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Abstract

Owing to rapid growth of global movement against air pollution and global warming, many measures have been increasingly
required in recent years to reduce emissions of air pollutants and greenhouse gas from ships. Emissions of air pollutants from
international shipping are regulated by Annex VI to the International Convention for the Prevention of Pollution from Ships
(the MARPOL Convention), i.e. Regulations for the Prevention of Air Pollution from Ships, which are under the purview of
International Maritime Organization (IMO). From 1 January 2020, the upper limit of sulphur content in fuel oil used on board
ships going outside designated emission control areas will be reduced from 3.50% to 0.50% in order to reduce emissions of
sulphur oxides (SOx) and particulate matter (PM). It is permitted by a regulation of Annex VI to MARPOL to use exhaust
gas cleaning systems (EGCSs, also known as ‘scrubbers’) instead of using fuel oil with sulphur content of 0.50% or less.
Scrubbers have already been installed on ships and deemed to be installed more in future, to enable them to use oil fuel having
higher sulphur content than the limit. In a wet scrubber, the exhaust gas is mixed with washwater and the water-soluble
components in the exhaust gas are removed. In accordance with 2015 EGCS guidelines adopted by the IMO, the values of
properties and contents of washwater such as pH, temperature, turbidity and concentration of polycyclic aromatic hydrocarbons
(PAHs) should be monitored and recorded continuously while the scrubbers are operated in ports, harbours, or estuaries. A
Working Group 10 “Exhaust Gas Cleaning Systems” in ISO/TC 8/SC 2 was established to develop an international standard
for continuous on-board pH monitoring method. In this paper, we describe the background to the launch of the Working

Group and overview of the international standard currently under development.
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1. FAMNE

[EIBEEUE(L 4% (International Organization for Standardization, ISO) D& OVMEERAN B R B4 M EERBE
PRy RZ B2 (ISO/TC8/SC2) (T, 2019 4 1 Mo ICiiE SN JPkEE Y 27 LMERXZAR (WG 10
Exhaust Gas Cleaning Systems) 3, AFFERESIZBWT (CUTF, BUELTFET) , P A bdE (EGCS) 725
P SN D 0EH KD pH Z i Bitid 92 72 90 O FHUELE (Z B4~ 5 [EERHIAS “ISO/NP 23668 (Ships and marine
technology — Marine environment protection — Continuous on-board pH monitoring method” % B#% L T %. EGCS I%
BEAF O st s &2 I T o 2 2 e lilis L7 OHEN AUZ, KEMEETH 2 LT SOx ZfRET &M TH
5. 2020 41 A BtA S5 EREE SRS (International Maritime Organization, IMO) {2 X 2 i FBRERIM DR 2
SN NT, BEESHORSEFERE L TROLNATWD., FEHLIIAREELZERIC, are—T3k 7 n
Va7 b ==, WNZE=FA=F L LTHIL, EERBUEOBREICHRL T D, ARTIEZO WG %
MH ETFDZ & e oL, BUEBRTE T OEEEE OMEIZ SV TRT 5.

2. EFESEE (M) BT RKIRERHOEIM

2.1 IMO 28+ 5 KRRIRERF

WA ZIER T D15 GBA IR DWW T, TS K 27532 D7 O DEEESSK)  (MARPOL §549) (23S
=, EBEMICHBI SN TWD D ZORMOMIEE VI (1997 49 HEHR, 2005 45 H3%h) 1%, KEIGYIE
DOT=HOHRITH S, MEE VI I 5 ORI (Nitrogen Oxides, NOx) , it s5#{L4 (Sulphur Oxides,
SOx) , Ki1ik¥'E (Particulate Matter, PM) 72 EDHET ZAIHHNDIED>, Z o B —SFDEMH HRAET HEERMER
e (Volatile Organic Compounds, VOCs) , s iCTH KRR I SR 7 v L ED A Jahki#y)
B, fHRRERL O S EEICBET A L E ATV S,

