SUMMIT




SUMMIT
2023

TRI

Prof. RAVALISON
NMPO®. PABAJIUCOH

Improving the Efficiency of an Electric Power Company using the TRIZ Methodology: the

example of a State-owned Company in Madagascar”

paboTbl 3HepreTMYecko KOMMAHUM C  MOMOLLbIO

[MoBbiweHne 3PPEeKTUBHOCTHU
meTtoaonormm TPU3 Ha npumepe rocyaapcTtBEHHOM KOMNaHun 0. Magarackap”

o= )= ry
(@%:’ - ﬁ; E/( L RUSAL

Summ\t




Who is JIRAMA

.Yy O komnaHuun JIRAMA

Jiro sy R\ano’ Malagasy

JIRAMA or Jlro sy RAno MAlagasy is a state-owned electric utility and water services company in Madagascar
JIRAMA wnn Jiro sy RAno MAlagasy — rocygapcTBeHHas koMnaHus, obecnednBatoLad aHepro- u BogocHabxeHne Ha Magarackape

Loss of US$150 millions in 2022
YOobiTkn B 2022 r. - 150 mnH. gonn. CLUA

Annual production=1,900 gWh Access to electricity (urban)=72% of urban population
MponssoacTeo anekTposHeprum =1 900 MBT*Y [ocTyn K anekTpocHaGxeHuto (ropoa)= 72% ropoACKOro HaceneHus

Sales deficit=US$0.11 per kWh
HNedununt goxogos = 0,11 gonn. CLUA/KBT*Y

Production cost=US$0.24 per kWh
Cebectonmoctb = 0,24 gonn.CLUA/KBT*Y Access to electricity (urban)=35.1% of population
[ocTyn K anekTpocHabxeHuto (ropoa)= 35,1% HaceneHus

Access to electricity (rural)=10.9% of rural population
[ocTtyn K anekTpocHabxeHuto (ceno) = 10,9% cenbckoro HaceneHus

Technical losses=28%
TexHn4veckme ybobITkn =28%

57.7% of it is produced from fossil fuels (45.3% oil and 12.4% coal)
57,7% reHepauna ¢ ncrnonb3oBaHMem nckornaemoro Tonnmea (45,3% HedTb 1 12,4% yrosb)

42.3% from renewable energies (39.4% hydroelectricity; 1.4% biomass and 1.4% solar)
42,3% c ncnonb3oBaHunem BUO (39,4% rugpo, 1,4% buomacca u 1,4% conHeyHasi reHepauus)
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Objective and Plan
Llenb 1 nnaH

OBJECTIVE
LIEJ1b

Identify an ideal solution to improve the performance of JIRAMA
[Monck naeanbHOro peleHnst ansa nosbiweHnst addekTneHoCcTN paboTbl JIRAMA

PLAN
MNJj1AH

O Elaborate a problem stream mapping
CocTaBneHune kapTbl NOTOKa (hopMmnpoBaHnsa Npodnemol

O Choose a problem and proceed a root cause analysis
Bbi6bop npobnembl 1 NnpoBeAeHME aHann3a KOPEHHOW NPUYNHBI

O Apply TRIZ process to identify a specific solution
[MpumeHeHne noaxoga TPU3 ons noncka KOHKPETHOIO peLLeHUs

0 Check matching of specific solution and specific problem based on financial angle
OueHKka cCOOTBETCTBUA KOHKPETHOIO pELLEHUsST KOHKpPETHOW nNpobrieme Ha ocHoBe (OMHAHCOBLIX AaHHbIX
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Performance of JIRAMA as an Electricity Supplier
dPeKTMBHOCTb paboTbl JIRAMA KaK nocTaBLLMKaA
3/1EKTPO3HEPTUU

ENERGY LOST TECHNICAL LOSSES+NON TECHNICAL LOSSES
OHEPITNA NOTEPAHHAA == == == == % TEXHWYECKWE + HE TEXHUYECKWE NMOTEPW

ENERGY LOSSES RATE=
OHEPIOIMNOTEPU ENERGY INJECTED == == == == % SUPPLIED AND INJECTED BY JIRAMA
IOHEPI'A NOOAHHAA SUPPLIED BY PRIVATE THEN BOUGHT AND INJECTED BY JIRAMA
MPOV3BEAEHHAA M MOOJAHHAA KOMMAHUEW JIRAMA
MPOV3BEAEHHAA YACTHOW OPTAHU3ALIMEN, SATEM KYMNNEHHASA
M MOOAHHAA KOMMAHVEW JIRAMA

