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< SUMMARY )

Purpose &
Contents

Water disaster response technology and loT integration system can solve water

stress in response to climate change, and can provide stable water supply and

environment friendly energy production.

In addition, it can develop as an advanced technology with eco—friendly

technology and system by developing an integrated maintenance system by

developing an Perpendicular Rubber Dam capable of securing various kinds of

water, a pretreatment facility for reducing suspended matter, and development of

energy using smart water gate

It is possible to enter overseas water resources field and ODA business as well as

domestic, and to be able to respond positively to climate change through

certification as new green technology.

Development of water resources use technology and IoT integration system for disaster

response

— Development and practical use of Perpendicular Rubber Dam

— Development and practical use of Integrated type of PMG water gate and floating
material reduction pretreatment intake facility

— Development of numerical simulation and integrated maintenance system prototype

— Promotion of green certification of water use system for water disaster response

— Product standardization and design standardization through prototype manufacturing
and monitoring

Results

Technically, it is possible to commercialize the technology by certifying the product's
performance through prototype development and monitoring. It can induce early entry
into the domestic market and advance into the overseas water market field and ODA
business, both socially and economically.

Expected
Contribution

Water disaster response Water resource utilization technology and loT integration
system ensure efficient water supply in rivers and reservoirs, development of
eco—friendly new renewable energy when using water, reduction of suspended
substances in water use, development of pre—treatment water intake facilities, and
integrated maintenance by incorporating loT technology To secure and manage water
resources.

Keywords

. Integrated
. Perpendicular Pretreatment
Climate Change Smart gate Management
Rubber Dam Water
System
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FFI

il “FAE S FAY 8 7€ 0T 5 Al=E A o gdgoz o9}
4= 7] 7} A9 E 1% R (perpendicular rubber dam)e] i @ 28352 9|, FHF
DR g TR E Faste] B JHsd oy 7HA| ek (hydraulic) &A1 H Sl
gk A4S AASHL, A FERES AAE] 98 712 ARE A= FHo] Sdth
ol AYPF T RE YW 1T R} 7|5 TU3h, Steel panelS &3] iAo R
O @& AT5Es gHsta olF FE2Z5H dojd(arbags B3 T v AHE 7HA L

Q) 1;]_

o -M
o rlr

D

o

2 9+ H4
APy IFE FHAA BAEHE 554 B3] A 8 BAEE ALt 49D
+ Steel panelS 7|Fo 2 AF(upstream) WO Z 5 m, sFF{(downstream) W& 2 5m
TrolH, APy 1F RO Fol&= 1.0 m ot} A E ] He]= Steel panel, Upper airbag,
Lower airbag 2 Clapping plate 5 2.2 T4 & o] 9lo 1, Airbag W EZ FYUH= 7] F9
r,q.g]. AH3y 1517 71H(nflation) =& EE(deflation)¥] = 71& E.(movable weir)-‘ll £
< 7HA L o mEbA SRR E v 7 o] AWy nF RO 7Yz Wl
e HEE TP

sead y
|
|

(@) 90° 719 (b) 75° 719 (©) 60° 719

(¥ 3-22> 7187 Wsle] ©E AP nFHE &

2N S 54 D A HH R E PR

%
s AR E FARGOM, T WEE Thet 2k

o AYY yFH dFFHEE HFH HE

o AYPY 1FR| FFA(discharge coefficient) HE

o XYy 17wl Fw(nappe) HE

o AYY uFH FH ZFEEA(YY, 9, #<, Froude number) HE
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U, 7 xA8E FA

Q) +=xE 74

3 FRARIE QM AY 2 FREY A4S 3‘}%
Al NF=F Az L A WL 7|22 FLOW-3D &3
-ography) &2] 0.2 2ejste]of Soh<ay 3-23> F=2). 33k ;qfsg o
o= 2 Ao FA wpel AR A ] Q] Algto] 8T E
A#}E 937 ®

stojof s, o] &
&2l STL (stereolith

ZE 7L 4o
, 7350l met zo

o2t
lo
]I.O
JSE o
i) ‘U oflt _ﬂ_%

Upper airbag

: W Lower airbag
Clapping plate ———— y

k

<1d¥ 3-23> 3ad =& 74 2

@ A= +4
A= S EE6ingle-block) 0. = 7SR oM, A9y 15 H FH S554 2 8%
£ 31838ly], 50| g Frapidly varied flow)o]1l L=V & F2E FHE U
Aslal, 35 0] AW F(gradually varied flow)o] 1l SR E7F @Ge FZE FHLE 361
o=

;L =4 AN
T/d%h= 7HA A }% AR&SFATE AR & 924,000717F AHEH A oH, x5, y= B z
0.005 m AS AHE&IATVKIH 3-24> ¥ <& 3-11> #=x)