IMO Tl R BB E R OB £ 0, BffodEA/e X250, HEFREIZHET CORMIEN T ITH
S EE SN TUVWS. 2008 4F 10 HICBfES 7z IMO OF 58 [MVEEEREE(R#Z B4 (Marine Environment
Protection Committee, MEPC) ~ClZ, 26 OHET A D NOx, SOx 3 X ONPM Z BT~ 5 72 O IR O #EkA A
EE SH, MARPOL §5KIHHEE VI OBERDBER S 7z (2010 457 AIZH%h)
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NOx 35 LUV SOx « PM BUfillZd U VTR Z2 DI, YA 70 1 TR O B 2 b T D M Th D, =
L, BEREZ2METH DIR=ELE ST A (Greenhouse Gas, GHG) &7 D, NOx <° SOx 7S KEIEYE D
THEEMRCHLEAE v 7, PM 728, AR EOAERER~DOFER KX WO THD., 207w, B~
DFLE A E G LTt & T R EWHR  (Emission Control Area, ECA) & Z DO (—IfEER) (2517 TH
FBRILAES HAVTE 72, 2019 4F 4 HFEE O, X ISR HsE G, -0 M, SKE - B 2005 200
W, KEH Y THRF) 2SECA & LTHRESNTWA.

Baltic Sea
(sox)
|
North Sea
SOx) A
\ b
. Em S -
am N oy 3
i\}l\ \‘A} L > & ¢
US and Canada ECA "iy T
(SOx/NOX) ~—& 2
\\\> ﬁ;rto Rico and
Hawaii anff US Virgin Islands
% R ( (SOx / NOx)

~. 0.5% Global limit

(MARROL,:2020) North Sea & Baltic Sea

0.1% Emission Control | NOx ECA (2021~
Area limit (MARPOL)

1 IMO IZ& 1+ 2 B &EE ECA

2.2 BRERREY) (SOx) H KU PM R

IMO (28T 2 HET ABIHID 95, SOx BLOPMIZEET 2 & DI, BRERH T ORRE S IRE ZHiH 35 2 L 25
ARE LTS, BRERIMORIEE DD PM AT 501, MABREHI ORESIRE I S —8 v A —4— (BIfE
® ECA NTH 0.10%LL ) THY, [HboBBEHEMO 10ppm DL T2 E &g L TEL L, PM HIich
LY NT 2— My WELEY) OFENRRENZDTHD. D7), WREZ2DMIMOMERKE SR
%72 <, HATT DUWERO I T ATREZR BRI IR E AR D G TS, X 1 IR ETW5H ECA WTIT,
FTIZ2015F 1 H 1 B2 BREHIH ORISR D EIRA 0.10 %251 & TiIFbivTns. —F, —iEk I,
2020 4E 1 A2, BREIORRE RO ERRABIFTD 3.50%750 5 0.50%(25] & Fifbhbd.

Z OBRERM ORI ~ORIERITIE, WL ODOBRIRENRH 5. — D134 F Tl SN TE @i 0sk
ERREHE (C M) 2> HIEREREI~OREHSIA CH Y, (REREERR & Uik, B @homs A =)
F70F, BEES CIRMEIRITRBA 72 AMERTE C Eil (Very Low Sulphur Fuel Oil, VLSFO) bS5 FETH .
F7o, BB LTI SN D3, ARERC LNG 72 E~Disfa b, B 2 Hins. KERERED D W Rk
OFRPUZIIAME & FG T, (561 o7 7 OEIRIA R E < BT 503, —HOREHE CIIATRREMIZ/2 5
BHELHHEZEZDLND.

—77, I —OOERE L LT, kO EmmmEREREZ M LTt ETHET A0 Ofii2 3 272 5 EGCS
(LLFE, SOx A7 F3— L HIES) ICHELNEE > T 5. SOx A2 F3—|%, MARPOL I HEE VI &5 4
HAITRO LN TWAREFERTHS.

