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Abstract

The management of the domestic water consumption of the current
water utlity was the way of applying the time of manual meter-reading
to record the abnormal conditions and notify users about that, and then
assign personnel to re-check on site. Considering that bulk consumers
were the key sources of water consumption for the water utility, in
order to ensure correct manual metering and reduce water apparent
loss, this research developed the management mechanism of bulk
water consumer by the following practices, which was the leader in
national water industry.

1. Use the man-installed data logger to get the continuous logging
consumption data, to build up the databank of type of water meter and
to improve the meters and types of water meter based on the result of
analysis.

2. Designate 100 AMR (Automatic Meter Reading) systems for bulk
consumers instead of the man-installed data loggers to have much
wider time span of recorded data of water consumption, to view the
appearance of characteristic of water meter operation and to find out
the controlling elements which could probably reduce the zone of
inaccurate registration by data mining.

3. Build a smart system and combine the data of domestic water
consuming models with billing system of water charge and water
meter to judge the appropriate meters and types of water meter. Try
out AMR systems from different factories to know the advantage and
disadvantage of software and hardware interface of different systems
and the development requirements of water utilities and to work out
purchasing strategies for the future.

4. Build pressure sensors combining with AMR systems of bulk
consumers to discuss the feasibility and concrete operating methods of
improving the density monitoring of water pressure in a more benefit
way.

It was discovered from the above research that if an over sized water
meter was re-sized to smaller one, the benefit rate of revenue would be
increased by 4.22%; if the class-B meter was changed into class C
meter and matching with smaller water meter re-sized from over sized
one, the benefit rate of revenue would be increased by 7.11%; if the
class-B meter was changed into class C meter only, the benefit rate of
revenue would be increased by 0.21%, whose effect was not obvious.
Besides, through the correlation analysis of water supply, there was a
positive correlation between the height of zone of inaccurate
registration and caliber of water meter, and a negative correlation



between the height of zone of insensitive interval and the elements
such as pressure sustain valve, intake pressure, the depth of elevation
of water tank position and control valve of intake etc.. The consumers
would not improve the problem that the volume of water supply
mismatching with meter of water meter due to the change of
consumers, water use habits and equipments. Therefore, the
management modes of the caliber and types of water meter which
were developed through this research could contribute to the
long-term development of consumers and water utilities.

Besides, this study tried out different AMR systems from different
factories on site and then made comparison and analysis; provided
concrete operating methods for combining expanding pressure and
water quality monitoring to feed back to the manufacturer to refer to
and improve systems, which was benefit to the localization
development relevant software and hardware; and built up wide
distributed sensors for smart management with 10T & ICT to improve
flexibility and efficiency in management, to increase the integration
and additional functions and to extend the water supply management
to client, which was the last step of overall process management of
water supply.
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2.1 XRREEE

2.1.1 RABEX o8 F ik
4 Julian Thornton & Reinhard Sturm & George Kunkel = Water

Loss Control —Z + R 3| B fE K&k ey 0@ k88 Bt - BoL/RE
ITEREERBERLAINTERRAPL ALRBS ZHERIF(E 2-1- B
2-2) mAFERPAEBEENT > KRBt E -

Waterford MUA (Colgate Drive)

100.00
87.50
75.00
62.50
50.00 H
37.50 .
25.00
12.50
0.00

2

©

=)

S
Volume (gal)

107,936
| 53,968
0

% of total volume

0-10 10-40 40-100 100-200 200-300 300-400 400+
Flow rate (gpm)

B 2-1 &inE &K E R
(ZH B - Water Loss Control)



10 Water Water meter is too small
meter is /\ \ 1 (‘—\
0 +too |al7v /( l <
20
: /
N
-60
Qmin Flow rate Qmax
2-2 BEBR
(& H)}’ﬁ/}% Water Loss Control)
Percent of Time i Range, gpm i Average, gpm Percent Voluige®
15 Low 0.50-1.0 0.75 2.0
70 Medium 1-10 5.00 63.8
15 High 10-15 12.50 34.2
Test Flow Rates Mean Registration, percent
Low flow  (0.25 gpm) 88.8
Medium flow (2.0 gpm) 95.0
High flow  (15.0 gpm) 94.0
' Total ' Volume at ' Weter
| Sales - Flow Rate  peter | Ervor
Percent  Volume' | (Vi) | Registration = Meter Error (ME) (ME)
Volume (Vi) (% xVE) | (R} | ME = Vi/(0.04R) - Vi llon
(%V) | milion gal | milion gal | percent milion gal gal
2.0 | 2,318.8 ‘ 46.38 88.8 [(46.38/0.888) — 46.38] 5.85
63.8 J 2,318.8 f 1,479.39 95.0 [(1,479.39/0.95) — 1,479.39] 77.86
34.2 1 2,318.8 i 793 03 94.0 [(793.03/0.94) ~ 793.03] 50.62
Total Residential meter error (||ne 8) .......................................................... 134.33

B 2-3 £t EHE
(_['_ i E)g}'\bb'@' q:' %“IHLEE’.-EIL ES V T %\%é":\;"’;ér")
(ZH B : Water Loss Control)

o[f 2-3° LB ASMK S ¥~ SKERRILS - PEAKKER
FEAZ I ELE TEHANZTREFHLER 13433 B E v
& € 2 A 23188 B ¥ wm > A} E B £ A

134.33/(134.33+2318.8)X100%=5.5% -
% 4 - /£ AWWA(American Water Works Association) 47K 47 5



4%%&%%#%2%%%#&@%& RPKEkZERBORE
*F) Al /EfiﬁﬁFﬁzba#ﬂc%f_zﬁﬁ:/ﬁéZaéﬂ‘;%ﬁauﬁﬁﬂ ’

rﬁu{ XRKEREHEZR 4B

— ~RBIRANKERE LT EE FAOTHESE R RZF 60—

i o

;~ﬁﬁ%$%ﬁ%ﬁ%%$ﬁﬁ°
ERERKEH UL RATR
g~ ﬂx&WH FEREFEAT R GG bR BEAIZIRA

KERME T ZARIE -

Mk ERA G KERBEL T E  EAREHLBARBHEENG A K
REREZETH FELKERMBRAVNAEZERAELERZEREKRE S
(BHFER TR RANKRE L) RIEHEBETRE(EF BN KENE
B T BB AT s BB HKRE > FPHEMAEEEN)AS
MEWFEAELZAARMRMEETN)

KEODRBEELCHBBRAEARDER KB RAHHRKER R
2T AT R B BETRBBARBETERARSR
FERM MK REERA - BEIRR > AXRRIEETRAKE
600gpm (136.20 m3/hr) ey & £ 4& A 150mm /B & A K & 7T At € Ltk
100mm B #aRi k& B8 E 0 RE R 0 i3 RAEK KRR AE 69 R E K
ME 0 A2 150mm BRI AEHEIR c KRR OB REBENA S
RAFEORAKE KR EFESRP AR E > T 20T 569 &8k
FlKEEBWCE BRI MNIE Jofo il g 697K Rk D18 F B4 0 123% UK
RECHAMRTAT A ARAMR -

