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Inspection method for thermal power generation facilities using an indoor drone
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Abstract

The Ministry of Economy, Trade and Industry (METI) is reviewing industrial safety regulations and systems in
response to technological innovation in order to promote "smart industrial safety" that pursues safety and efficiency
in industrial safety, and thermal power plants are also required to introduce new technologies such as IoT and Al
Therefore, we conducted a flight test of a drone in a thermal power plant, one of the smart industrial safety
technologies, and studied its applicability to inspect facilities such as chimneys and boilers.

Flight tests were conducted in various facilities at thermal power plants using the ELIOS2, which is suitable for
inspecting thermal power generation facilities, and the results showed that it was possible to capture images at all
locations at a level equivalent to visual inspection. The ELIOS2 can also take images of hazardous areas such as
high places inexpensively, safely, and in a short period of time, thereby reducing inspection costs by reducing the

scope of temporary scaffolding and improving the reliability of facilities by detecting defects.



NN a— % e KOS TR E i oD sk 5 1k

1. [ILHIZ

VR RBEPEEE T A~ — MR DB & HEE
LTWb, A~v— MRE LT, BUE, EERZOD
B CHE L 2o T D TR ERFL. AM
D bR R R - BiRe DA K
TIAZxr L, ToT = Al » Ku— 72 E O 7= 72 By
BEATLHZ LICL o T, Btk 2R, RE
NEmMESEIWMOMEADOZETHD, ZOEDY
LA HEMET D726, 20204E6 7 1I21E, A~ — MR
LH RSP RE S, B CIREA 8 RS
L7 RLHIS - FIEORELZIT-> T, BT
1XToT - Al » RE— D% - A, A~— Mg
LM X2 D ANMOBEREED TV D,
2T, Av— MrREHTO—>THDH Fu—
VIZHEB L, Fa—r OMKRTHEC K I REFTO
AN AR~ O W TR L 72 /SR &
WET D,

2. RARBREARICBRELZFO—>ORE

e — X BNV BN O 2 B & 5,
BT GPS E 5 ZFIH Li-hlfE 21T 5 # IR TH
L7129, FEGPS BREE CTh HMZE0R A T HEDIHE
OO SBIIEE LTy, £, BER
fHPERIT, WA, By CABREE, IRATO SN EH
LT, ZhbDORE TREMRITTERITNIEZR
B, LD Z & &2EE 2| FEERBRM O PWHE AR
BEITH Fa—12ix, BN OIE GPS BREE CTLE
AT ATRE R I O AT L&A TNDH I &, &
i DIRBEFERIZ 072 D S OB Z 2 TV 5D
ZE BMUARK CRITAIRBRE— ¥ — %12 C
WBHZ b, R LG A IR A B S
T BRERITTELZEBROLND,
INLOEGEMET D Fr— 220 THl
B 24T o 7245 B . FLYABILITY #: (A A A) @
[ELI0S2) 23 b L TWD MLz (K 1),

B 1 EA M Fr— TELI0S2)

# 1 FELIOS2 O F7pfbkE D

<k BH£E 400mm DO ERIE
wE O TI-ET) 1, 450g
& RKIRATIREH 10 %y
R S 1. 5m/s
KT R 1m/s
e KAR L BEBfE L [E B C 500m
R ER SR 0~50°C
N7 )78 e IRF [ 90 4
A5l 4K:3, 840X 2, 160
FHD:1, 920X 1, 080
URSARE R +90° ~-90°
A 10, 000 y—4v

3. RNARBRETOMRITHER

B Fa— o Ok S~ ou HYE 2 A7
578, TEL10S2) & HWT, K1FEFT Ok~ 7¢
A CMRATRBR A L L7z, RBRTIX. Rr—r
& DG &AT O BTG A RN EBICERE L.
BEMEIIRR AN TIT o 7o T O FIETIE, BRfiEE
DSER RGBTy U A HT C o D il NEIC A D 44
RN, REEDHERIND, — T, #
fMeEIL, Fa—rRERZHE CHRRTHZ BT
XNz, Faxoaryha—J—Z#ERLTEH
7Ly NEEICERSIND Fa— v OfREE &GO
HERIBPORITSEILEND D, £, Fa—
¥ OFRATREMIIRIT R DL S0 U ABEIC X
VAT D7D, RRBRAATICIE, RITZEM DR
DMFEREHINE T AT R XY NRITE 51247
IENEETHD, FRICH CAENZWERT
WEARLZEICIRDEA N D D70, HEEEET D,
31 EX

K FE AT DO FEZE T NFE 2~5m B L | =) & 200m
BETHY SIBEOTANLRIEEIRET LD,
N T A =7 RfishvTnd, 74 =71F
R OEHRIC L 0 BT 5720, EHM
R, MERKETHD, Wk, BEIT A=
ZOERIE, R — AN DERRT S NI &
AW BB ER TH D03, #iH OHEE T AR
FRR LI, BEOHAILAREANEEIZRY
THAEHMICERSZ STz, EREOEWE
PFHEENVELRD, £ T, Ne— k5
RN O BRI & 2R T 2720, RITHABR A



