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Low voltage power distribution user side state assessment based on narrowband
Internet of things (NB-IOT) Technology research
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Abstract: With the rapid development of distribution network load, users have higher requirements for power
supply reliability. At present, the power supply company mainly relies on the “95598” customer service phone
number dialed by users after power outages for low-voltage side power supply loop terminal status information,
and cooperates with distribution network automation and power outage management systems to handle low-voltage
network faults. At the same time, it is only possible to predict the location of the fall fuse or switch based on the
description of the power outage user, analyze the scale of the power outage, personnel strength, and emergency
repair plan, determine the priority of emergency repair, calculate the work force required on site, estimate the
recovery time, and manage it field work. In troubleshooting, there are common phenomena such as incomplete fault
judgment, delayed repairs, high work intensity, and high implementation costs. How to quickly, accurately and
comprehensively collect the status information of the low-voltage side power supply loop is particularly important.
Therefore, it is necessary to in-depth study of low-voltage user-side power supply loop status assessment and fault
warning technology, and real-time grasp of the operating status information of the low-voltage side power supply

loop of the distribution network.
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Fig. 1 Internet of things architecture
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Fig. 2 Impedance diagram of distribution station area

B & 20 Bt A IR A e 2 s 0 ook T 4
L%, fer SRS RS B E % . Hodh, Gen
Sy B FL A T &% SR B IR s R c HL AR S B A5 AR
PUs Ry A B ML S TR 23 AR R £ E H P T2 05T,
YA M 2 8% S 3PP s T~ T o H P i 2ok
R INL wn E AAFH KR LA N I§
L FRBEAI=(1,2, A P4 RE L RE 35
Ruz. Ras MR A AKH K £ AH 4T FH T4 55 2 T Y
SEBRPL, R A RS BELH & EH P MITH: A
HIAR 230 B PL s Rep. ReaFAR( A E LR AHASH /-
42 5 2 ) 238 BELb s R ARG 2 s o BEA
L B8 1 PR R s Fuss Zeom A P IS e
F PSR AT s Ry AR 25 8 S £ i 7 K 2R 1 2
A RT5RE S im 2 R %P R, AR
BN L U AE T A 5 R B B e i 2 (R
MR BT s Loy Ngn Lo LA A iR & PP
HL IR

& P P BELBLRE & 4 A I %0 P 1% 25 16 1%
LA RN & A AR R AS A, AH & X Ed H R A i P
PHPLAE N AN &5 R A= A5 b, #51% 0 Ha 0 o FH P PR
YA KbE BERAS B, W% s B v I P P 1 26 1
iz AT BB . e B DL B D5 IR i HL 5 (X
BATREVEATEERET, LA . A ok Bk
B o HCHERS

2022418 - | 43



MAHRE |

Application Research

3 AREBITRETEREEmF

31 HHEHEERAHELEPRINA

ELNCY 244 N W AR ESP V4 gl B
WL P R AT 3 ok B WL T i) i R D S AR
[l I Ay 1 44 L P (0 AL BR IR RD 25 F D P
P R 0] S ) AR EES i Bull U 4 OF
s PR T 0 e 3R A A A 3 i DA e I 2k it Bt T i e
B DX HE A7 R E R BN o 8 e e e 1 M AT BE AT
THRiNE, & R HbJRGE A1 G 4k & N B 1E
M i oT, i R K 2R I AU RE R TR OB D B
T P B i s 6 X g B AT B e A R AT RO
Wi, JF BT 4R (E

BE & B REFBRER A — D TR, H R L
MR REFL R R LA & A R RE M I dy , X bRk
AR AE L AE R & IR i 285 B ATIL B Rk B
T AR B3 AT LA 5ok b 3t e 3% 246 %0 i o e Bt 1)
R S — A KB R, o  RE L RE
FOHEE S B RGN RIS &, {8 AT DOARSE 46 41 5%
ARBOHRAMEHBEA SRS ZENE R, R
Bz b, e N SRR gE R, B A E
R rhO Y AR N B AT DA HL BB R K K AH SC D
B4, DA i Bat oY % AR BEAT —ORPIWT, IXRE
0 ik RE 5 9k 2 e it e ) i TR R 4 o A R e B
e )fs, BREmAERBL S LIMEHRAEER.
X R AT £ T 4 BE HLHE AR AN HL ) 2 WY T AE A 5
Z AR A, AU R A A A
INThaE, T H L T PO £ 576 HL I B A A7 £E 1
AT
3.2 ETFMHEMmNEBHMRSTEAE