%4 Tim Edgar £ XA k& F#(1995, pp. 41—42)— L v ey &
18] » 100 FAsr (& 7% 7% %o BA3r Ry 4T ) > B 22 35 55 o4k 0 48 100mm 8 5 7Y
KEHEE mBEBLARN - BIXBRTIFEEEERRAKEA 1893 32 FH
Ro{EZEFRERXELEBRA KK(EEE DTE > (208 E KD
100mm)Z R FHL & R - B &R KFRLAAR 2.72 m3/hr 49 KRR E &

iy

7



FAEFE > 45 #) 15% 2 A sk~ B ARBETSBET KT KREERA
% BEREBFRAARMFKTRESIE AR 1700 £ T - Edgar 45
HowR—EERKRIEFEORRETHKRER 10018 - X F MM
RFEFMMBBR—BEET -

K EHE B RAKBTARKTRESREB g7 1990 5 546 AT 0 1245 /)
% - k4484 K K John Sullivan £ American Water Works
Association #8 4 > 1990 4 8 A %] 1992 4= 4 A = [ » :+ &K 2 H &)

0 4% 3 e 3,222 0 Bk 0 &6F B RAKFITAKT AKEZ M TAHA
B F M HF3E e 6,800 E (1991 F 4 44) o

FIKE MRS 8 — B AF IR O T BUFAE A By K&~ 3o
RIKAKE c REZER KT B AB] > sk E R BIE N AKERIER
g BAPRAKERN E2VRFHELHE—MEEILH BLEFHHER

BEMEREEERERN T o AP ERAGE RAKE KRG
Ao REREEARAY A KE R TR SHEREETZAKE N

PATR P R ARG B ETARI B F KL Bl £FAETH
FEXAKE BRZEXIMTHE BMASLEAAH RS B
HRAK 7K 8] BT RE B Ay B R S M U 8] T Kb AR A K 0 33 R A K
ARE HAP ARG ALEERAERLE S REFEI ALK
RO RN HAREMORA PR TRRAARITERENL RS

2 1.2 8RR EEEAGBA ZER EH]
a%%&%%ﬁ%m%ﬁfé%ﬁ‘ it X Pisd 0 A
BERAGS THEB A ES LREAERAEA L EAE
BOK~ T~ AT EEEME RN > BBEFL - @EHEE - GPRS
ERMANMMED TN RFERRAGAERE  RREFEZ B F
s 1997 £ T B &% A A%, X P RIBESREALA LA T4
PHEMEERAG ) BT AREBAEERASL R P TEFHEA
@‘”%JE%K@&ﬁ@W%Tﬁ%@%&ﬁ’I%%%PB*i
ERERERS IRARSEEFE B8 RARAETET
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WERAFE - AFEBAR LR AL GAARA B AER G0
B AW EATEERE EE SRR A TAF - AT S H B N SMEH
B EATHA -
— ~ A4

K & (IWA)2014 & 7 A g 6y Water2l 848" 36 % 2 A
FEREA IO L, XEFRE  LEARY BRAKRKL B
R RS RABE GRS B RAKRBEKTEBANHRA Rt
B R AT BITEARSM AR ATIE - plo S5 TH K 47 &
REEKREMBBGRRA L REFPLZBWEEFEBTHAK
EOHAEPMBEEGRNME - A5 SMEBRARS  KEHE
ENERRERMN > HRBRITHEP ~ HEANTDERRA > HAA
BAERICHELTRBHRR L ABFROEAERNTLHE
I oAEER 025 HEgRE ~ —REME 4 ReyF XMEWMEH > ArER
%o KEWABHME  UAAREFFRER 20 F o HEHTE B
REEEERIF I P TR KE  HBH AR KA G - EFPITER
BHKERET BB T OTREBAMAKS oM BN EES T
AT MIFREBMABATEZ P EREE - 2R Lo RLE
—fTREEL HHBRKFEIE O ARERAIABSNEA -
BB RREABRRAID A AEZPBBERZESHRHK
B AAMEERAETONETURK - ZA LTI BFTH
AEOEP RBHE  REEMAKRBRENIL  UHBELEC
HAF—RA - S — B A AL BT ETHE RER
Ae@ FHRAEEE  FATE T RLCH ~ WEIHP ~ B3P
BEMRENPI B & edsmAa b PR > AT - MR SR E R F A
AR ARG WA ERESMN - A4 BFEKRKAKBE RN EA
B TA2 > LIRAT tm F R K e R b R o SR AR 3E 2 BRARIR » SARE
ST 84 Ak AR 4 R AE SR B B I AR > B4k e B AR 6 B B3R R B AR
HHGEEF - bsh 0 S SR FEEAT 4 280 B 2R ~ ARinE



Aok PSR QY BURSRFT > 2dkE 40 AN R — R B EA KK
PREFEANKREE A S FRHELEKAE  FRETHERRE
o Bl—FHRHEMMRAG—BEET

RENBRKEFELFREECER BRI ERREBRULE L
BKEOERAAYE > ARG R IBM A Itron 3] > #iik
BANBHRRART S HEHHAEETS &5 54k AaaNE
o ko B P A Ao B 53 £ (SCADA) » R F B A% - HE TN A 4K
GIS) ¥ FEEE - EHESEEAL KU ATEZLALE
REBRKAPHORRKERSI o#H 2 BRKFELZBST S BT
BRI - RAKEEREGHHORA K BT FETRREREPL ZHIL
FE HBRZRPEBVERRME &6 EFMAA - ETfok Ttk
REANBARGAL > BRERABNOBRG TR -

bz sh 0 AR ES BN R EEHET - B E L e Wayne W -
MR AR T ~ b F B RGN BG4 T B EN T - R EEMER
RAKNE) 0 B 1998 FARMYEEFRGEIRATELR AL FAANEE
A B s 4x B % (RF, Radio Frequency) % & > R & R&BH P IHLE
BET ABMERTH HBEKELEAS ERAPRHFTEAKEN
Bz Atk E 4% B THBRAPAEITRETERRK A
R AEAR B B e & 2-1 -

k& 2-1 AR ABRKRFERRARKBEFEREL

B kK 3] B fi AEEE |
P #
Mk EIET A | 1998 £ | TA%MR P | 2004 4 E KT P H—
RIK N 8] 182 & B 3t B $3E & 493K
?ﬁ‘ °
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BWARE B RK (2001 £ | BIWRAE | TEHREBEANG FER—
23 (PSW) 26 %A 7 | A AMR st & FE LD
(2% =KAMR -
KEFEH=1TA—
=18 A —
Ep 5 2 oM 2002 & |75 EF
Wayne " & f 7K
/> 8]
dbFBERMME (2002 F |3 HEAF 2007 F2m B B B3R &
& B Rk
3] (Charlotte
Mecklenburg)
REfmBETAR (2003F (6 FFAHE
7k 3] (Augusta) R P
1+P %R
i
3 2 2005 4 |12 ¥ W%
WaterOne 7K/ 8] A P
%% B Rk, | 2008 4 | 468 A
3 P (4 16
BIER
mERP)
BRETEF N4 (2013 4F |67 8 F BramPA B BaRFE e
% B RAKE RERLEAEEESME

(MWU, Madison
Water Utility)

N BRBEREAFEEA G
BB ayEF > RS ER
o stk moN B B3k & e A
P& 99% -
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ANENTEMNASERALUERY ZAEI R AR ERMD
ANEXERZBE R BRAXNEF KA R PDERET
BFABIMET X > HFHE 100 2RANKEBHFA > FERE NS
BEBIEFEEHTHRAEIRETREREL 547 ©