3. S0x R Z/\— & HKRFIDRE

3.18S0x R 5/3—

IMO DHEHT ZHIHNZIBNTIE, %< DA, M ETOH T AE=F Y o ZIFERE TV RV, FE BRI
K ORRESNTFMHTHIEL TWHZ ATV« HRUBEE O/ T A —FZ ORI X VT 5, 5
WITRERHE B2 WS T2, B ORI 2 HiH T 57 EOJRIZ L T, NOx, CO,, SOx HEH&EZHIHI L
TW5b. BIE, ME—RBINICEET ADE=42 Y 7T TV DD, SOx X ROFRIETEL L GED S
NTWDHEGCS, 97205 SOx A7 7 3—=Th 5. BIRDERBY, SOXx AV T3—F, TV NLOHEH A%
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WK E TR E VTS L, SOx ZFRETHIEBETH L. A7 T3~ IPEFKORE « WEROE NI L - T
EERERNEDY, A—T o —T A, 7a—XRML—7 5B, 7Y v R (F—7 v —X
RN —T7 % MBS UCEI D B2 mlRe/e 520 o 3 U ans. K2 iiA—7 2 —75R e 7 a—X K
N—T FROFARN BB X A ™7, Z OBRROIERRIZ STz > T, ERRR A 7 T 3= A — 1 —OFfk
T& % EGCSA (Exhaust Gas Cleaning Systems Association) D7R—AR— 7 EA2REIZLTz2.
F—=T—T5RE, TSR E—RNEbWnbil, R COHRLIZIBNT, SBEbE-HIND &
BEZoNH A ThHD. PeldKklE, /97 V0 VIETH D M KEMINBEUKL, 1 BOH (T 3A) EHLT
PET A SOx ZrEL, TOEEMIMEKT S, ZOFKDOAY v ME, FFRFlIE LTOT 0 Y HEIH
AHNIAE 270, BEHAITA MK MZ D ENTE, EEERN L TR ETHD. —FH, kD
FRA Yy ML, HUsEH 2 & CHERRBIOB Lo ) 7 TlE, SOx A7 T 8—%fd 2 8, EKHR SRR A4 5
HMENELHZ EThD. RA Y OB —inFER EORHNMEE T, T ClcdikpgtibtshTns =
V7 HHY, 5% IMO IZBWTHHEKIZ X DR~ DB OWTIRENMTON D TETH 5.

Open loop Scrubbeg Exhaust Closed loop ~ scrubbed Exhaust

*option

Seawater Freshwater / seawater*

- AA A Clean

Scrubber water

make-up
@]]]M@ Exhaust | | Water monitoring
from
ontinuous [ 4% engine
monitoring* T

Pump

Water treatment unit

Continuous Bleed-off water
monitoring ] out,

b—

r 1

ngin N,

Seawater Pump Cooling systems for engines
in and air conditioners |

F—TUI—TARK 2a—XKIL—TAK
K2 SOx R I1\—DEBHERK

3.2EGCS H4 K34 vIZH I+ BHEKEH

SOx A7 T /3—DFRGE L EHDOHIEIL, IMO @ 2015 EGCS HA KT A4 2 TEDHNTWD. 7P, HUES
SR HEIE L L DT, {5YLF5IE « %5 (Pollution Prevention and Response, PPR) /NEERIX, ZDOHA K
TA L OBEIEELFERT THDH. SOx A7 T 3—OWimitEgelL, T A5 SO, (ppm)/CO, (% v/v) Hoa v
TRHlid 2 Z &2/ 5> TEY, SOx A7 T3—=%HWDHIZIE, SO, 3 LU CO, 2385 Hll L CHHIE A0 &
FIZED SOx HEHEZEMR L TV D Z L 2R S 2T U 67200,

F72, EGCS A RIA T, PEHATET T, R LB E KOS L CHHTEZRR T TEHY,
FDHHb0FE 1 NTRTEHEBICOWTIRES LI-E=4 U I REESIT O TWAD. BWdkiE SOx 2N
THIET, BELIWRMIZRD. F£T, EVAFIZEEND AR, EEECM 72 &b BEEFKICRI S A T0,
PEKIC L 2 BREE B2 2B LT, pH, BE (LICAASLELSFE R EOHHICEE) , 77> L UAAYSEER
FEBRAKSE (PAH. FEITHEOPMICEE) 2l d 52 L Lo TnDd. M2 KR 1 1 Hbhd
X 91Z, BRI K EBUK T 28581218, —MRICEUK & PR OZE L > TUREMES R E 20T, %< 138Uk
M EHPEAKRBD 2 D TE=Z Y T HBIR>TN5.