TECHNICAL LOSSES=4 TO 15%
TEXHUYECKUE NOTEPU =4 - 15%

Power transmission and distribution losses — A model based on available empirical data and future trends for all countries globally
Kristina Sadovskaia; Dmitrii Bogdanov; Samuli Honkapuro; Christian Breyer in 2019
[MoTepun Npu nepegaye u pacnpeneneHnmn 3NeKTpPo3IHepPrnn — Moaerb, OCHOBAHHAs Ha UMEKOLLMXCH SMMUPUYECKUX OAHHbIX U

Oyaywux TpeHaax, ansi Bcex cTpaH Mmupa
Kpuctnna CagoBckaa, Amutpun borgaHos, Camynu XoHkanypo, Kpuctnan bpeuep, 2019 r.

TECHNICAL LOSSES IN MADAGASCAR=28%
TEXHUYECKUME NOTEPU HA MAOAIACKAPE = 28%
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Problem Stream Mapping
KapTa noToka popmmnpoBaHmnsa npobneg

TECHNICAL LOSS
TEXHUYECKUE TNOTEPU

bl

SALES DEFICIT
Oedvumnt
Aoxoaos
PROD. COST

Jiro sy Rano Malagasy CebecToumocTs

ENTERPRISE

PRIVATE ELECTRICITY SUPPLIERS

+
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Problem Stream Mapping
KapTa noToka dopmmnpoBaHuna npobaemol

ELECTRICITY
GOVERNANCE
PEMNYNMPOBAHUE
OQHEPITETUYECKOI'O
CEKTOPA

/f/ CUSTOMER

3AKA3YUK

PRODUCTION
MPOU3BOLACTBO

l 4

PRODUCTION SELLING
MNPOKM3IBOAOCTBO : PEATM3ALLMA
MPOMW3B./MEPEQAYA/PACTIP
Product® cost of US50.24/kWh / - ] A EAL Sales deficit of US50.11/kWh
Cebecroumocte 0,24 gonn. Technical loss of 28% Dedwvunt ngoxonoe 0,11 aonn.

CLUA/ kBT*y TexHuyeckue notepu 28% CLUA/ kBT™y

GLOBAL LOSS
O6wmKn obbem ybbiTHoB
Global loss of US5150 miillions
O6wrii obbem yboiTHoe 150 mad. gonn. CLLUA

© 2023, TRIZ Developers Summit



Root Cause Analysis of « Technical Losses »
AHann3 KOpPeHHOU NPUYMHbLI NPObIEMDI
« TexHn4yeckme notepm»

Long distribution lines | l

MpoTsXeHHble pacrnipeaenvTenbHble AnHum | ——— e e ===,
—

|
rmers away fromI

load centers,
YcTaHOBKa pacnpegenntenbHbiX TpaHCGOPMaToOpoB BAAIN OT |

LLEHTPOB Harpys3oK |
—

Installation of distribution transfo

Unbalanced feeder phase current :" """

Anadequate sizeof = —————————

Conductors for
distribution lines
He cooTBeTCTBYHOLLMIA
azMep NPOBOAHNKOB
N pacnpeaeneHuns
————

TECHNICAL LOSSES
TEXHNYECKWE MNOTEPA
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TRIZ Process to Solve a Specific Problem
[MpnumeHeHune TPU3 ana peweHnUa KOHKPETHOM

GENERIC PROBLEM TRIZ MATRIX GENERIC SOLUTION
OBLLUAS MPOBMEMA —) MATPUILIA TPVG | M OBLLUEE PELWEHWE

ABSTRACTION
ABECTPAIr'MPOBAHUME
GENERATION
BbIPABOTKA

SPECIFIC PROBLEM SPECIFIC SOLUTION
KOHKPETHAS MPOBNEMA | m— C—  OHKPETHOE PELUEHVE
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TRIZ Process to Solve «Long Distribution Lines »
MpnmeHeHne TPU3 ana peweHmnsa npobaemol
«[MpoTAaXKeHHble pacnpeaennTenbHble AMHUU»