BABRKFERAADD R ALE RAAMAKELHYSEH(E
RRAEREARLY 1%) - 2T KELHY 7 BH(HTETEREAR
#) 25%) ~ ERTKEIRK 1 BA(LERTER ALY 50%) 0 £%
HEAEFRA KRR RE LK AER  BEEKGHA NTT E12 488
BARERTAEW - aHD R ZLERA BB ER O ELHS
TRTHLTREEFRAMER AT BARERZTEAKSAERA
BAZM A | HHRE -
— BN

RE®BERLR BRAKABERIABEFL 28 BATE D
BARERBOCAHAEEE TR AEAREREREBARHBRTERAD)
Bk OBERYBEREN LI ARERAKEFET O E
EFAKEZTHEEA R - BAIRNNAKRER B &R LE E oG
A BB E - #3TE 2014 A0 £ 8 R AN
SIEEH 1908 R, 2L BRAKFERLETHOL R0k 2-2)
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k22 EBHEARKFLERRAGALRTREL

1 K 4&78 B
2002 & | AN EXEBEHEE %ﬁ%é%é%
20034 | SASEANELHERBAEIEHEERLZSL
SKE— @%%% ¥k B &
2004 & | LAEXNEHEER P KB HE %%ﬁ)
AK%%@ R AP R B
2005 4 gmﬁﬂaﬁmmmﬁéﬁ%E%ﬁﬁ%%
2006 = | LA FE—EBHEEKBKESREBEERLRL
2007 5 | 6AKF LB HEKEKREFRBGFLRLZLA
2008 % | SAFEZEHEKAKEFRBDERLASL
2009 = | BELAFLEH - B RABZLMNZ 4
LAFEOEIER DMA 5 B EERI(KE - B )
2010 BESAPREAFTHRAKE AKREZELZH((ES
GOOGLE #: &)
HMELBRKEERKE KRB B RELE A
=] 1%
2011 5+ | BEELEAEELPHERSHELEYE -2 -BaBEE
Bl % 4
BEEGKEEBEHERE -2 -BREHEAL%S GIS
I E )

2. 1.3 KBHFEXLE

M— AR EIRAT T AR KB A KRAFERR AL

b K R 7 4k

Hew 2013 A2 G AT B AR EH AR EXRE M — A 2L A
4 #&(An Analysis of Water Pressure Affecting Metering Performance of
Domestic Meters in Taipei)/F Z 869 B 547 A XA ELTRAH K
BHEZAKRE S 0 & d 2000~2001 F £ btk @A R 0 LA
% 1999 £ & 2002 F R I B 23 R BH R o ERB G E K
JEFR I 4 0.5kg/lecm2 > B P K& T3 ek ¥ m21% ARKTE
ERE ) #he 2.1% > BRI AR LRI EIE A 4.2% -

X e A AT ARKRERE 2009~2010 FL&HHER
RARBINNERN L EHAKBREZGE (0 2-4) THKEE SN
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kg/cm™2

B 2-4 WAKAEHEKEE ZEHE
(BHRIR ¢ F4F > An Analysis of Water Pressure Affecting
Metering Performance of Domestic Meters in Taipei, 2013)

MM RKESRYE£4wE 25 TRARKESHAEAR ARG X
ARBEE M- REEER  WHAKBHAXRER AT EHEGHR
Fo mEER EN KN REFEEREEN R EZ o B
By KRSt FHAERAZHE -

A~
0 BYE
-] {‘éﬁ—%&-ﬁ%
] e
Hikk R
{ﬁ%ﬁ%ﬁﬁ AR {ﬁ%ﬁ%ﬁ%
% A & 34 po R

B 2-5 KERAHRBMMLEKEGHE
(ZH &R © ¥4k > An Analysis of Water Pressure Affecting
Metering Performance of Domestic Meters in Taipei, 2013)
HR o> BAR AR st A9 0 8 B KR 3 o i K
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Re SR A B B B Bz R R E a3 R(BPE A 238 /v) > Rt AR 4R EE
BRI EZREEWERNART 2 THREERRGAKYEE > foik
BMERBEBFREBARRI WARE KRR EERER ZH m
A

KRB LA RHBRITEMRAN T %R SR REFE IR
B 2-6) » Bpiat £ R (e) (RonKRERMBER s REHZI YL E)R
s EE (B) (BAX ERAKRBE AT EHme Bt %) -

B &L Ao B — WA A 5 A
o
2 4 i
Zil

l

I ..:.

Al il e

0 fle s == 4 f then srdi=el & -5 & ¢ Wil = 5 &, then 5 4p=0)

4 1 A sy L O b )

e Tardi +Za
o ¥4y

il -k
0 ¥ & fe -
Zaric

B 2-6 MHEZXRRUBE R 2MEEBRIEZIFTES X
(ZHRIR - &4k > An Analysis of Water Pressure Affecting
Metering Performance of Domestic Meters in Taipei, 2013)

BIHAELER > TUHREB ﬁﬁ&%ﬁ%’%K@ﬁﬁ
0.5kg/cm2» Z R E#H k3 E LRI (¢ ) H3tEMRIRI 2.3%; 2#
Bl sEE (B) BRI 2.1% - H ik i%ﬂ;bmk}?iﬁ 0.5kg/cm2 #5 % &4

"R EMARRI A 21% - o FE 2-7 AR

\lm
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14% r
12%

10%

LR
e) 7]
4%
2%
0%
0 0.5 1 LS 2 25 3 35
1.14
112 F
1.1
v o LB
W3
1.06
(B)
1.4 F
102 r
1
0 0.5 1 L5 2 2.5 3 3.5

7 & p (kg/cm?)
B 2-7T WAIKAMEaY48 %k R BRI AERE % KB 3 o 42 F
(ZHRIR - & 4k# > An Analysis of Water Pressure Affecting
Metering Performance of Domestic Meters in Taipei, 2013)

AT &b 8 @ 2000 4 - 2001 £ 2 ®mit S A KRS
Fo BEGRAKEM 24 BADRAR  SHBRAEMN  FED X
FiiFZEREREK (RRIBEZERERIIA) > ol 2-8 im0 b
kR ey 1999 £ & 2002 4 > 7T F KB IR & 0.5kg/cm2 - Ha#ik
% 3% o 4.2% o
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1999 - 2002-ﬂ:— 2000 -~ 20015]:—
(RFRE) (98 )
- 1 kR
d;ﬁﬁz% 1.58 1.90
b i:- .% =
(J;:iﬁ) *E 5.63 5.78

2-8 ZLEWARA G TFHKEEFHEKRE
(BHRIR * F 44 > An Analysis of Water Pressure Affecting
Metering Performance of Domestic Meters in Taipei, 2013)

HEEEBERGER EWEwE 29 B TRBEKEWHE
ALY THERE | BE4 6.0% -

7K B 3% 7+0.5kg/ecm?