S I 0T =P O NN O 5 9 N R 7/ 2 2
%, dbE ik A %, SR AR B R B (%
HUINF ), FRACE REHAER . WREHRAERAKIE
T bR INRE, IO E B A P B s B
(A A SRR, Bk T 32 o 1l R SR AT P T RY
DEL:

FIH W T R PR U ok U B B X8 1 %
I 5 HY A RE HL AE 2 W B B Y 24 A IR 20 R T
fE, ZHEFEIERY

44 | C2002EEMNEE

Ul,l Ul,z o Ulm ! U1,96 ]
G, G, - U, - Uy
U, = (1)
Ur Uz 0 Um0 Uiss
Uy Uz 7 Umnm © Ujos |

A, Uyh i B EREM, BRERELE
15 minRE— kAT RE, 5K RER64
MU TS s U A ST HRER S mik R L F
T RAE; CHERERRERNSG S, =12,
j; ThEREEGERNEREREXLE: mA
REFIW R ETREF S, m=1,2,--,96,

R e O T S (AR R ok i 2 5 DX 2 T i 3
22 1Y 2 HE P RE 22 Wig 1 2 A9 24 A b 21 LR T
ZHFEIE XA

11,1 11‘2 [l,m : [1,96
2,1 12,2 IZ,m 12,96
I, = [i,l L, - I[,m t Ii,% @
;Ij,l ]j,2 Ilm I.I}%#

A, IwhmREEEHEME, BB RE
15 minR&E— R it ®IE, R REF64
R T R s LA I REERE mk R EE
R T RS, CHERERRERNG T, =12,
iy ITABXEESIEREREERERLE mA
REFIRRE T REF 5, m=1,2,---,96,

I BELAT U 2 1 B R ok Wi B & X728 5 3%
T 2 Y e PR RE 2 Wi B B B 24 i I 21 PEL B T
{E, ZHEHEEXA

Rl,l Rl,z Rl,m : Rl,%
R2,1 Rz,z Rz,m : Rz,%
[ S R 3
" Ri,] Ri,z e Ri,m Ri,96 )
7Rj‘1 Ri,z Ri,m Rj,%
u .. —u
M(Iz m _[i m+1 ) ;é O’IJim-H ¢ Oﬂl]i‘m ;é 0
1 im —1 im+1 ’ ) ’
Ri,m = _1 (l]i,mﬂ = 0’ [i,m+l = O) or (l]i,m = O’Ii,m = 0)

2(U,0 #0.1,,,,, =0)or (U, £0.1,,, =0)

“)



KA (NB-IOT) G ERCHUI ) IR 204l £ AR B 5E

A, Ry AMPLIFEEER, Wiebhieke
15 minR4E — R LPLITHR(E, BRI REFNI6)
PRPLTE R s | W B AR B mk R EF
BT R, R RERMH S, 1=1,2,-,
j; GRS EENERERIERSE: mb
FEF VP RGPS, m=1,2,---,96,

MR T S E AR U, H T A B 1 A
PR BT e 1 40 PR R AR B T R B AR, B &
R RN, FRE N & F 1% R E kT
T

ik FH P BEL B T A PR R B AT IR e
ficl WL A (1938 £ 7R S BEAT RR Al 0 A, Bk R

1) &M FE T HI )y, FH M P 0E b
T (B 45 B R Y 5 AT TF R (B 3 AT T B BR AG
VR

2) MBI RER, ZHA g FEPU R A
Sy — 1, B EIZ R EER AT IR R A T W2k
b, gix A3,

3) ML RER,  Z A9 PEPLT RE
g = 28F, vk B R R % &R A
M, gikhs,

4) MSPEHLIFEER, 2 AT AR P &
{624 — 2/, ForiZ A 0 ey % A K
A A, RIZIRGE TN AR KRR,
ZEOL TR AL ~340 A, hEETEHE A
2 880~ 8 640,

5) BT 5 1 4 i 5148 8 1 KL I TR %
A R R AR [ SK I, FoRIZ B AL e
b U B A AR R ER RIS, DR B R R A,
R A AE E A, B IR h

(6))

