tl‘ﬁfo% & %é’Jk‘“ HRBEMRE
EES DG E: ‘“ltl‘ﬁfo ARhNABRERREAT  EFEABAEL G EERFALEIR

Ao ERRA B PR MET R ALl B R ﬁﬂs@ﬁ%ﬁﬁﬁf = % { AfRIE
N B

BRHEREARBAGATHER N B AR B R EAERE  FURRES 2017 &
NEC 690.12 4% % i A APP #: 15 % £ & RI#E &8 4F 4] RS oh fE ©

(—)U.S. fire statistics » 2019/4/30 # & > % B 4 B & (U.S. Fire Administration ; USFA) > B &
https://www.usfa.fema. gov/data/statlstlcs/#tab 1o
(=102 2 107 F 2B K R RBAE K KBRSt %k > 108/4/30 4% > F 2 RBE BB By

& WA
https://www.nfa.gov.tw/cht/index. php?act=download&ids=538&path=../upload/pro/attachme
nt/2185653287a86391b58269dedebada3c.pdf&title=102-
107%E5%B9%B4%E5%85%A8%ES5%9C%8B%E7%81%AB%E7%81%BD%E6%AC%A1
%E6%95%B8%E3%80%81%E8%B5%B7%E7%81%AB%ES%8E%9F%ES5%9B%A0%ES
%8F%8A%E7%81%AB%E7%81%BD%E6%90%8D%E5%A4%B1%E7%B5%B1%E8%A
8%88%E8%A1%A8%28106%ES5%B9%B4%ES5%AF%A6%E6%96%BDA1%E3%80%81A
2%E3%80%81A3%E6%96%B0%ES5%BC%8F%E7%81%AB%E7%81%BD%E8%AA%8D
%ES5%AE%9A%E6%96%B9%ES5%BC%8F%29 -
(Z)108 F3 A K ¥MAELB KR~ AKFERRAKKE LA K > 108/430 %% > F
ERENBIHGE 0 BRE
https://www.nfa.gov.tw/cht/index. php?code=list&flag=detail&ids=220&article 1d=5966 -
(W) B Z@#E—E > 108/4/30 %k » # 3 5 #(Wikipedia) > B & https://zh-
yue.wikipedia.org/wiki/%ES5%9C%8B%ES5%AE%B6%E9%9D%A2%E7%A9%8D%E4%B
8%80%E8%A6%BD -
(£) £ B A1 #3H(Demography of the United States) » 2019/4/30 #x & » 4 X B #}
(Wikipedia) > B & https://en.wikipedia.org/wiki/Demography of the United States °
(R)EEAD > 108/4/30 #x % > 4K B #(Wikipedia) » B g
https://zh. wikipedia.org/wiki/%E8%87%BA%E7%81%A3%E4%BA%B A%ES%8F%A3 -
(4 )National Fire Protection Association, 2017, National Electrical Code Handbook, United
States.
(\)Multiple inverters per PIDbox for SolarEdge technology > 2019/4/30 # % > Lemun > Bt 4
https://www.ilumen.be/en/multiple-inverters-per-pidbox-for-solaredge-technology/ °
()33t 45 dg RS-485 1 @12 F AMRAHK T 4 » 2017 > maxim integrated » F B K ok o
(+)RS485 modbus connection > 2019/5/1 #x % > OZEKI 10 > Bx &
http://www.ozeki.hu/index. php?owpn=5851 -
(+—)—#& %% Sigfox - LoRa ~ NB-ToT-2 B} 481X 69 & 42 R 8y #4487 > 108/4/30 4k » iBT
B E o R A http//www.ibtmag.com.tw/new_article.asp?ar id=25557 -
(+=)#7 M 4% 106/12/06 - 108/4/30 ¥k > HEBMBHLEE & > A
https://www.ncc.gov.tw/chinese/news_detail aspx?site content sn=8&sn {=38384 -
(+ = )Libelium Sensors Connect with Sigfox for Smart Cities and the IoT > 2019/4/30 # & -
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Libelium - E B http://www.libelium.com/sigfox-connectivity-waspmote-868mhz-europe-
900mhz-us-long-range/#!prettyPhoto °

(+w) KB 6 PV & 3 & 3 % 4-Pixel View > 108/5/1 i & » B &k fe » B A
https://billionwatts.com.tw/pixel-view-zh °

(+2)% B KA & 44 % &k AER1E A 2L 3 » 2014 > DIGITIMES -

B B

VARG A 2 AR BT B R S Be e T 2 G & &R F 8 4 b Bl i
Attt RE %HE%
Afoieieft ®E FHE

EYIN.
=4

= s &

K 4R % 22 35 )& (Polycyclic Aromatic Hydrocarbon, PAHS) ¥ 38 35 sk 38 6 58 8 > BR B354
Directive 2005/69/EC #, € & 2010 A2 & #4554 A48 B 69 /v T i (extender oil )& B A% 2 A
7% ¢4 3% & (Bay region) 88 T & 4 bbb BRI 0.35% (ko B 1) > B 9 ERH1 4B F 5B HFIE
o L egfE R o