EAE | tEME] RAE | ERAE
) e B & &

Jl | 65% | 214% | O
% ]
l 4.2%
=
ap 112 35% | 21% | 6.0%
T3 21% | 21% | 4.2%

2-9 KB 0.5kg/cm2 B &-FE 0L 3 R AT HE hu g B
(BEHRIR * F 4k > An Analysis of Water Pressure Affecting
Metering Performance of Domestic Meters in Taipei, 2013)

X H ko T

(1) ZFRnKEREME » REKZLB il F31% > KR
=7 0.5kglcm2 8% - Tt EME 1 T ERE ) B3 s 2.1% 0T &
RO E ) R A 4.2% - ¥ B 2-9 R &K T -

() Zbeh K BREE P (0.5~3kg/cm2) » 32 & % 48K R ey £k =]
3 oK kBN 0 dbes 2 MR 1A 0 {2 KR AZ:® 3kg/lem2 o WL B A TR
G RPERNE BV TS QB A HIE > BATRIEER
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(3) BN EILEMME R E - BAFEHSH (2012 £4 20%) > 7+
Bt EEFRRAEBERNAKERLZ  wB 2-100 2F@ T K
-k, MR e A 185 A TRB-KREWHE ) 2nd Rk
RETHEBY > FAKTE BRI KR GG F BRI Aol SR K

NRW -
& WRAIY 1R

1.85
KEZL JEE = Lo |_[ ]
ke / TRk E &j}[;}k\
. Nr yer 1= o] 0 1
KAWL &I E n
// 1
i . J( 2 [Ll j_{Pl}
Z= FRCE - |— | —
)'] o ¥ LO Po
K EP

P P 2 EERRBAE VIR F T
0 1
B 2-10 $4 k& EHR  WBREEL P S RAK

2.1.4 KBRAL - SRG{BURCISELBEALRERA

KBEREBOR L RTEATERRE N DHEGEENI] B
THABAKEEEMBESHHERGEMIL AT N ERR B EH
RAEFEW T HEARL  RTRAKE > LTHRAFE A EATE
Bk PN B vE 0 R A B vE ity B Lb By 0 SRR A Jb KRR
T AR 3% 64 KR B AR 86 0 3 VT R DUB AT — AR MR KRB B R A
MEROBARKBEESRERAER LN ZHUAARERITHE
KBRS R B AT o

ok REPE - LR TKBREAERERY GIS BE A4
A (2010) 693 X R ALK RZBZENN - RKEREZFHAHIH X%
KB &HB(GoE 2-11) » A T A EIRN KB 5 K
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EAFREEREA S
HREEREAR

3%35?{?%.}\?§§?$§aq
MR ERARBER

B 2-11 HaiigR KR ZRMEE
(BHRRBFE LR T KBRAERERKGIS BE 4
S (2010))

REZBRAKBRAENE E M2 1% (0B 2-12) ZAE—F 48
SRENEZR > WLBARASENBRANAH(E)VRE > ey BRI
B> Bt 6B EAKRBEHERA K, HEA — X E/RH > MmEB
BRAd 2RI (R EKGFRE) GIS Frit 2 B S Eh 4 0 T
RARKEE  FARNAEMESBRZKFE(wE 2-13)

xa [nmE
HeB Cssen
l 4 I..‘ : L] 7
DU
1 ' S ﬂﬁ : o
st v 2
S 2y y 3 LA 3 4
) » % - S r:l K /)
4 e N AT A
- : .'., '.. -9 25
" o S 6 8
/". ,"’ s =
- 2 yn & e by B -
"

2-12 KBRAEMAT FrEE-]
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o~
N
//‘ s
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B
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LT
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T
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2-13 KERAE

e Yl

EE-2

(BHRRBFE LR T AKBRAERERLGIS BE 4

SIER |

(2010))

ho [ 2-14 BARF ERIZEEAL ~ FHKBELGHAERFZER
BB B ERS B 2~3kglem® 2 > 4x i B 1~2 kglem? 2 B
Mo 2 1A kglem? ;AT 0 B &5 3kglem? A b > BI4AB A &

4o Ry B o
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2-3kg/cn?

'YEY)
I — ot
LELY
20—
L1Le
$07
1190
30/

(ARR
kg/en™2

B 2-14 WHXAWEKBRERLE
(BHRR BFE LR T KRBAERERZGIS BE 4
% IER § (2010))

ho B 2-15° & & 4 B 4 R AT SR B R AF Ak o B 3k P9 M 4R
BAF A B RARAEARST R > RAGEAKRBEERKELY 25
kg/cm?> & d kb~ Bdy RIEM E 1~2 kg/lem? > B 2 K £ 1 kg/lem?
EF o G EANBL AR 28kglcm? s B Ed RIEMKFE 1~2
kglem® » B 2| KB E Lkglem’ LF 5 BAEK%A B3R 8% - 4
JE 55 3R R A KA A & 4 o B 3h A K S5 -
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4
AR KB
& 1]

0.1-0.9

kg/cm™2

2-15 FALEEBARE > B
(BHRRBFS - HEIR T KRAERERELGIS BE 4
sSIEm | (2010))

B b b %R G EMETHRAGRNAKBERLZHE > Ao 85 72K
E2 O RKBREZROA — e GEBSHERBKREREFAELE -
TR 25 3R o R 353 AF ERARZT L EFIE 0 LB A5 0 4o E
2-16 B Aol Ao B 36 F- 20 $8 3% B SRR M S RVE N R BEE A KR DL
AT HMAE AR F KRBT ERBREANEE  ABRERBERANR
B KR 2 %3 Lkg/lem2 ;A b > 3R AERR & o Bt > 2010 4K 4
K A% bt KRR > B XS IR R B AR S AT KB RGR K -

BHI:09R/22  4648A-16
4.0
s oy 9 AR
3.0 -
* g5 VRN J ."""\ 2~
s T - 1kg/cm? s k.
@ 20 * N, T T o \--,‘[ v B
(kggf L5
/em)
L0
0.5
0.0
0:00 2:00 400 6:00 800 10:00 12:00 14:00 16:00 1800 2000 2:00 0
& 1 (hr)

B 2-16 AL Au R 3h K $5 [F 2 080 25K R A 3
(BHRR B S IR " AKRAERERLGIS BE 4
%wJER | (2010))

kR BFAKBREEBER  HRBHBFEREEL ZEHA P A
A MBI AR R B B R KRR 6 B A K R AR

A BRTRI SR ZA A FIRXH AL @R RN B2 H - HE
22



*%%F*ﬁﬁ%ﬁ WAKRIEE KRR ERBEAR P32 KRB
BFESR] > BAEA R 4B B o

2.1.5 BHZEYF %

& FHE# (Data Mining) & 403 B ey B A iz — > X 2 B8 &
5 ¥R 3o T4 B ok (Database) ~ & k&% (Data Warehouse) 2, £ 4 &
AL BOREETH P B EERA RO ERKMR  ARMAR
SHEZR o

1 4% Fayyad % A[Fayyad et al.,1996; 1997; Voro and Jovic, 2000;
Lewis, 2000; Han and Kamber, 2001] 7 4% & A B B k& 40 3% 45 36
(Knowledge Mining) 5 #7 #2 /5 AT 047 » H 5 B F B 2-17 ot » X

Lﬁﬂ%’ :