KXo, B BR BT T & (E 8 ok 45 06 2 i {1 K ik
¥, k=1,2,---,n,
6) M EIEKBEPLERAME2) ~5) Frik &
PEi, FoRIZA e AR R AV AT 5 B S 1B 4T IR
7) EELRL) ~6) , HIH MBI

www.eage.com.cn

R R

Application Research |

(L P v Y 2 PR T AR T 8

s LT, A TR RER R LA
Fe b A A, e RO P R e R A
] % LT, o i 2 RE HLRE R U e B LT AY AR L
XS BC L s 7R B AT PR Al o0 A

4 BEHIIER ST

Xt %A Rl — B AR 1 2 1O & 7 (Bl B BB 47
Sy BT AT LA B Pl P . 3B L & X FILpLR
BREE. mEELE R mEAR, EAhR A
17 15 Bl 2 i il 2 ) B XAE TR YE Bl N . FEY =X+
PR T (ZA MR BRERTHE)  BW®REER
e LA s 2 P B BB R Bk (— ¥ 0L T 4100 m
Hmo.03Q, {H—fx7E0.1~0.2Q) HEVW T
re&ogkit (>0.20)

G BB
i b T ki
WTREN B
A,

------------ et
N e
Bl

E3 BEARMEAKSTER
Fig. 3 Schematic diagram of impedance state of distribution

station area

5 6 7 8 9 10 11 13

B4 [ EERRE A

Fig. 4 Loop resistance monitoring
BRMPEASET R, DAWhE 4 RE4

20224FE1R8 - | 45



MAHE |

Application Research
FRPHIBEPUE A, TR, 4{EHERER
REZ LS mink i RAENT, 45K n 2k 5 8 £ 964~ FlL
Ui iHE .

* THRREIE

Tab. Smart meter data

THERRH

W7

LAY o 10

P E LR

/0

3 6001164782 5.1 4.4 Hp 2 s (2R
HLR AT bk

6 60011328942 4.7 N/A Gl

9 6001165891 2.2 N/A e 2™ F Ak

FEBC AL A R, TR H 3 P O g R R B
P, @k BE R E, A E A 2 S I Bt
Ko PRI K BB R T E AL, Rt R HEEL
Refe, s el bE, FE T TR RCR RO Pl

HE.

5 HRiE

hy D8 £ X TC FEL I DAY 2R RE L RE R AT AR T 2 Y
A, BRI E R R, A SO T A Ik
(NB-IOT) + AHIECH & DR A VT A 25 v w] S8
BRERERE, BRES (SulidRS 48577 ik
BREMAER M) , GUEA T EEHERME . R
HHRAEAERE, 2 Bl fr & X% e ds B HR U RE R
AER —RAEME 64, iRt &E (&
15 minRE—k) , RJGFIH AL He T (B AR
RO T (B AR B SR BB DU T (AR, LAE &
DX A8 s % % 1% HY B RE HL RE 2% AT 7 £ 8% AY P BL S
ft, AR A A H 00 [l g ELPTASE Y, T 24 i [l
B OERAE DL, o A AR 2Rl B

46 | C2022FEEMBE1H

SE

[1]  E'WR, sk, X, B MNB-1oT Ry HIH
RICHHARIM]. b3 BTl HikRe:, 2019.

[2] REtH, E£wH, BIL. ETaW RS
AT RS XI5 RBI]. Fikas 5 AL,
2019, 38(3): 113-116.

[31 wEH, TAN, BRI, T NB-IoT [k
WA RERLRER X T[], AR DEEAR, 2020,
47(9): 31-33, 38.

[4] EEIE, DAKHRI, R, 3EF NB-IoT fyiylk
WA RE L RER X THI]. AR DEEAR, 2020,
47(9): 31-33, 38.

[5] HEgkel, TIHLH, FIESFE. BRGAZHARF
GEESHAED]. R LERKF5M, 2019,
33(4); 427-432.

[6] +#hk=, BB, £, . ETLEHRNRER
REIL ARG 204, REE AR R E R[], &
%, 2018, 39(3) : 33.

[71 JFA%, &EdE, M. AT iEmkesismE
Al HL s A RS S A PR A (9], A Bht,
2016, 38(3): 47-49, 56.

[8] EfEMH, BBk, i, . JETHEMMZIRIE
B BB N 2 Baa T S HaR G [I]. B R ST
EZhfL, 2016, 40(14). 65-71.

=TV

ZE 77 1) A LR R AT S
(e H . 2021-09-18)