2T

{19 3-24> 324 A& 74 23

<E 3-1D A& Uy

T & X v. 2% AAF0D | % AAFOD A4 Am)
Block 1 2,200 X 1 x 420 924,000 XF, y& 2 z3 : 0.005
%l - 924,000 -




ok w5
() =1

(roughness heighty= = £HES 743t A= A5Y AF7E HEWH, npze
T2 el Chow (1959)= 2o Ad 23 E vlelo &2 (F 3-1209 Zo] ZF A F 9

MFetes 21S HYE AA AT FLOW-3D 23
e xZZ 7HHEC-RAS, RMA-2 )0l A5+ w7/ H S
o] 8t} webA] Christensen (1984)0] AAF A& 2] (3.2.1)
2

=

Kl

(KFE 3-13> #Fx). olu 2] (3.2.1)-& Manning’ s ==
ki/ﬁ 1/6
= =0.039k, (3.2.D
T8 ve ks
<E 3-12> A5 39| A (Chow, 1959)
A = Z 3(m)
Brass, Copper, Lead, Glass 0.00003 ~ 0.00091
Wrought iron, Steel 0.00006  ~  0.00244
Asphalted cast iron 0.00012 ~ 0.00213
Galvanized iron 0.00015 ~  0.00457
Cast iron 0.00024 ~  0.00549
Wood stave 0.00018 ~  0.00091
Cement 0.00040 ~ 0.00122
Concrete 0.00046 ~  0.00305
Drain tile 0.00061 ~  0.00305
Riveted steel 0.00091 ~ 0.00914
Natural river bed 0.03048 ~ 0.91440
<E¥ 3-13> FLOW-3D 23] H8d =1
T Z 5 A (n) = (k) H] a1
7N<+Z(open channel) 0.013 0.0014 Concrete
Steel panel 0.012 0.0008 Steel

(2) 718t wi7H 4

FLOW-3D 28 8= = 78 v/l g <F 3-14>9F 2ol " =(density), H4A
(viscosity), & 7}<:=(gravitational acceleration) S©] Jt}.

<& 3-14> FLOW-3D =3 &% 7|g v/

=2 & d=8
2 =(p) 1,000 kg/m®
AAA () 0.001 kg/m-s
Z8714&5(g) 9.81 m/s”
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Ay wruo) hF FARE 1F 3-25 9 GE 3-1559F 2o] Td AEe|
Bl SRSkt AR F ULe Hx MAGES Uehha, AMHE Airbagow
wo] Yl x] YES Airbagel 2718 Ak thul T0%E WASAOR, HELE Steel
panele] BHEL 45° T¥ MAAT FAF BAo 2 WASA

! s AN
v W
//j . \ )J~
condl o / = /)
% i ! | H i [
(@) <t (b) 7QAH (©) FHZF<t

<9 3-25> AP 1 FR HEQS

(E 3-1509 ERTFS FARYNA A4 AFFS DFARFFEE g Ao,
FATE A 32205 ol&3te] AAEATE AP E F#FA T Rehbock (1929)0] 723
2o o3 FH=ASF 0628 10~32% A AEHJT. o]

3] HE<ro] H/W(H:
Z Ao =w FHoEm,
= H/W7F & =

il

- L
PEZA W B Zo|)y} e zAdA HAESY zol7t tha
Aydin et al. (2011), Mahtabi and Arvanaghi (2018) <] 2% 2
7ol 4 Rehbock (1929)9] Az}s} & ato]E H AT

Q= §cd\/@on (3.2.2)

<E 3-15 FHEY 1FHE AEQ 2 A%

A= =z ol =

78 SIRNEE | samza | Soelbenel| BHE saas | 5

Case 1-1 1.10 90 0.070 0.75 N.G.

<tk | Case 1-2 1.06 75 0.056 0.68 N.G.
Case 1-3 0.95 60 0.044 0.68 OK.

Case 2-1 1.10 90 0.068 0.73 N.G.

7§ <k | Case 2-2 1.06 Outflow 75 0.058 0.74 O.K.
Case 2-3 0.95 60 0.044 0.82 OK.

Case 3-1 1.10 90 0.072 0.77 N.G.

FHZE< | Case 3-2 1.06 75 0.076 0.73 O.K.
Case 3-3 0.95 60 0.072 0.71 O.K.