(1) &#tiA22(Data cleaning ):#% i 3fe R — 2hy Bkt

(2) 'ﬁﬁ‘iﬁtf_/ﬁ\(Data integration): 2 4R 5 &9 B H} R R -

(3) & #}iE##(Data selection)::Z1Z & 70 X A8 ©

(4) %34 (Data transformation): & 4 B 42 &k o

(5) ®FaR#)(Data mining): & FHE i 34y 22 AR -

(6) #a7%) 3745 (Pattern evaluation ): 4 & | & A F 893542 o

(7) %ok 323%(Knowledge presentation) : %ok 2 3745 B & -

T AR
1fu1ﬁ
T JER g
i) eriﬁ’] |:||:||:||:|

41 AE 248 1]

AT 'ftlf'

Ef

f.rVTHHJ

ol ek e

4 B ) AR L

B E ek A i E

B 2-17 Han and Kamber & kHE#h A2
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ERRDBMEBRAG BN TREAZRZNRA UEHEFER
T AW~ /A EETHAARITZREL  TH A mERLY(E 2-18) -

(1) & & X (Supervised) : T AR4EE 7 @) REF 4k eh BAR > 4o
y=f(x1,x2,..) » y B2 R B A AME > ik H B EE% ~ RRB PR
HRGEHFHRA T K -

(2) 7k & B X (Unsupervised) : £ & — PR ay ¥ 1% X AR L
SHBE B EHIM OSSR T ERBIEE  ARBL RS
K-means ~ W e & & 2% ~ BIBERA] -

. EHEY
(DATA MINING)
ikl fail
(predic‘give) (descriptive)
Supervised Unsupervised
AH ESk B A F R s L ik TR A
(classification) | (regression) | (time series) | (prediction) (clhsering) (summarization) (association) (sequence)
Bayes Net Regression Time series Cs.0 K-means Apriory Apriory
. CRAT Two step GRI
GaLin ANN Disecri PCA/Factor
Cox SVM Anomaly
Logistic

B 2-18 HAHES »HE

%t bt #f (contrast data mining) & % iR #h 2 — 3 0 2L FI 4R
A RAEHET > REFHERZEZR - Bl - RIEFER R EREH
B REGBEEANNBZREFHBATELZR  RRBRGF T E
Rz 4w FHE 2-19-
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LR FikHL) Gisto

Bl BoAR K
L 1 7 B A WA WA
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L=d WaterMind Supervision
System Edit Options Profiles Window ?

EEed 840

& Group (=@ =]

B ¥ All Devices

E| ....... m WMALS0002B810(+BB6965170738)
b M F103-130125/TWD

b Wi Al devices/pressure

B iy All meters

b B F103-130125/TWD

b = ANl pressure
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BREFMAEECHXFHRITHRELE@ITXHREN B

5-5 k% "F103-130125 | BEAAME T & 2K R EF @R FE
BAKEE
5 %) &3t & & Mtk % (Metering point)

R B K &

(Alarms) ~ A 7K 447 (Consumption analysis)% > A T %

Meter dashboard - F103-130125,/TWD

% 3R (Information) ~

\

(B 5-6) -
2 X BRAETE RE@RESAAAES
3y

S |

Graphicl Data ]

Metering point

98.59

% repartition

Gz @

(o] (2]

i

Id :F103-130125/TWD

Genera lCustcmer WA ] nterda'.a']

Serial number : WMA150002810
Phone number : +BBE965170738
Data number : +8B86905529228
Data alarms number : +BB6O05529228
Instant alarms number : +886005529228
Alarm text once True

SMS transmission hour: 01H

Data transmission mode GSM

SMS 15MMN transmission True

Information

& 5
5 o
Meter profile

{* Volume based

™ Time based

Input Channel 1

Calendar

2016/02/29

Alarms

Print All |

2016/03/11

[eReRoReRsReRekeReReReR
Qo0o0oRC0000
QeQCQOQQOQORO
[eReReR R e Roks Rk

Backflow
Tamper
Peakflow

Meter stopped

[eReRsReRuRsRaks Rel s ReRe
i eeeooooooooo
[eReRoReRsReRekeReReReR
Qo0o0oRC0000
QoQ0000000000
COPCQOROOOQY

Leakage

Meter oversized

Meter undersized

Meter out of range
Flowrate below threshold

Battery

Qoo ooo0000
QOO0 0000000

High pressure

Low pressure

Consumption analysis
Last week | Last mcnthl Tariff ] po u

2016/3/5
2016/3/8
2016/3/7
2016/3/8
2016/3/9
2016/3/10
2016/3/11

Detail analysis

B 5-6 R A KEIE R KRR @R

(—)zt & & R ik & (Metering point)
HERBKEREEH AR S

¥R A KR

=1

=2
/}I’:‘LE. >

a1k b Ik 187 8L

ESD

éﬁﬁd@a%ﬁ%i&ﬁ@] 5 18 Metering Point(3t & & F4 ~
B B AR 2 R ST Ak 48
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Graphic Data Metering point

Installation date : 20151222

=

Last SMS received : 2016/3/11

Flowrates distribution Since installation

Volume %
Below Omin 35.10m3 1.22
Omin to Ot 6.45m3 0.20
at to Qn 3155.76m3 58.58
an to Qmax 0.00m3 0.00
Above Omax 0.00m3 0.00

Effective operating time of the meter
675hdmn 34.51%

Max/Min within interval

Max flow rate

Min flow rate

15.67 m3/h inst

0.001/hinst Record analysis |

5-9 FREAKEEKMAE R
Rx48 B ToRHE IR

\

Graphic Data Metering point

Installation date : 20151222
Last SMS raceived : 2016/3/11

Flowrates distribution ISince installation

k]
Below Qmin ez
Qmin to Ot 6.45m3 0.20
QttoQn 3159.76 m3 58.58
Qn to Qmax 0.00m3 0.00
Above Omax 0.00m3 0.00

Effective operating time of the meter
675hdmn 34.51%

Max/Min within interval

Max flow rate

Min flow rate

15,67 m3/h inst

0.001/hinst Record ana 5|

5-10 FHAH A KEERMAER

Rk &) 07 & Fa] 3B IR

F103-130125MWD —— - —— — - - e
IDaiIv =] I\IDIumEper(em:age - I:v‘!rigeﬂuwrita =] @ o

Time basad [~ view data

HAuersge flow rate.
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F103-130125/TWD S— -— — — B li‘m