4. Length of stationary object TRIZ MATRIX N GENERIC SOLUTIONS
4. [AnvHa HenoaBwXHOro obbekTa m—) MATPULIA TPU3 OBWWE PEWEHWA

BbIPABOTKA
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ABSTRACTION
ABCTPAI'MPOBAHUE

Long distribution lines | / SPECIFIC SOLUTION
MpoTsKeHHble pacnpeaenuTenbHble IMHUK : —_— KOHKPETHOE PELLEHUE
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Analysis of Contradiction
AHann3 NpoTnBopevnm

WORSENING FEATURE
YXYOWAKWAACA XAPAKTEPUCTUKA

21 Power
21 MowHoCTb

IMPROVING FEATURE 13 Stability of the object ’s composition
YNYHWAIOWAACA XAPAKTEPUCTUKA 13 YcTOMYMBOCTb COCTaBa 0ObeKkTa

3 Length of moving object

3 [InnHa noaBmKHOro o6bekTa 25 Loss of Time
25 lNoTtepun BpemeHun

26 Quantity of substance/the matter
26 KonunyecTBo BelwecTsa/ maTepmnana
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IMPROVING FEATURE
YNYHWAKWAACA XAPAKTEPUCTUKA

Generic Solutions
Obwue peweHna

WORSENING FEATURE
YXYOWAKWAACA XAPAKTEPUCTUKA

21 Power
21 MowHoCTb

13 Stability of the object ’s composition
13 YcTonumBocCTb cocTaBa obbekTa

3 Length of moving object
3 [nvHa noaBuXXHOro obbekTa
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25 Loss of Time
25 lNoTtepu BpemeHu

26 Quantity of substance/the matter
26 KonunyecTBo BelwecTBa/ maTtepmnana

GENERIC SOLUTIONS
OBWWME PEWWEHNA
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Generation of Specific Solutions
BbipaboTKa KOHKPETHbIX pelueHUn

PRINCIPLES SPECIFIC SOLUTIONS
MPUHLUAIMBI KOHKPETHbIE PELLEHWUA

1 Segmentation Decentralized hydropower

1 JpobneHune [leueHTpanu3aums ruapo3ieKTPOIHEPITUN

2 Taking out Hydropower for enterprises and Hydropower for Households
2 BblHeceHue [(MOPOSNEKTPOIHEPIUA AN NPEANPUATUI U TMOPOSNEKTPOIHEPINS AN HACENEHUS
8 Anti weight

8 AHTMBEC

15 Dynamics Energy sources coupling

15 [INnHaMWUYHOCTb NHTerpauns cekTopoB NPON3BOACTBAa SHEPIUN

29 Pneumatics and hydraulics Energy sources coupling

29 NHeBMO- 1 TMAPOKOHCTPYKLIMK NHTEerpaums CEKTOPOB NPOM3BOACTBA SHEPIUM

34 Discarding and Recovering Energy sources coupling

34 OT16pOC U pereHepaumsa YacTen NHTerpaumsa ceKTopoB NPON3BOACTBa SHEPrm

35 Parameters changes Energy sources coupling

35 MameHeHne napameTpos NHTerpaumsa cekTopoB NPOu3BOACTBA IHEPIUU
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Matching Specific Problem to Specific Solutions
CooTHeceHMe KOHKPEeTHbIX peluieHUU C KOHKPEeTHOW
npobnemon

SPECIFIC SOLUTIONS
KOHKPETHbIE PEWWEHUA

Decentralized hydropower
[eueHTpanusaums rmapoanekTposHeEpPrnm

Hydropower for enterprises and Hydropower for Households
[(MOPOSNEKTPOIHEPINA AN NPEANPUATUN U TMOPOSNEKTPOSHEPINSA ANs HACENEHUs

Energy sources coupling
NHTerpaumsi CEKTOpOB NPOM3BOACTBA SHEPTUU

Long distribution lines
[MpoTskeHHble pacnpeaennTenbHbIe SIMHUM

Energy sources coupling
|/|HTeI'DaLl,I/I$| CEKTOPOB NMpon3BoaACTBA SHEPIi

Energy sources coupling
NHTEerpaums CEKTOPOB NPOM3BOACTBA SHEPIUM

Energy sources coupling
NHTerpaumns ceKTOpoB NPOU3BOACTBA SHEPIUM
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THANK YOU!
CMACUBO!
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