BEEAL a9 3-260<2Y 3-28>3} 2o} Wke] A ¢ Airbage]
3717} 2 545 A o] 7182 60° o8tz & FE w Airbage 2 G o] Ha}le}kA]
kow, Airbagel A7|1E 30% F43F NS A 7192 75° ©]st2 Y H o of =
2 AR fAQA o] o He] AMEEEE Steel panel €510l 45° 24 =5
3 A AEAE = Do o, 7197 90° 27l A Lower airbagell 42 ¢] Y3}3}+=
Z AEFHU

|



(1) Yot
-3153 -833 1487 3807 6126 8446 10766 0.02 0.20 0.38 0.56 0.74 0.92 1.10
Iy [ 0 O e N 00 [ e
2.0 20
0.1 -0.1
10.0 12.0 14.0 16.0 18.0 20.0 10.0 12.0 14.0 16.0 18.0 20.0
(a) Case 1-1_d#HEZ=(Pa) (b) Case 1-1 FAEFE%(m)
0.00 0.70 1.40 2.1 2.81 3.51 4.1 0.00 0.25 0.50 0.75 1.00
T [0 [ e EENTTTTa 0
2.0 2.0
0.1 0.1
10.0 12.0 14.0 16.0 18.0 20.0 10.0 12.0 14.0 16.0 18.0 20.0
(©) Case 1-1_F&EZ=(m/s) (d) Case 1-1_Froude number&

-1399 956 3310 5665 8019 10374

-3754
20 20
0.1 0.1
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TURBNPRO Version 3.0 - ADJ GATE/FIXED BLADE TURBINE SOLUTION GRAPHICS
Solution File Name: No File Name
Runner Diameter: 408 mm
Net Head at Rated Discharge: 1.50 meters
Unit Speed: 600.0
Wicket Gate
Turbine Shaft 0164 | Runner Dia.
| 0408
/ Hub Dia.
- - .
\\ ] _
- ==
Turbine Bearing \
and Shaft Seal Turbine
Shaft
(5-Type)
Draft Tube

{1d 3-3D> EAYFA AAHS

<E 3221 A7 AY

T Eiass =9 A
27 mm 400
vy 7N 3
Runner EE BT . :
1 ZAp= a4, (21°)
7)
Hub 27 mm 160
27 mm 80
Shaft
4ol mm 556
Stay Vane T 7N 6
2 Bell Mouse/Pocket Type
Inlet
AT mm 600
D/T 273 mm 480
24 type BT AT R 7]
27 7)
& KW Skw(max : 7kW)
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Right side view
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See drawing A-200

Left side view
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Right side view
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IS H Bk AvtE SRS
Aoz AmHYT

WirelessHub

JECREEE RS
53 8 Bgol b
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Needed Pin

Hardware Candidate Nt
Main board Window or Linux
M Temperature Sensor ~ DS18B20 1x4
Vibration Sensor $122 or ICP type 1
Velocity Sensor $122 or LM type 1
Pressure Sensor RF1-P1 1
Oil level gauge S3 E100mm 1
Relay OJE-8S-103HM 1x2
Other

2999 ®@ 9 & 9 00

Temperature Sensor X 4 Vibration Velocity Pressure Oillevel Relay X 2
<a9 3-50> 2rlE FE A4 EY=

nt As A

o F-o] 3m=7]e] 7hEH B AmE FEFat $A AdE AT Al e flens
w730l MA N B3 F2APAY 2 T AR A@ERE st F8st= A
oz AfsAnt. AFHHE e Fxo AFH Ae = FHY BAR o|FsHA
Jol2 YAE 24T SRS LA FEAIIEA AQshe Aue 7450 gk Bl
Fol Ad AuE 9 3 F3%3 G4E SHstgon BaE 2L Jole) FA 2
(load bank)E Arg3ste] AEAIAZIHEA FHHRY ¥ 5 AAE o] &st S =
Aoz AYSch = AW FRE §)5te] 2R HE/)H wE Ashde] NPHANE
gl W= AL AESIAH
D s g

Ob AEEA - ALY LA &S & MEE A5Esae] 58 4% 9L

<9 3-51> AEER
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<E 3-22> A3

o

oo g 4 A o v 1
% 0 <Inifs
A25EE F3b TRk SaYA ;15 m(AL), 30mEW) | AvlE SRS
e o 5 kW
(ZhH Al
O GHAW : AR A2 SHAS ALste] ¢F =4

O ANEg=xHA

b F2 715 F TSt g Fa4 Wslel vl#Este] 60Hz, 55Hz, 50Hz, 45HzO
A1 Hlo] B &2l
- Turbine inlet area(Al) : 0.2826 m’
- Draft tube outlet area(A2) : 0.2826 m®
- Turbine center EL - Inlet pressure sensor EL : -0.2 m
" Gravity at site : 9.8m/s*
- Water density : 999.4kg/m’
@ AN@7%H
<E 3-23> A@AH]
E3Y= Z2 7| =R A A H] a1
Sla=! Pressure Transducer TPS20G1ZFS | KONICS
T4 Aold 1A LR-200
T 2537 FA TTPM100B B.M. Tecnologie
H- 7 2 Digital Power Meter GIMACH LS4
Hlole 43 | Data Acquisition NI9208 National Instruments
@ AP A=