[oaily Bl :Euv:u:rcenrae -] [averszefiowrate - @ o
B ““5?5525:@;52 F103—1301.15,T.WD
RECR - I A
12 PR A AKETEREF TR EFET Tt AR
A
F103-130125/TWD :—__ - — — B A li‘m

|D Iv ~| |v olume percentage J [awer rate @ o

Fmi—lSGLZS,TWD
AN3A2 12:00

[ievess | _ oo

l513?ﬁﬁ%$”ﬁhﬁﬁi@@%&ﬂ F A REFEHER

A FSTAEEABMEET R ESR > B 5-11 A HE
FEMGEM B L  BBEG S LAY REBT AL B 5-12 A
EN BT RAMEATAEEFHNXBAMT)R G ERHME
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date Qstart to Qmin (m3) Qmin to Qt (m3) Qat to An (m3) Qn to Omax (m3) above Omax (m3) -
12016/02,/11 013 0.06 37.46 0.00 0.00 I
2016/02/12 0.13 0.09 37.82 0.00 0.00
2016/02/13 0.18 0.07 37.32 0.00 0.00
2016/02/14 0.08 0.03 50.47 0.00 0.00
2016/02/15 0.11 0.06 32.92 0.00 0.00
2016/02/16 0.10 0.05 39.26 0.00 0.00
2016/02/17 0.13 0.06 36.98 0.00 0.00
2016/02/18 0.10 0.04 37.30 0.00 0.00 E
2016/02/19 0.06 0.04 3423 0.00 0.00
2016/02/20 0.07 0.04 3741 0.00 0.00
2016/02/21 0.06 0.05 5134 0.00 0.00
2016/02/22 0.07 0.09 38.35 0.00 0.00
2016/02/23 0.14 0.04 3582 0.00 0.00
2016/02/24 0.13 0.07 3534 0.00 0.00
2016/02/25 0.15 0.08 3444 0.00 0.00 R
2016/02/26 0.11 0.11 37.24 0.00 0.00
2016/02/27 0.11 0.07 4473 0.00 0.00
2016/02/28 0.04 0.07 38.02 0.00 0.00
2016/02/29 0.09 0.06 5055 0.00 0.00
2016/03/01 0.10 0.07 4041 0.00 0.00
2016/03/02 0.08 0.11 3771 0.00 0.00
2016/03/03 0.10 0.08 4388 0.00 0.00 -
.&' Print | 9 Export | t‘ﬁ’: Graphic
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i - B
J Meter profile -—— — &J
Meter profile type |CL|5tc:m':Ed J Meter profile ID. 30000 Meter profile Rew. 1

Meter type EMS Meter DN
Unit of measurement ’h Register
Division factor 1 Pulse weight
Approval reference ’m

Metrology class [

astart (m3/h) [0.05 amin (m3/h) |0.18 at (m3/h) [0.45 an (m3/h) |30 amax (m3/h) |80

Il

Peakflow (%) peakflow duration (s)

Leakage (I/h) 0 Leakage detection interval (mn)

Leakage integr. interval (day) 7

T

Tariff threshold Interval {(mn) O=instantanecus

Meter sizing integr. interval (day) 30 Meter stopped interval {mn) 1080

Meter oversized time below Q2 (%) |14 Meter cut of range below Q1 over Q3 (%) 5 Meter undersized time over Q3 (* |6

1T

Low pressure threshold 1 High pressure threshold

| [ @ e
B 5-15 F R Ak A B B MK RS E AP R F Tom
0% KR A1)

(=) 7k %& & R (Information)

FRARAKETEEBOKEANA 4 BER > 23 H—K B
B REMOMBEERRARZLE » T !
L —f - B 516 BUFRARMEETER)  REAHARA
B~ AT— B R/KE AT — B HHERERR AT — B AKREME
FRAMNELEER(FA%A L8 08 -

2. BA% T B 517 Bamkk3ReE s BEKRAS - KA E R -
KEARKRZTHIE S g~ O BRI FBAN -

3. RE¥woMWEE B 518 BRAKENRSE - FREAKREE
BB RS E B B E SRS %A BR
EER 58 BT A (A B BB A 3% 10
R) > BERAERTAEERE - R EE e - 15 S
ELR ~ BiAJRE o
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EIE EORAESE > TR EFR]
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Data calculation :

BORFIR KR EHR

T B ELE & o

BT T A RIS I~ B KRR

L EE LT IOR

Day:1  Hour:00

5-16 ¥ B A K&

A KE—

Meter serial number : F103-130125
Installation date : 2015/12/22
Meter profile 1D, : 30000 Rev 1
Meter type : EMS
Metersize/DM : B0

Vaolume unit m3

General l Custcmer] WMA I nterda-,'] Information General Customer l WA ] nterda-;l Information
2016/03/12 Customer code :

Last reading : 28569.04 m3 Id :F103-130125/TWD

Last reading date 2016/3/12

Last day consumption : 38.03 m3 Customer :

Previous reading date : 2016/3/11 TwD

Previous index : 28531.01 m3

o-17 ¥R A K%

72 A8 K &R

ﬂ =2 =2
X B & @
Genera ] Customer WMA l nterda-,-] Informatien Genera Custcmer] WMA  Interday l Information
Id :F103-130125/TWD

Last transmission : MfA
Serial number : WMA150002810 Type /A
Phone number : +B8B6965170738 )
Data number : 886005529228 Conflg ;
Data alarms number : +BB6905529228 Supply : hattery
Instant alarms number : +BB6O05529228 Frequence : Inactivate
Alarm text once True
SMS transmission hour: 01H
Data transmission mode GSM
SMS 15MN transmission True
Input Channel 1

=T

5-18 ¥ i A K I RAR K K%

KEE?

(=) &5r(Alarm)
TR A K E
B &N IE
B & FON AR MR RE
TR A K E
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EARAALEHEAREM
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Last week |Last mc-nthl Tariff |

50
a5 -
acd-
354 -

. 30

£ 254-
204 -
154-
104 -

54
o

2016/3/5
2016/3/5
2016/3/7

2016/3/5
2016/3/9
2016/3/10
2016/3/11]

| Detail analysis I

A ABRTHERE R AR ZGRHICTEE D B ABET) 7
T AE 5] Ep AR B G %%&1%%W@Mﬁ7%kﬁﬁ% SEHLE
ﬂﬁ(l B 5-21) - & & 48 B3R & —FHM o
Hlarmslog [ 8 %]
Alarms Print All | e
wzmj 03/2016 E T e ]
1 2016/2/20 F103-130125/TWD Meter oversized below Q2=46%
D D D D D D D D D D D D Back_nm 2 2016/1/21 F103-130125/TWD Meter oversized below Q2=46%
QOO oo00 0D Tamper
QOO0 oO0000 00 Peakilow
QOoDoO000 0 G Meterstopped
QOOOoOO0 DG GO Leakage
DQOOO0000000 0 Meteroversized
SOO000000 00 0 Meterundersized
Qooooo oo D4 GO Meteroutof range 4 :
SODOOOD 00000 O Flowrate below threshold & | . o @ 5
QOO o00 00D Batery
QOOO0000000 0 Highpressure
QOOoo00000 0G0 Lowpressure
B 5-20 FREmAKERKBE TR B 5-21 F A KE kM ETRIR
.46 48 8% H
(m) A 7K 4# (Consumption analysis)
FRBAKEERERAK> T TREELEEZHERN LA BTHAK
EEM(R 5-22) ZHREE—F THARKEFAETEIEM B HE
o AT B M E PR 3 Bk B e H R £ B (E 5-23)
Consumption analysis Consumption analysis

Lastweekl Last month  Tariff |

Tarift 1 | Tariff 2 | Tariff3 | Tariff4 |

Tariff threshold 0.00 m3,/h
Tariff index 324331 m3
Tariff time 680h41mn

5-22 ¥ B M KEIZEAMMA KL

¥ A &

5-23 F T A KEIEEEE A Ky
M E T
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B ARG TGEA P A AKEN  wE 5-24 A%
ARKEXHEBRAKE BNETHEIRAARKIAKERSER AKX
EHAMAE 0 F PR EREB AITEFHAFBERAR S RDARFY
7J<F§§ﬁ:?;§ﬂ‘iﬂr: A I ko B ARZEE R 0 TEIF R AGAEER 0 B
SRR B AP AR B AE -

Record analysis : : F103-130125/,TWD = |

¥ View data [V Consumption [Manthiy with dailyvalues «| @ Min flowrate
v Maxflowrate
I~ Reference(s) =] =
-

Gn G L o[ GEHE e | 108 130125/1wD
50.58 ELE

2016/03/12 12:19

Lo | (] 5 e )
Bl 5-24 F L A AR S 4R P At - K BB
KE

Aoh o kol 5-25 T FREREMAUES B NFRAKEM A
HFAMEKEME AR HFEKEMA - FHAEKEL  FHAEKE
B~ FR e KkEE - BEARKEM - XAAKER - BH 15
wiERAAKEME - AR IS pAKERE - RRAGREBRAKER
ZER B EAKEML TRERF L A KEAF -
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Record analysis : : F103-130125/TWD.