EBHARu— 2 K FE BB O i T 5

1772,

ARBR ORGSR, LKA S TH LI % CIRAT ATRE
THY, RKRIITHMIZ 100070, Ny T U —
EANEZDMETH DN, KB OMRIT CTHEZE A
KE2SRARETH D Z LM TE (K2), &
HHEBGIZOWTL AL S BEE L+ THI,
FA = T OHE T A FEMICHERE T 52 LR T
7= (KM3), £/, MO~ Fm— %2Rl T
BT CHEZE RO RN RETH 5, Z D72,
PERD B FIE L T, FRM CTEEARETH
0 LZEMEOm B E H OB OB R
b b,

X3 EZENET A = 7 DHLEAL

3.2 RASKIF
KINFEBFORA T, BEZMHEOF CEER
oD —D>THY | EIN Tm FREIZESLDL
HDHTZD, FEMEREIT O 2O, A T OB
B IR, 10 BRRE DT CILEPHIC & 52 2 5%
BT O2LEND Y | TEETRERORPLE HO0
WZFLERT D ZENEELY, £2C, Fe—ritk
HARA TRNEHO SRS ZHRT D720, RIT
BRaiTo7,
REBOMER, A 7,00 B (1K4), ~—F—
oK 5), RATHEF2—7 (K6) ZfEHIC
R d 22N TE, £/, ELIOS2 (T4 T —
RZEH2 TERIEICHEE L TRETEX 5720,

Fa—TREDORNMBLWTRETH D, B, A
RBEE KA T OGFEIT, F 2 — 7 REITARIKN
MAET D720, REREOMER 21T 9 72011,
FANZIKDBRENLETH %,

4 ANA T KIS

5 WA TN—=TF =

6 HATHFEF2—7

3.3 RASEREEE

JEEDOREM CHLRIE, 7747 v all
Xz a—Va URNIBRESNTWA D, gD
¥ CADRERE SN EENES O @ AT E ST
B, Fo. THRR Y NNTHLTO., MHEREAT
DD KRB R RGN LETH D, £ T,
JEAE N DD BRI & & i T DI, RITR
BR&aiT -7,

RBROFER, RORWEHIICTRE T HZ LN
TE, KO CANEBINREICENT
b, FE— X2 8MmMRATEETH D 2 & MR
T&E7 (M7~ 8),



NN a— % e KOS TR E i oD sk 5 1k

8 WA TRHEIEE T

3.4 WiEREX(E. B3R, EiE

SR OB R, BASHRRR . EUNE o NER IS
BOWTOMRITRABRZ £ Lz, Fe—r2 MY
X, BIGERET D 2 & 7 AR CIAHE &
RRTE D720, SR I A BA & AT 2 54
WCHAL, THINICERZET SE2%, BRIEO
LEBERICHEIRT 5 2 L3 TE D,

£z, BRBINIE SO R 7 — VENRE S
5 A E OIERERTZ BHER~DIEH b E A b
%o, FHHNCRFATEOfEREBA 2T 5 Z &
F0 EEKEOY R ZIEKBUZ S22 6D LM
Ffrans (149,

9 LRI EE PR SRR L

35 Kavy

ELIOS2 |Z1%, 5L & Ol E — IR B 2R
LIRITCE D THifEa » 7 HRE) RS
%, BEEfEIE. 30~200cm D TIEEICRETE 5,
ZOEREE FAWT, X 7 NESO IR 2 fie L.
A& RI%EOIEE CRIRFTRETH 5 2 L AR

iz (¥ 10), 7ok, BEE D HERTLHXZ 7 Ly K
TV BB & o BRI D fth | B B2 1l S 0D i
FHlaEEL LT ERERREND T, TREEIT
DALE SR TH D,

LIGHTS

LTRSS

X 10 %> 7 NEBOEHER (O ER & O sk,
QbR OB, Sz AL L= fE)

3.6 EE(EN) . B

ELIOS2 X, 7a XTI N H AT DO FEIZH 0 |
KEFIZH D W TR ERY TEDH I &b, B+
R ORI BIEH ATE & B 2R B E 1T o 72,

REBROMER, HERE THIE, BB T
LR RITTE, Y—F A TICLDEESE
DOIRFERE (K 11) LHBRET — 2 (K 12) DA
MAFRETH D Z LR TE o, 7272 L, BUH
2 1Im/s R DAL, RITRLE LIRWTZD,
BACTORERITEE L, Fo, MBTHEHALE R
=k, A= LHEREHZ TV RN BT
D RERIREOL T, — 5, Rz Ea L —*
bHoT,

o

X 11

e
Imf

E
"

R BE R T



EBHARu— 2 K FE BB O i T 5

B 12 BT — bR

4. FEOD

KNVFEEF O 50T C R — U RITRBR %
Fehte U, BRAE P AR~ O PR w2 & A
LT, T, BITEORBRETT L. 2 - &
A - FRFE TR SREE RGOS0, 2
LHARGREPH O/ M X D TEEHIRCA LS A
W2 X 2 OEHEMER B2 EOMBERFELND Z
NG o Tz,

(R EE]

ARIEBIX, WEE SIS AE K T k0 2%
FREEZTEMM LI DT, THHWE W%
BRI NT L ETS

(&% XX #k]
1) ELIOS2 h&Zu