TANK

WATER TANK

<39 3-52> A3 As=
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CH=

sabe) AGe dolHE Sy st Wrel (E 3-203 e AY 2w
ST, 1Y 3529 2o 4HA% AP AW BL AR
pre] WA Addale Mm NBe stgon], Bre 3ol FE5a
N3 AARD Adse] BAFL 24 T 5 =S AT G &4
TEEA 2o AU 9L ¢~ A=
A

=
S48, e FFRARTEH 929 B2 2e3 FFAE 2A8H

f

Jo

2 o
ol 24 2R Nl
o ot @ Koo

H &2 7heRTE A" Ao ABAR FUHESE R
H
n

S AGAA sl YA A ALH S S

dlole el 3 AGol AP AT

(h A

TE R AR AR AQe]l ARAS Susty] ste] Fje] S
EEAY AR sel= ol st WSt AP F1Ee] a5
WU AgsEom, NEe FoFEE 45Hzel A

& Fake) 528 AP T
60Hz7HA w28 o8 ZA4stqon o

o Fx}ek ‘%2471«1 =R % S =Asle] ub
PP =HL 9.8m/se?E, B9 AT =



ket

ofgfj o} zFo] 103l AA ZAHE ZF HoHE 7|2E 3o FIFAE &3 U9~
H(index-method) ©. 2 33l H o, 60 HzoI A 45 Hz7k A o] F3-E A A= o
7 o] AANE Yehgrt,
© F95E ARAT
Measured data
Generator Turbine
Gen Gen . Turbine Inlet Inlet Suction . Net Turbine | Turbine
Frequency TWL Discharge .

Test output eff. output Press head head head input eff.
No. PG nG Pm P1 Hu 72 Hs Q H Ph nT

kW % Hz kW mAq mAq EL.m m m'/s m kW %

1 5.760 | 92.5 60 6.23 2.35 2.55 0.17 | -0.17 | 0.353 | 2.38 8.23 75.7

2 5.790 | 92.5 60 6.26 2.40 2.60 0.17 | -0.17 | 0.341 | 2.43 8.12 77.1

3 5.790 | 92.5 60 6.26 2.40 2.60 0.17 | -0.17 | 0.356 | 2.43 8.47 73.9

4 5.750 | 92.5 60 6.22 2.40 2.60 0.17 | -0.17 | 0.337 | 2.43 8.02 77.5

5 5.810 | 92.5 60 6.28 2.45 2.65 0.17 | -0.17 | 0.342 | 2.48 8.31 75.6

6 5.854 | 92.5 60 6.33 2.40 2.60 0.17 | -0.17 | 0.361 | 2.43 8.59 73.7

7 5.828 | 92.5 60 6.30 2.40 2.60 0.17 | -0.17 | 0.356 | 2.43 8.47 74.4

8 5.810 | 92.5 60 6.28 2.42 2.62 0.17 | -0.17 | 0.343 | 2.45 8.23 76.3

9 5.814 | 92.5 60 6.29 2.45 2.65 0.17 | -0.17 | 0.340 | 2.48 8.26 76.1

10 | 5.811 | 92.5 60 6.28 2.40 2.60 0.17 | -0.17 | 0.348 | 2.43 8.28 75.9

<13 3-54> 60Hz A A7

Measured data

Generator Turbine
Gen Gen Turbine Inlet Inlet Suction . Net Turbine | Turbine
Frequency TWL Discharge i
Test output eff. output Press head head head input eff.
No. PG nG Pm P1 Hu 72 Hs Q H Ph nT
kW % Hz kW mAq mAq EL.m m m/s m kW %

1 4.840 | 92.5 55 5.23 2.20 2.40 0.16 | -0.16 | 0.318 | 2.24 6.98 75.0

2 4.860 | 92.5 55 5.25 2.20 2.40 0.16 | -0.16 | 0.320 | 2.24 7.02 74.8

3 4.790 | 92.5 55 5.18 2.30 2.50 0.16 | -0.16 | 0.303 | 2.34 6.94 74.6
4 4.910 | 92.5 55 5.31 2.26 2.46 0.16 | -0.16 | 0.322 | 2.30 7.25 73.2
5 4.845 | 92.5 55 5.24 2.25 2.45 0.16 | -0.16 | 0.309 | 2.29 6.93 75.6
6 4.910 | 92.5 55 5.31 2.30 2.50 0.16 | -0.16 | 0.322 | 2.34 7.38 71.9
7 4.889 | 92.5 55 5.29 2.20 2.40 0.16 | -0.16 | 0.323 | 2.24 7.09 74.6
8 4.875 | 92.5 55 5.27 2.20 2.40 0.16 | -0.16 | 0.315 | 2.24 6.91 76.3