33EGCS 4 RS A UIZHBITBpHE=R ) VI DEZLERER

pH [ ZJE O KERBEC/AKAE AN EH E 71X E 52 5 2 LN Mb TR Y, @) pH fETo
BEKNMETHD. £z, BEHREDT-DIETT2<, EGCS HEEDOBhRA /2 Ei-CHEF T EIZ S pH O£
=XV I EEREEER-T BN,
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e =21 A HEAR ST

pH 1. pH ik = 6.5

PHyx — pHyx = 2 (WUATIRFO 208 )
2. HEKkADH 4m e TpH6S LR

(BRI R I OZEMET T, FEE 721 3BEF R X 0 FE)
R 1 HDVNE2 OWT IO ERTEE LD

LRI ENRIRA LK SR 7=+ F L UFHY PAH
(PAHs) PAH jx — PAH i = 50 pg/L (PEF/KEE 45 YMWh THEEHE(R)
)iy Wy — #)E 5. = 25FNU or NTU

2015 EGCS HA RTA L OHEH AP AKPEH 7 747 U 7IZBWTC, HEkE=4 1 > 7HEEIZOWT, pH FF
IFUTOEICHESN TS, 72721, EGCS HA N7 A L BAFEH O pH FHU& TlX, pH FHOAEAAFRICE
RBHRMND DT80, ARETIE, pHFHE pH Bl R THD pH A—F— (F T AI v ¥ —) oK ISL
LH0E LT, BTICRRT 5.

10.2 Washwater monitoring
10.2.1 pH, oil content (as measured by PAH levels), and turbidity should be continuously monitored and recorded as
recommended in section 7 of these guidelines. The monitoring equipment should also meet the performance criteria
described below:

(10.2.1 pH, R (PAH & UCEHID , WEILEGIICE=XV 7L, SBETA KT D7
HETHR SN TW L HIETRET 5. BES I T OMREE 229 2 & 1)
pH
10.2.2 The pH electrode and pH meter should have a resolution of 0.1 pH units and temperature compensation. The
electrode should comply with the requirements defined in BS 2586 or of equivalent or better performance and the meter
should meet or exceed BS EN ISO 60746-2:2003.

(10.2.2 pH &ii& pH A—%—Ii% 0.1pH BALO/iERE & IREMIEZ b 727210 e H7gv . ST
BS 2586 #it& &> 2 WIFFEENZE UL EOHIMIZER SN B2 S L7e < TR bR, pH A—% —
BS EN ISO 60746-2:2003 7> Z LA EOFEIZEB L 72 < TER B2, )

Z 2 CpH BMOME L LTHIH TS BS258690%, 1979 4EIZBH%E S F2BR=H O pH BABO G TH
0, M ETORT ZR—HKE=Z Y T DI=HD pH BARO I & LTI, uTmWEﬁ%é

1 BS 2586 345D T g OFH A2 2 &3 5 FEEREH O pH FHO72DITESD HALT- B TH
D,%%@%@%ﬁﬁTékbwﬁﬁﬁ%b,Xﬁ?ﬂ%%m%%:?)/7¢éi9&$ﬁ7m
?Z%:&Uyﬁ%ﬁﬂbkﬁ%fi&m

2 pH FtOEMIL, BE, BT mv AHO pH FHCIIK 3 IR T L H 0 T A%, 2REM, BX
Uﬁﬁ?yﬁ%ﬁémk&ot@Aﬁﬁﬂimk&ofw (REE =D S L TRV E
BEMLHD) . BS2586 X, filx OEMOMEREZERNIFHET 28 TH Y, BEEEMA TN
LG TH-ThH, NAINDH AT AEM, SREMPAREZENZNFHET 2 FENEH STy
5. L, —kE LTREEN DB A EMICBOTIE, EBCHEAICMT 208 (Biseik)
TOMERE ﬁ%?éﬁ#ﬁ@f%ék%z%h F72 pH FHE, HEERED D HEDOE TR 2T
T DT LI, HEEAKE L TOMEbMLETH D & %7\_ bhbd.

3 BS 2586 T3 Harned Cell &\ 9 FEFICHERL/KFE AT 7 A EMZ FIEZ, RO T X B % il
5 LiZio T, 2D Hamed Cell [FHRATHEDBRENTIBY (AATIIEZHZERFEIEA
PERBATRORZET FHEEERA L ¥ — (NMU) 2MRA) , ZORANRNE BS2586 (T A
L T2 E 9 i OrFliaiRi 35 T & 7.

4 BIfE, BS2586 (TiE G L7 i pH BRI IAFA(E L 720 .
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U bED X 72BRHICE D, FEDIL, BS2586 DA TIIAZ 7 3—DHKEART O pH B L L TEr+
BTHY, FEHEMOFGESE U THEARATRERFMEAGIH SN TS Z LD, £< D pH G A—T1—DB A%
W, 22— =12 > THRABENRAETT AV v MR- TS EEZ T,

I TEELIE, MAORHBICKY, EEEMEHWEE pH =4V v 7 2RI hT > TREMD R
JER S EHT D008 LW pH 30 ISO MK 2T Th 5.