[V View data [ consumption
[~ Reference(s) r

o QH» M SEd e |

Monthly with daily values ~| ¥ Min flowrate
¥ Max flowrate

54,
52

.
a2 37.46 7:“ iD

50.70

= : [

P
el alues
ERC| ues

38213881 -

3300 Ll
36.00F------

3200 -
3200
3000
28004 -
26004
2400

m3

22,004 -
20004 -
18004
16004
1400 -

2004~
s00-
4004 -
2004

2016/3/19

2016/03/27 20:20

@ o |

Bl 5-25 Ak MK T2 4R F Kb dm 2 A7 R0 £ R
BESh o B 4o TR AR BRIR S AR B P KR B R 4R A b ) — BB
ZRKEREZA -

Record analysis - - F103-130125/ W | 6 |

¥ View dsta ¥ Consumption [Daily with hourly values <] I Resenvir simulation
I Reference(s) = r
-
-
= 4 = T8 Default view
S AU oK S e e |
Consumption references parameters ==
| Profil
testl Position value - Name
1 o ]
2 378 |
f 75 ‘ £ Manual @ Day
4 097 & Meter © Week
> 2 € Meter average  Month
5 [
7 o
5 o001 Positio Value -
- = i = 1 s ‘ H104-130027/TWD
2 566 |
: r—
; a o
5 o
6
5 o
s 7 o
I 8 ]
5 ) s
]
21 Date 06/ 3/ 8
[y
0
@ o ® cancel
Grapnic Reference(s)

P FC ST py eyt e =)
KRR

B 5-27 A:47T B Al A KELLL AR 69 A KL #4547 » A 48 B
BA S TEZIREA RAET T FERANE -

seoh 0 B 5-27 & FARB I R A AR B K EIR 0 SRR A
RRAE R HRE > BATHREA  FARAELERKE AT
ROEB(wE 241 Hpri)  TrERBREKLEAESL TE

BRZ4AEKRE  FHARBREE T FBREZG AL LEBRZEL
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>
]‘ A e 2.
KIEZ =
Record anslysis - F103-130125/TWD - - - o . - ol
¥ View data [¥ Consumption [Dailywith hourly values +| I Reservoir simulation
[ Reference(s) I Fressure [ Faverage
e S [ priin
I7 Pmax
oo 2 Default view [ Referencels)
S5 QAU(» K S o —I F103-130125/TWD
: : : —
: 750, :
712
2.00 -
7.00 537
600 -
@22
378 -
500 -
. 378
?
200
200 - 127
057 n
200 o oss
ooo] [oo1] [o%0] [oor] [o2¢] [ome 00s] [0%0] [o%0] [0
100 0.00 a55] foo5) fo00] oo 000 jpf 500 =] 6:00 jaaf 500 | o 600 | 6:00 | 006 [l 6:00 660 0.60] [ 0.07 | 5:00 iy 5.0 il 500 i 000 | fj o06) [ 0.00
000
: § =z & = % & & & & & x & & 'z = 'z & &z £ & =z z
z z z H H z z z F H H H z H z z z z H H H £ H z
a 2 4 a 2 Ed £ £ B % B 2 2 Ed Ed B B % B 2 2 2 B B
2016/03/27 21:20
Calendar | View dats | il Prine | EZI
Graphic | geferencels ok |

5-27 TR A KB KB R Kyt —ta3 p#r—F
A G TR ARAR b 33T A RIR TR B hn ik X K SRR B
5-28 o

sE g
Bk 4o

Record analysis : : F103-130125/TW/|

D

@
R #

s ad

5
1 F]

¥ view data ¥ Consumption

[~ Reference(s)

Daily with 15 mn values

F103-130125/TWD

: Dﬂa : Index ;mB] Consumption (m3
i2016,/03/11 10:45-11:00; 28543.72 0.03
2016/03/11 11:00-11:15 28543.73 0.01
2016/03/11 11:15-11:30 2854376 0.03
2016/03/11 11:30-11:45 2854376 0.00
2016/03/11 11:45-12:00 2854376 0.00
2016/03/11 12:00-12:15 2854378 0.02
2016/03/11 12:15-12:30 28543 86 0.08
2016/03/11 12:30-12:45 2854568 1.82
2016/03/11 12:45-13:00 2854754 1.86
2016/03/11 13:00-13:15 2854541 1.87
2016/03/11 13:15-13:30 28551.31 1.90
2016/03/11 13:30-13:45 28553.20 1.89
2016/03/11 13:45-14:00 28555.04 1.584
2016/03/11 14:00-14:15 28555.93 0.89
2016/03/11 14:15-14:30 28555.95 0.02
2016/03/11 14:30-14:45 28555.95 0.00
2016/03/11 14:45-15:00 28555.95 0.00
2016/03/11 15:00-15:15 28555.95 0.00
2016/03/11 15:15-15:30 28555.95 0.00
2016/03/11 15:30-15:45 28555.95 0.00
2016/03/11 15:45-16:00 28555.95 0.00
2016/03/11 16:00-16:15 28555.95 0.00
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D Export |
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L-12-0305%%* | 75 [ 5273 | 4179 | 1094 | 26.18% 126. 18% o0 | 7979 6090 [ 1889 [ 31.02% 131. 02% 4. 84% 4. 84%
L-20-0159%%x | 75 | 13365 | 13702 0 -2. 46% 100. 00% 50 | 25440 | 24057 | 1383 | 5.75% 105. 75% 8. 21% 5. 5%
P-08-0344%*x | 75 | 13848 | 13591 | 257 1. 89% 101. 89% 50 | 20827 | 18993 | 1834 | 9.66% 109. 66% 1. 7T% 1. 7%
S-15-1246%%% | 75 [ 26696 | 22627 | 4069 | 17.98% 117. 98% 50 | 66982 | 44519 | 22463 | 50.46% 150. 46% 32. 4% 32.47%
S-15-1796%k% | 75 | 14375 | 14523 11 -1. 02% 100. 08% o0 | 43919 | 42056 [ 1863 [ 4.43% 104. 43% 0. 45% 4. 35%
S-17-1641%%% | 75 [ 16327 | 14541 | 1786 | 12.28% 112. 28% 50 | 39045 | 36123 [ 2922 [ 8.09% 108. 09% -4. 19% -4. 19%
S-22-1483%%x | 75 | 7552 [ 7212 340 4.71% 104. 71% 50 | 17415 | 15478 | 1937 | 12.51% 112.51% 1. 80% 7. 80%
W-15-0389%*kx | 75 | 21396 | 14599 | 6797 [ 46.56% 146. 56% 50 | 55026 | 36777 | 18249 | 49.62% 149. 62% 3. 06% 3. 06%
W-20-0313%kx | 75 | 21032 | 20874 | 323 0. 76% 101. 55% o0 | 64450 [ 52343 [ 12107 [ 23.13% 123.13% 22.3Th 21. 58%
W-20-0314%%x | 75 [ 26903 | 25600 | 1422 5. 09% 105. 55% o0 | 74443 | 66672 | 7771 [ 11.66% 111. 66% 6.57% 6. 10%
W-20-0316%%x | 75 [ 26325 | 25685 | 640 2. 49% 102. 49% o0 | 74085 | 66313 | 7772 [ 11.72% 111.72% 9. 23% 9. 23%
X-18-0000%%* | 100 | 18331 | 17591 | 740 4.21% 104. 21% 50 | 45022 | 40624 | 4398 | 10.83% 110. 83% 6. 62% 6. 62%
Y-04-0763%k* | 75 | 14965 | 14000 | 965 6. 89% 106. 89% 50 | 46794 | 43108 | 3686 | 8.55% 108. 55% 1. 66% 1. 66%
Y-07-0624%k% | 100 | 22177 | 21793 | 384 1. 76% 101. 76% o0 | 54869 [ 49577 | 5292 [ 10.67% 110.67% 8. 91% 8.91%
Y-10-0796%kx | 75 | 20576 | 20710 7 -0. 65% 100. 37% o0 | 44233 | 36634 | 7599 [ 20.74% 120. 74% 21. 39% 20. 3%
Y-16-0580%%* | 100 | 17236 | 12224 | 5012 [ 41.00% 141. 00% 50 | 52329 | 38676 | 13653 | 35.30% 135. 30% -5. 70% -5. 70%
Y-19-0232%%% | 100 | 20291 [ 18607 | 1684 9. 05% 109. 05% 50 | 26219 | 25010 | 1209 | 4.83% 104. 83% -4. 22% -4. 22%
43 960445) 8611861 102283 | 11.53% 111. 88% 2487912 2145989 [345407] 15. 93% 116. 10% 4.41% 4. 22%