9 4.929 | 92.5 55 5.33 2.25 2.45 0.16 | -0.16 | 0.330 | 2.29 7.40 72.0

10 | 4.844 | 92.5 55 5.24 2.20 2.40 0.16 | -0.16 | 0.323 | 2.24 7.09 73.9

<19 3-55> 55Hz A @A
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Measured data
Generator Turbine
Gen Gen Turbine | Inlet Inlet Suction | __ Net | Turbine | Turbine
Test | oumut | eff Freauencyl put | Press | head | " | head | Do) head | imput | eff
No. PG nG Pm Pl Hu 72 Hs Q H Ph nT
kW % Hz kW mAq mAq EL.m m m'/s m kW %
1 4.030 | 92.5 50 4.36 2.00 2.20 0.16 | -0.16 | 0.301 2.04 6.01 72.4
2 4.013 | 92.5 50 4.34 2.04 2.24 0.16 | -0.16 | 0.298 2.08 6.07 71.5
3 4.030 | 92.5 50 4.36 2.10 2.30 0.16 | -0.16 | 0.290 | 2.14 6.08 71.7
4 4.030 | 92.5 50 4.36 2.05 2.25 0.16 | -0.16 | 0.287 2.09 5.87 74.2
5 4.034 | 925 50 4.36 2.00 2.20 0.16 | -0.16 | 0.290 | 2.04 5.79 75.3
6 4.080 | 92.5 50 4.41 2.05 2.25 0.16 | -0.16 | 0.284 2.09 5.81 75.9
7 4.082 | 92.5 50 4.41 2.10 2.30 0.16 | -0.16 | 0.291 2.14 6.10 72.4
8 4.063 | 92.5 50 4.39 2.10 2.30 0.16 | -0.16 | 0.295 2.14 6.18 71.0
9 4.011 92.5 50 4.34 2.05 2.25 0.16 | -0.16 | 0.283 2.09 5.79 74.9
10 | 4.099 | 92.5 50 4.43 2.08 2.28 0.16 | -0.16 | 0.289 | 2.12 6.00 73.8
<19 3-56> 50Hz A|@Ax
Measured data
Generator Turbine
Gen Gen Turbine | Inlet Inlet Suction | Net | Turbine | Turbine
Test | output | eff. Freaencyl - iout | Press | head | 7 | head | pead | input eff.
No. PG nG Pm P1 Hu 72 Hs Q H Ph nT
kW % Hz kW mAq mAq EL.m m m'/s m kW %
1 3.276 | 92.5 45 3.54 1.85 2.05 0.15 | -0.15 | 0.279 1.90 5.19 68.2
2 3.235 | 92.5 45 3.50 1.85 2.05 0.15 | -0.15 | 0.285 1.90 5.30 65.9
3 3.288 | 92.5 45 3.55 1.85 2.05 0.15 | -0.15 | 0.280 1.90 5.21 68.2
4 3.299 | 925 45 3.57 1.85 2.05 0.15 | -0.15 | 0.282 1.90 5.25 68.0
5 3.256 | 92.5 45 3.52 1.85 2.05 0.15 | -0.15 | 0.280 1.90 5.21 67.6
6 3.285 | 92.5 45 3.55 1.94 2.14 0.15 | -0.15 | 0.282 1.99 5.50 64.6
7 3.297 | 925 45 3.56 1.85 2.05 0.15 | -0.15 | 0.288 1.90 5.36 66.5
8 3.274 | 92.5 45 3.54 1.90 2.10 0.15 | -0.15 | 0.285 1.95 5.44 65.0
9 3.285 | 925 45 3.55 1.85 2.05 0.15 | -0.15 | 0.280 1.90 5.21 68.2
10 3.290 | 925 45 3.56 1.85 2.05 0.15 | -0.15 | 0.274 1.90 5.10 69.8

<19 3-57> 45Hz AN @A

o] 474A Fuked 1039 =
3-58>0] dEWg IR oen 7
A Jg=ZR Adste FHY F
Tz A YeRd mRe} o] 60 Hzoll A 3ol Hd
2 Yeyth
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+B0Hz wBEHz + B0 Hz = 45 Hz
100.0 : 7

AR E(%)
ol
[
o
T

0.0
0.000 0.060 0.100 0.160 0.200 0.250 0.300 0.360 0.400 0.450 0.500

FEHm3/s)

{19 3-58> E&AY A3 1d=

60Hz, 55Hz, 50Hz, 45Hz¢| 2z} Fatd AF AHAE FZFH FaEY At o
&S <E 32409 2ol ARt

FutrEE AP A7S5 7R Hnd A 60Hzol A 0.348m° /s FrEkat 2.44
FaEYA A oF 58kWel W Ego] Eltor ojuo] H&L 75.6 %2 FAFEY

z9 3

i

53

(¥ 3-20 F3E F8AF 294=%

Tt % (m3/s) &9 =Hm) 22 FHKW) T2 & &%)
60 0.348 2.44 5.802 75.6
95 0.319 2.28 4.869 74.2
50 0.291 2.10 4.047 73.3
45 0.282 1.91 3.279 67.2