Resistance meter

%Rz (Voltmeter

Reference
electrode

I’L Gel reference
4 electrolyte

Glass
electrode

Glass electrode
electrolyte

ﬁ\\\&
@( Liquid junction
Temperature sensor

"Thin glass membrane

3 88 pH BEDEAGI

4. [EFFFHREZEWD 23668 DEE

4.1 pHET ISORBEDEZ—7 v

A7 Z3—1%, SOx HIE D= EGCS & 7211 T/ <, NOx HIBffod—>THs EGR (Exhaust Gas
Recirculation) EEIZBWTHHHAEN TS, 2oL, EisERE 2 EH U7 BRICHEH S D HET A % B
THEEITIL, EGCS HA RTA L OHKRT 747 VTR S, @it =% Y v I REH ST LN TN 5.
—7, f&ﬁ;w%@%ﬂ/ﬁi%ﬁﬂﬁ“éiﬁ/\ %, ERROPEKZ 747V TiddEA S, Lo LR s, EGR A
7 Z =@ pH FHUMTHOIL TN D, Lo T, ZORKTIE, SOx A2 73—, EGR A7 T /3—DI7¢:
57, FRRIIC pH EHEAMLE L R ok FEEEA X —7 y FE LTWA.

4.2 WD 23668 D&

BIEBRFE R OBk TdH % WD 23668 “Continuous on-board pH monitoring method” DHIEEOIERLZ £ 2 1R T,

BN pH FHANZR W CTEE & 722 5 pH BRI OW T L L7z (D) . pH EIL, WERY, (L2 51E TR
ETHZEIXTE N, EA RITBEDOHKZ © > pH FEER CEfTT NI bt T\a. pH AR
FEIBRAO 72 [ ZE R LRI DWW TE, [EREIC AR STz pH O—RHIEE CTh 5 Harned Cell 154 VT, [EFEE &
MEES (CCQM) ITRRE SN-4 EREYERERT (NMIT 72 &) AMERTT$ 5 59, ZO— ISR~ h L—9 &
VT 4 BT 572012, 2 OFEER 2 AV CRIE L7z pH 512 AW CEMT 217 - 72 “IREESER & VO D 1%
272> T2 (M4 ZH) . K ISO HIEETIE, A—I—IXEBRMREERBEO— ISR ~D N L—F '
T 4 DR BT TR OFRAE pH FEUER  (Certified pH buffer solution) % FIV T pH FFOVEREE: 2 5 Hlid~ 5 — 5,
Z—W— LD pH FEHER  (Practical-use pH buffer solution) % FWCIKIEAFB 729 & L7z,