172




B&AZCERILE KRB KB RmE

&k AT k% (B CA KEUN) BmERS
7 3 I I 3 I AN
s s iﬁg ”(g" g’;ﬁ ek | cguas |8 Z%;; ”(g" (”;ﬁ BMEF | KBHAE | MHEE |KBHAE
1-12-0038%kx 100 7033 2829 4204 | 148.60% 248. 60% 50 6850 2599 4251 163. 56% 263. 56% 14. 96% 14. 96%
1-12-0048%kx [ 100 | 5680 | 5682 | 46 | -0.04% | 100.81% | 50 | 5876 | 5353 | 523 | 9.77% | 109.77% | 9.81% | 8. 96%
1-15-0002%%x 100 7798 7687 139 1.44% 101. 81% 50 7399 6484 915 14.11% 114.11% 12.67% 12. 30%
2-07-0029% | 75 | 8129 | 7853 | 395 | 3.51% | 105.03% | 50 | 17447 | 13780 | 3667 | 26.61% | 126.61% | 23.10% | 2L 58%
2-08-0049%xx 100 | 20655 | 19807 848 4. 28% 104. 28% 50 38226 | 37148 | 1078 2. 90% 102. 90% -1. 38% -1. 38%
2 16-0031% | 75 | 27164 | 26276 | 888 | 3.38% | 103.38% | 50 | 52365 | 48775 | 3500 | 7.36% | 107.36% | 3.98% | 3.98%
3-01-0021%%x 75 19567 | 19139 428 2. 24% 102. 24% 50 33783 | 31660 | 2123 6.71% 106. 71% 4. 47% 4. 47%
3-04-0019%xx 100 | 12404 | 11940 464 3. 89% 103. 89% 50 29346 | 26665 | 2681 10. 05% 110. 05% 6.17% 6.17%
306-0034%%% [ 100 | 8053 | 7937 | 124 | 1.46% | 101.56% | 50 | 15974 | 15096 | 878 | 5.82% | 105.82% | 4.35% | 4.25%
3-06-0043%xx 100 | 20917 | 13962 | 6955 49. 81% 149. 81% 50 57218 | 37417 | 19801 52. 92% 152. 92% 3.11% 3.11%
3-08-0004%% [ 100 | 15279 | 13976 | 1303 | 9.32% | 109.32% | 50 | 41768 | 35669 | 6099 | 17.10% | 117.10% | 7.78% | 7.78%
4-06-0007*xxx 100 | 23503 | 21404 | 2099 9.81% 109. 81% 50 40120 | 34364 | 5756 16. 75% 116. 75% 6. 94% 6. 94%
A-21-0258%kx 75 16303 | 16336 126 -0. 20% 100. 77% 50 29153 | 27264 | 1889 6. 93% 106. 93% T7.13% 6. 16%
A21-0350% | 75 | 3549 | 3454 | 95 | 2.75% | 102.75% | 50 | 7118 | 6877 | 253 | 3.50% | 103.68% | 0.75% | 0.93%
C-14-1001%%x 75 17154 | 17684 0 -3. 00% 100. 00% 50 28185 | 26370 | 1815 6. 88% 106. 88% 9. 88% 6. 88%
F24-0853c% | 100 | 16109 | 12383 | 3726 | 30.09% | 130.09% | 50 | 26576 | 19775 | 6801 | 34.39% | 134.39% | 4.30% | 4.30%
J-17-0444%xx 75 12078 | 10861 | 1342 11.21% 112. 36% 50 26384 | 22627 | 3757 16. 60% 116. 60% 5. 40% 4. 25%
120305 | 75 | 4361 | 3395 | 966 | 28.45% | 128.45% | 50 | 4672 | 3430 | 1242 | 36.21% | 136.21% | 7.76% | 7.76%
L-20-0159%%x% 75 13365 | 13702 0 -2.46% 100. 00% 50 15432 | 14543 889 6.11% 106.11% 8.57% 6.11%
P-08-0344%xx 75 11016 | 10825 191 1. 76% 101. 76% 50 11915 | 11011 904 8.21% 108. 21% 6. 45% 6. 45%
S—22-1483%0k | 75 | 7552 | 7212 | 340 | 4.71% | 104.71% | 50 | 11782 | 10735 | 1047 | 9.75% | 109.75% | 5.04% | 5.04%
X-18-0000%*x 100 | 18331 | 17591 740 4.21% 104. 21% 50 33405 | 30193 | 3212 10. 64% 110. 64% 6. 43% 6.43%
Y-07-0624%k% [ 100 | 22177 | 21793 | 384 | 1.76% | 101 76% | 50 | 39647 | 36074 | 3573 | 9.90% | 109.90% | 8.14% | 8.14%
Y-10-0796%%% 75 20576 | 20710 77 -0. 65% 100. 37% 50 31669 | 26976 | 4693 17. 40% 117.40% 18. 04% 17. 03%
4% 338753 | 314438 | 25880 7. 73% 108. 23% 612310530885 | 81437 | 15. 34% 115. 34% 7.60% T7.11%
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