H71el 58 S T AL T ARt 27 AAERTEH Z80] 71AE el gEE
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(E 3-25 Fo<d 58Ny 234

&= e gy
A4 A 380V
A4 AR 12.17A
47 g —
84 RPM 600/MIN
7--3F 518 RPM 1,000/MIN
] Zgd A S45C
& 92.5%
v A&
B Ags Ro]l AXE 43 shdolut BREA A Soi] dAstE T A AEHS T} o]
17 zPlES R FARNAE ARl TE YRAD A& £FE AUAE 85a)
9 Aol

Fo A7 YgorME 24 @ ) 3 e
ARrste] A AZ0 B AF S FaAste] 27FE U ol o a
7133k tl-gate] AFR oA A 4L B AYHEE e FHo] e AT

7H Al 60HZ 55Hz, 50Hz, 45Hz°1]/‘1 ZH 1034 HolH & HSsI9 o, FaE A5
Kol

e 24890
WP ARe ko] 9 S Ao, A4 3m - 15m oWl 2 4dm ~ 19Imel A a5
o] ©

o™ 60Hz o] dolA= T &F 58 kKW= HA AR 5.5kWE 3]st
th 60Hzol A 3+ E&L2 75.6% = 7Hg =3k ™, b5Hzol A= 74.2%, 50Hzol A= 73.3%,
I5HzAN M 67.2 ZAHQOR, Fhesh FobdEE £ E&e FasATh

NPT B 5 Qo] At 2R UA AL BEIHT] AT B
3m oluje] tatsh 53 0.348m'lse] o, 4 S
227} 53 Aol 4
Hgste] Ra BRHE ouA U] Fgo] 7}
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B A AL Z)E Shel ASE I g T4 LTR N71%9 ARG TR A
B YA WS BAYFL BASILA Bk B4 BHL 24 1AM wTne] HAE
% EAAA I Gl B2 A7) AL ol kel AAFB7) AEL Fal B
A BIHE A ATl A AR A, 58, A% T3 LAk g3t 7]
WAl 7K mEshel $AJe] o] Lol Mok STk SH W B Aol A= LT Al 2wl o] A 23}
29 WARS Az AZ AYSAh AWY BERANANE AR LPRY 29 A
P 2UAYFE o gl BAStAT ANY FFA/ WP IFHL P 22 F
NFUSS BAE 1] 93 AT A e E2AGOM, DTR FHE B3
e dobns] g8l FhEE AnE Fa $44 B AWsAT

U Al 2="E AA

IFHRE FAY &8 AAEA AAGA S} A, HGAZ ZA YEm F JAT,
B Aol A3 A2" A aFE A& EF7A oIt #H7] GAE A7 o=
A Y 8 Aldole AFEE Tt AP ZA], &Y AA, T 5 v AL
I BFyste] gFToIH, AFHE AT A Z8 Al Z4 Yrddo]l fEar] w o
H7lol gk dlolg =Flo] AZE At AHEP AFHe} TP AFEE A0 et T
g 7% (R 7gy EE)E ZHAA ok Hla oY A2 1,500H X 10,0001 (mm),
3,000H % 20,000L (mm=E F 7} 40l H, Zt 1 F-RHE A2 & &g dAdA 109 7Hs&
S L A

Raw Material collection

And processing stage Prodiiction Stage“

EPDM Rubber - 5TS Rubber Dam
Collection/Processing Production

Rubber Dam ;i
Production ’ M ™ l System Boundary

Raw Material collection > .
And processing stage Operation Stage Operation Stage

Raw water collection Securing Water Small Hydropower

And Electricity Production
Rubber Dam [ ... IR H
Operation W
o T

Recycling ahd Disposal
Stage

Rubber Dam
Disassembly

<19 3-60> Al=" A
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o
A
o
o
o
Jhu
i
0y

T4 DFR )& BAAL F)E ASHLE S8 AFH AT 5912 g gl
W PRRE 3717 lEE el B el WA mRuE @uel WA, oA FeA o
2 E8o] AAEW 54 R WHF] PFHo] sFS MFe Alel F & 9w, HER
5l 2 SRE ARE Fuol STk AYY TR 16 w9 A B Avie] 5 oIz
zA o] R o] A Frie] 2A FUsh BAHEE 4o B4k B} 91w, BaF Hol
W w9lE 24 5 ol ol At

7]1& S&R GATE W42 1 5B 9o daS AX|3tal I FHE 7|BAASEZN K| 7|F
& STk SAw o) 719 ZhEsh 0~58 ° o Bjate] A 49 o] 2ewE Aw Lols}
Ao} Aspulgo] /el 1NE WL 712E Baw st AAHL FA g5 2ol
k. mebd 0~90 74 71gio] Fhed ARE LRE 714 Hgote] 2R AANFL