WIZ, pH FtA—H—IZkI L, pH B L pH FHOMEREMZIA LML (O, @) . ABUEOETZ 5 BT,
M A2 Z3—@ pH GHANCH T 2 Z LD, KEEEICBI L CIX EGCS HA KT A v OER L [FZELL EOMRER
DL, FAOFEM WAKELITEKFPCORH, Kia, A7 7 —HPKIZL 5158 ICeTE b2 L, B
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EHZTREICT 7o DR 2 MUNCI T o MRS H Z L &5t Lz, FHlZET 2 THER TH DG
IZXFLC ci AEWEAEE, 3 XOFETOWFHEIZ OV TR ZIZHE L TV 5.
1T, pH A OMRERMER T 5720, 2—F—SBI7R5 <K, ALT7F Y ALONTELLE @) .
Reference material Method —— B AEAN DR R R —
EREHRIREMES
A U,:0.003 Assignment of value Primary method NMIJ/AIST*
> and uncertainty Harned Cell HEEEFONEEHarned cellik
£ Primary (p H— AR (<& BIBEHIT
e Standard \Cahbrat\on ¢{#\ﬁ
© . aH
® RERERE
: U8 Assignmentm Reference method CERID**
5 0.004-0.01 e NDGEEAF GCell with Liquid junction -Eﬁﬁiﬁﬁoi&iﬁtgﬁﬁ (S
z B
o S d S EIEIC & B IR RIS
2 Standard [~ B Goso IR R E RIS 510
Calibration A = p
% tion fﬁﬁrﬂm&f l,cssams%ﬁ
5 U-0.02 Assignmentm Reference method Bi/BERRE
; ‘ e Mgt pH glass electrode R RABEROWE
Reference B 0SS A AR
Standard \Cl'b . Eﬁé%ﬁ;\ REATREL
. = iﬁt.’f-ﬁucssmcsséﬁlﬁﬁ)
Determination\ Routine Analysis SREp HRER . + ..... E‘tﬁ'ﬁi)‘—?]—
- pH meter Certified pH buffer solution RS DIRIE
Working
Standard p HIBER +> 255 )N—1—H—
Practical-use pH buffer solution S OBE
4 pHIZEBD FL—HEY T4
F2 WD 23668 DER (AEERFOEER)
Introduction
1 Scope
2 Normative references
3 Terms and definitions
4 pH buffer solution e
; ; O EF K OFEHEASE
4.1 Certified pH buffer solution
4.2 Practical-use pH buffer solution
5 Performance requirements and test procedures for combination electrode
5.1 Slope force
52 Repeatability @ A—H—1iy
. epeatabili
— EEOERETEE
53 Linearity
6 Interferences.
7 Requirements for pH meter for continuous on-board monitoring
7.1 Apparatus
- H @ A—T1—fF
. pH range .
pH FFOMEREZ T
7.3 Temperature range
74 Report
8 Calibration
9 Maintenance .
9.1 Manual cleani W =y
. anual cleanin, "
T B i EOTERS
92 Automatic cleaning
93 Storage of the pH combination electrode
Annex A o L
. . pH combination electrode performance criteria
(informative)
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4.3 WG 10 @5%@34%:&
WG 10 (21, BIFE, 6 HADS 16 DT F 23— R VEER S, HEBIROT-OEE LT\ 5. WD 23668 O
&ﬂ%ﬁ%ﬁ3_m¢.
% 3 ISO/TC 8/SC 2/WG 10 #&EHIAR

<A (AT =—F ) ([CTRESNZ SC2 MAITBWT, FiEEHm AR TEL

2018 4 6 J LT, IMO D EGCS A K 74’:/T_%E. éhgm\é BS 2586 ORI M A L.
th b Cife ) D& ERNAE I FTREZR pH FFORHlE & FHANZOWT, Hi7e RSB T
bbHZEEHBALE

2018 29 A FORMEZERTE (NP) ORI

2018 =11 A NP & L TGRS, EAEER (AWD

2019 41 H WG 10 %35, =2 B —F T

201943 A WG N THAIO WD [E] %
TN TR S 72 SC2 MBITHPET, H—MH WG10 25 A BilfE

2019451 WD I2 o\ TRl L OIS TE

201947 H WG10 N T WD EERR O[B4k

201949 A CD HZBRA T 1E

2019 410 H CD HEE T FE. ARSI NAUE, CD &R S - B RIS L T EMEETIE.

[2020 4 11 A [DIS BF MR ]

[2021 411 A ] UHRE FEAT IR

5 &hYIC

A WG 121X, HFmbld, @EN WG oarbe—F#frayos N —F—L LT, £/, 1§HERHENT
FANR—FELTEBIMLTWS., ARETHEA LI ET=4 1 7 D00 pH KR EIL, AARIE TR L
THEY, HAMAEMEH S ICRE SNTZERNRISEESZ A =0T R AR WG FEA /=D /)
25, NEHICBEDO AT v T E2 DTN D, FEIZ il _7= X 912 2019 4 9 AIZ CD HEA 4D L H & LT
LESETH D, AL, 2020 F22 D E DATHBREHMORESBGI & BRI 2 2 &6, ERNAOERE
ﬁ@ﬂﬂ@#%i@ﬁw%w LoD, b BLHBOBEEZFEBR LIz EBX TS, F, S%OIGHE)

WL TIE, ENEEEROZERAZEEERS 7V 7L, ENELESHOEEGS s -oE N EES
Lo THIEE IR D HT- R EBEMM OB ZRFTT 5200 THDH. b —F L LT, EHEMICAIERNGESF
0, ENADOTZXZ = LDEFEBMEFOND L HIBEN L TNETZNEB L TNAD.

BARNT, HET AVEEEEE IR 2 EFRBUE OBRFIZ ZWH /1 W 2720 T 2 BIREALIZIR < JEGEH  LE 9.
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