A8 B o4 Bl 4% % CNS 15289 (% ] ISO 21461:2012 » A F MBI R %) > R L Au
RUR S EESEARNLEETREFTEZEHORBER  BEEERTEE KRB AT
G948 R TR IANML Y MBS P TR E S HEEKI|RE > FERARNAN
YR A EMSE 0 RO B 1) 448 M B -

— -~ RERARG R HH

AR —BHER S BEANEAEEAMARTHERAGES  REANERE
ATEREHBIEH S RALEBES M T HRBARNEE(E 2)BBB—KH L > &
e R A R R ARG FEME > AR RE T RE - K ARBERY AERE
B mIih s REBARERER D BT hRARREREZ V2R ZEFIERS

1 $fehe b2 GG L IR A

23t
%

A2 AAEEMB(S)FERE

2 LA E B
A A BEE B BER-C
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S AR M % B L HEKE ARG D = f5 B
(0.2~5.8 ppm, Ae bty xR W 4 ey
R) > FE&(6.0~9.5 ppm > B> BRI ERY @
ERAENFTISHE)RESE TR RTEBEET
&(8.3~9.5 ppm> X84 % % 5 49 4 48 B AT 2 JE L 50
IRk B RR T AR VRS 2 L
Lk kB 3) o AR EZBEK AR 4B 5] 4 B SR A5 o 2% 07 8 24
HENELERSEBER AR

FaBHt o AT HTY $E

FIE A F a5 1%

$&

4 4

S

=

%

A
7z

S

N

H Y a8

\

~

PAHs Mix

Benze)(al_)lpyrene Benzo(e)pyren
cunik: CaoH12
. e
e \ A 3]
Extender 0il g 9 a
N Sy P F ( BaP 0.08%) © fas; 3]
Benzo(a)anthracene Chrysen
CigHi12 CigH12
< PN x 100
/7/ %\ W ,H ry;\ \
< - TN =\ L
—" ) AL
NS N/ @
CDC13 _TMS o o o
Benzo(b)fluoranthene Benzo(j)fluoranthene o o &
CaoHi12 CaoH12
VR T
AN ™A ] N N .
- j\ T \/\;:\/\ e e \I/ N
N \% / AN
Sy | ‘
Benzo(k)fluoranthene . T ; ; ; ; ;
CaoHi2 leenzo(agz):mt;racene e 5 . A > opm
= = A M M = p= S e 23 .
3 #1454 (Directive 4 AL R T @ AR

2005/69/EC) 45 o 7 51 % 1 8 4% %GR~ d i E R
%R IEE LB REA ho Tk s (BB ¥ SRE)R %
GHaSERRT  AUART B IR A

B 1] 4 w5

55 %18 (4o B 3T A0 Tt sy B o RARF B 5 IS0 B ey o T A Lk 8
Mo RS BHEGRRIIRE BT EMA ISR FIEMNEE 5 RF IS5 2
(B0 352 A RIS » Chot 5 RFEMH AK LT - SRFICRMN L6
FEHABEE O CPBENED > FHARMAMASRER > TBBLANEHHE LR
FHhaF o

3 ﬁﬁﬁ?@kﬁﬁd%’;é{] 8%@%5%%%%%/{%] ’ %}%%*ﬁﬁﬁé\%ﬁﬁ%i\%%%g@ , /fgglgljy\
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( —) Directive 2005/69/EC Amending for the 27" Time Council Directive 76/767/EEC on the
Approximation of the Laws, Regulations and Administrative Provisions of the Member
States Relating to Restrictions on the Marketing and Use of Certain Dangerous
Substances and Preparations ( Polycyclic Aromatic Hydrocarbons in Extender Oils and
Tyres), European Parliament and Council.

(=) CNS 15289 :2016 HALKBH & Fiw Lib2 % B 5IE 4 BRI A% BHEIFARE R
B o

( =) 1SO 21461 :2012 Rubber—Determination of the Aromaticity of Oil in Vulcanized
Rubber Compounds.

(w ) C7/GF/csteeop/PAHs/12-131103 D(03) Opinion of the Scientific Committee on Toxicity,
Ecotoxicity and the Environment (CSTEE) on “Questions to the CSTEE Relating to
Scientific Evidence of Risk to Health and the Environment from Polycyclic Aromatic
Hydrocarbons in Extender Oils and Tyres” European Commission 2003

( &) “Replacement of Highly Aromatic Oils in Tyres Frequently Questions” STRO
(Scandinavian Tire & Rim Organization)

(75) ISO/TC 45/SC 3N 2011 Rubber — Determination of Aromaticity of Oil by NMR
Spectroscopy, [SO 2011
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( — ) Performance Characteristics of the Milestone Ultrawave : The Single Reaction
Chamber(SRC) advantage, Milestone Tech Note UW-001 > 2019/03/28 # % » B B
http://milestonescicom.powweb.com/phocadownload/uw-technote001.pdf

(=) Anton Paar Multiwave 7000: Microwave Digestion System with Pressurized Digestion

Cavity
( =) Milestone ultraWAVE 4> & Sy 40k 16 % B £ 4R > FIAAFH A MR 3] $2 4t o
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