AgHI ATFE 71 NS Bl AA FANE 2 FoE UE 5 Uk

Fera) RRe| F7-& 500Hx5,000L (mm)F-E] 3,000H x 60,0001 (mm)7}=| o] % 51.%-
o 7 9~13mm, AR A= 72 M2 100 kN/mell A 400 kN/m o] 49| 852
F itk A P DREA, REAW, JHTE SeolE, FAP TeolE, Y
FAE 0] 9lom AW e EPDMIY, STS304, GCD5000]th 2078 & F7]o]&4n] ¢} A
dn), 2344 SolA Ao, 1RHe| F4 WE 6~24 kWhr} Le€ch

2y 321e| F7L 500H%5,000L (mm)H-E] 3,000H % 60,000L (mm)7H=] Fol s} o] =
AAAA 7hsstH, ok AFENA A2 AEAE FEA A 2"ude AR
th 2gude] FAE 10~20 mmolw, BAR Z=E 100 kKN/mol A 400 kN/m o] 4o =
T4 LFEe} T3 A8 HHL 6~20 kWhE F9h2] I FHe} A4 we 2ol &
HAth 24 Ao e AAAES E42 ta9 <& 3-259 2T

Bz
L
Xl
E

2 Ruopd 2

L w | 394 3% [ 499 3ve | sogs avw | A9y ave
< (1,500H % 10,000L) | (1,500H % 10,000L) | (3.000H x 20.000L) | (3.000H X 20,000L)
*21”( 5 2 8938.7 6243.6 4250.1 2786.4
Eig H 1297.1 536.8
il U
= 12992.1 9212.5
(kg)
= | dut=
g| EflolE 274.3 154.3 699.3 218.5
= =uv
ZajolE 217.4 136.9 1006.1 342.9
(kg)
=
@ ?125 = 22.7 16.5 159.0 117.3
7]
o 52,560 52.560 210,240 175.200
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<E 3-27> 1RRe B, £99A /39 58 DB

L /%A =¥ DB dolel &
1%%;4] EDPM 57 1.
B35 A
2="ad
it = FHYolE | _
Za =g olE Stainless steel 517 B
Y7=E
Zibd 27 A
AYE TR} 7| E 2o TE RO An] Adge FHo] ARNEE AYFY 7L HI}
Toba tju] AA 285 0] A AL HE St} FHo] FosE Ag AL o}
A, AA 2] F/F7F 28udo] FUMEEA AYEEHdA = T 1T A ALEF
oA} 22219 1 9 AukAlE] WA 2 98 7F TR EX wel Zgo] TEr] uEo
TAY FHE 5202 of"dl AFHE AT AAAA ol thd Aol FA 9k

AA) 71 FHSIRE Qlste] & EAlet B Aldo] WAyt & AARFNA FA SR} A
o] o] old 7|FHIE HIES FAA BHAA AHET A

A g £ AAZFS E46HA, 2
(]

AME 72t AFH| &8 9
o EHo2 Usd & = A g fls) 24 AFH AT Bt Ao

2808 pERe T wERO F sx FZd U3 AAAHYNE Sy

1,500H > 10,000L (mm) 7+24-& EA4 §} Ao 2 B3 Ay ok <F 3-203 o] YEht

P dFAT= FI sl AT p:} 87} A o) m, AAEE] £H74A] WA= 227}
LA FS ALl

A4S st =3 <ad 3-60>
2 A $=3}sta, 7] S kel ofy g}
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(& 3-28> HAAH7t 543 27

Upright Type

Air Inflatable

Upright Type

Air Inflatable

(kg 1,4 DCB-eq.)

Environmental Impact Category | Rubber Dam Rubber Dam Rubber Dam Rubber Dam
(Unit) (1,500 x (1,500 x (3,000 x (3,000 x
10,000) 10,000) 20,000) 20,000)
Abiotic De%?%“ Potential 6.32E+02 6.73E+02 3.32E+03 3.92E403
Acidification Potential 2 59E+02 2 99E+02 1.58E+03 1.89E+03
(kg SO2-eq.)
Eutrophication Potential 3.61E+01 3.47E+01 2 89F+02 3.41E+02
(kg POs"-eq.)
Global Warming Potential 9355404 7.36E+04 9.09E+05 1.07E+06
(kg COzeq.)
Human Toxicity Potential
(kg 1.4 DCB-eq.) 7.77TE+04 1.45E+04 5.59E+04 1.56E+04
Ozone layer depletion Potential _ ~ ~ _
(kg CFC 1l-eq) 2.15E-02 8.83E-03 1.46E-02 6.17E-03
Photochemical Ozone Creation
Potential 7.90E+01 1.06E+02 6.30E+02 7.63E+02
(kg ethylene-eq.)
Terrestric Ecotoxicity Potential 9 ATE+01 1995400 1.84F+01 3 57E+00

9] <& 3-27>%
APy 1 FRE 9,
A9y 1FR7F I AFRET AT
7 o] 2g
T At} ol 7E
ol thet FFH s FAANA &
ARSI
AR E= 9.09E+05 kg CO2-eq., 3+2] %
AT

35E+04kg CO2-eq., &4 AF-H &=
WE A7 H =2

f5=
Ao o) 3,000Hx 20,0001 724 9] -5, 743
® = 1.07E+06
7} A9y 1R RRT ) TLUs A5 o =
1,500H % 10,000L 2] 74 7= % HL%
TR ou] 149%9] &4t~

& gFo] 7

3}oJs
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7] w&ol
sk 7}

2"id= 7|

o] 1,500H>10,000L 74 2] 735, A FFB7F A =3 A7t
7.36E+04 kg CO2-eq. = UEFROH,
Ao = YeRT <I9 3—60>
Y AFH7} Foha aFR gib] 21.3%9 247tAE o AN E S
7

= a1 FEA ] A= A3k EPDM % X3Fo 2 1}1
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Global Warming Potential

kg CO2 ol
g

100E405 ~ 7

.-"'rf

8.00E+04 1~
6.00E+04 1~
4.00E+04 -

,,f
/
"
.-r'/ z"
,,_/
2.00E+04 X
o .f_,-"’-’

0.00E+00 . i
Upright Type Rubber Dam Air Inflatable Rubber am
(1,500 x 10,000) {1,500 x 10,000)

<% 3-61> 1,500Hx10,000L 74 7R 247t dAF

Global Warming Potential

-

L

kg CO2 /// 7

1.10E+06 - /’/ y
/f'

"

1.05E+06 - - )
e
1.00E+06 - /

o
950E+05 A

P
o //_.f
ol /
S.00E+05
/ P

8.50E+05 17

8.00E+05 / .
Upright Type Rubber Dam Air Inflatable Rubber Dam
(3,000 x 20,000 (3,000 x 20,000

<9 3-62> 3,000Hx20,000L 724 1F RO 2472 WA

b ARGy B3 BA

uFR) A AL 7S o] &3kl A BB FEFES THEEste] <™ 3-62>

T A7t =E2EdT AAAHIFH I 7FS3 EA= 1,5000%10,000L A 2]
APy 3F-190 205 pt, FUA] IF-HEE 124 pto] P FS Hola glon, U4 nFR
7} 293 B} 39.8% A A8t 3,000Hx20,000L 74 29y 15171 90.9 pt, 39

33

2l IR 17} 1011 ptEA AYP T 1ot 29 1R R R 10.1% $H G0 o 2L AL
2 5251, F40] AZSGE AU 1R R} Bk 1R R BT A SAGdFo] $45
Aoz FAHIAT.



A ALgol A # o} A7) wf o]k,
ERRERRE DEISEE P
ol o 271 Yenis] o

1.20E+02

1.00E+02

® TETP

8.00E+01
W POCP

L Relal]

6.00E+01

HHTP
BGWP

mEP

4 DOE+01

B AP

B ADP

2 DOE+01

0.00E+00

Air infiatable Rubber Dam
(1,500 x 10,000}

Upright Type Rubber Dam
(1,500 x 10,000)

Airinfiatable Rubber Dam
(3,000 x 20,000}

{1¥ 3-63> AAAR7} 753 A5

Upright Type Rubber Dam
{3,000 x 20,000

oh LA7be WA el mE AAlY B4
3.0k A

o A B35 A o] &3] 3,000H % 20,000L FANA F2 nF-B e} Y
A7 s WA Aol E A& Hl8-o2 sk T 3,000H X 20,0001 74 2
TRl FoH I FRE 1dE5e 7HEstis v SFGANA L8EHE Yo
Ab2s A Eko] zpo]i 17,360 0.2 ElA mjEd vlgo g 32EE 370,000 o) o}
A} SFYEAE T3 247 A ztol= 2557E 0| BAn|Ed Hl&
SHiksEE oF 55,000 Hojtt. o] HI-§-2 &t IFRE $FFol AHP 1FEE 0 A

Al RS ¢ e Yol & ¢ Atk

HS

Al
2

Koo

0 1 o ot lo
(.

oo >

=
L
[e)
j LY

-+~

¢

(¥ 3-29> 247t qAF & gdanEd 88 4

o e R
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facility_status_upload.REQ

POST /facility_status_upload
{

“transaction_id” : “20171019210528000” ,
“payload” : {
“id” : “960d2269-e6e6-31f5-b876-67afab81ds” ,
“status_list” : [
{ “name” : “water_level” , “value” : “39” },
{ “name” . “pressure” , “value” : “1764” },
{ “name” . “power” , “value” : “on” }

]
}
§

facility_status_upload.RES

HTTP/1.1 200 OK
{

“transaction_id” : “20171019210528000” ,
“result” : {
“COde” “O” ,
“message” . “ok”
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