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Methods of named entity recognition and applications in electric power domain
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Abstract: The development of named entity recognition (NER) in the power sector has been propelled by domain-specific NER
methods under the empowerment of large language model technology. In this context, the evolutionary journey of NER methods
within the power domain is reviewed in this paper, where early approaches based on rules and dictionaries are introduced, followed
by statistical machine learning methods. Deep learning-based models are summarized from the perspectives of the distributed embed-
ding layer, the text encoding layer, and the label decoding layer. The application of large language models to NER tasks and their
impact are also examined. Furthermore, the existing challenges currently faced by power domain NER are explored. Finally, an
outlook on future research directions is presented.
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Table 1 Summary of traditional named entity recognition methods

I Ho e Y
DS000 RE+ 6 X RERB AT W B FRE | DS000 RS MK R E i RE %
' i, LA b AT A T R e o
ETIURM e ki SRR R ORGSR PR, X AR

AL 5 1 ) Jo i R e v AR A B TR

‘ . CERERTE BT SRR et 1 b 5 4 S A Tl o
T L6 . ’ . o )
IR i L LS BRI A ]
BT I AN I BT B2 e th Bk i (5

Al g+ MM

I R S il e > S B M 8 ] 4
. Ft MM #)282% 51 2RE 06 51
ETRIPILE gy T B T AF 6 Ve SRS T XES R 3 TR R R
%)j E"Jﬁ/ﬂi %E\
) Y A S A R 1 3
y%%ﬁ‘j[]z iR%UEE.jJ gp%‘%ﬂ‘(‘(ﬁﬁﬁ%iﬁ% jﬁ&i/ﬂ = FHF*TAXTXE*%*E} Bﬁﬂﬁﬁ]&

1TIX 53

2 T RE ¥k LERR Tk

MR TFAEG Tk IRBE - 2 RetE A 3l2= 21 IR R 22 BRRIE AL G, W8 N TARRIE TR TR . Bk
KV, TRBE 2 ST A RLE o [ Bli2¢ 2] 140 A0 N3 | S8 i 0 008 & A 44 1) 22 T A9 40 2 ) B T SO G
RO T A AL R A SR B

FEHL ) TR ST HE AL T i 24 SEAR U R G 5 % 3 MR IR A AR SO G J2 L)
PRt )2 s 2 A JZ F) Al g A 4% R (40 Word2Vec ( word to vector) . GloVe ( global vectors for
word representation ) ) ¥ F, 7 SUAR G A (IR AR AR 2 ] 1 3R | 3% 46 ] i RE A5 4R B2 2 1R)I 1918 (5 8 DA RAE I
Iy e, SO G 5 2 SR ST 9 g B Y 4N 4K B 12 42 I 4% (long short-term memory ,
LSTM) [ J#E G #R 5.5C ( gated recurrent unit, GRU) K] LSTM( BiLSTM ) 5f, Transformer-based #5144 |-
T SE R XA RS T ) SR SR B Qe R 2 AR M B OCE T AR AR 2 (0 P AR A A
(S BELIE Y (conditional random field, CRF) 25 HoAth FE # AR AL ) | 3 3ot o) 2 A J2 2 L) B R SRk
SR SR SRR HEWT AT 5 R SCE SR i 2 SRR T 1

AT B DR ANLE H Sk A aE PR MR A SRR T I T — RN B BOR TSR . Bilan i
WL R 6% 1S AT T A Sk R A L SRR B S B R SRR ZE R AR 5 | ATE R AL 3k
FE, 7 TR SRS SR 22 ) 1) B2 2 MO G 3R 5 245527 2T SR/ 8 [R] B AL B 22 AR OCAT 55, A3 B TR B =2 kR
FOR R VERE , RS P AT 55 24 ST HEZREE A i 44 ST B AN 56 2R 2 AMT 55 124 ), S Pt
PATRSIRN 3G 22 3 HRUAY B AR AR S8R EAR AR A | B w5 F T s SO B B M . 85 34 o A A3 3l 448 45
AN YNZAEAS (AN im 2o [5) SCim) et Woms v A S5 4 R A BT RE AR ) | 3 5 B X6 H ) 48 &l A o 1 1 531
REST, T2 R P S A a1 30 ) B 38 5t b AR R SRR B 4 i A 1o 20 WU 285 A 22 A R R 1 T
SEIL AR B S AR N B vE R P AR M, A0 T S R 3 R R ZR T, PR T 45 SR A CRF
Wil 2, Zead 2 JERBIRIYIN SRR B L 738 Kt 44 SE0R

AR TR 22 AR R T T H ) sk 44 SRR A BE , 38 S A B SRR A 0 A ORI T
SRAH T H XA BT AU & T SC AR N A HER P | 8 EL A R ) R TG PR AN R REME R A AR 1)
R IRFNHL AT 75 5K A AR A A WO A Fn 56 3



4 R R % M (B % R 561 &

21 SHXHBNE

TE NLP SR rfr | b 28 0 25 01 B 5 Ak 30500 SCAS KR, DR 248 B 4 A i AR BRI 1 50t & Ak
ARG S SR I i, TEIXA a2 2] ) ) s ) B e AR 2 A B R TR TE A1 SRR 24X
AR T8 5 o A SR Z B WL | 2258 F B AR A RE S PR B IR) Y B S v R s 1 1) 0 i A5 S SR G e 22 )
2K B BRAE T A A5 A EURN B A SOARHE Y 105 S ARRAE . DAFL Jy SN FH 55 R ), B s A 2B — A1
BRI SRRV B8, XA A T IR N AT & B HLAIAL PR T S
BHZE RN R S A WS Sy ) i, A IR X B R ] IRt B A A A 1 = i U R
) i) 2, A5 B I S g R e R Ak B8 T SRR ) B M AR T AR

SCA ] e ) R R B 5 R T ) i S R R AR PR TR A A BT A ME — R RN R R
TR R ME— 251 RN )RR LA B A S A0 B — A2 5 R SR /N S5 I ) o, S BSOS G
T ERSR AR A 1) S B0 B I LA A o s e P A% SR, BRI, PR B 114 484 T] ] k22 ) R
A P R R TR 2 P B ME— R B e, S 2500w A 5 R RO 1T Z W R 2 T A SO E T 1 L
WL U R AR A TG R R R R Z TR AR R

SR, TN Z5in] ] AR A 4 Word2Vec' ™ Glove ™ #5 R GEAE R AhaX A~ Bl s . Word2 Ve BENG I i Tobx
BSOS AR A SRR3R ), 5T Word2Vec BB | 3] 5 1) 22 [a] A4 SO 75 5] 4 2 i) v i
I 1) e (] A PR B AR B ST LR SR TR Z R S A AR Xt ARG 5 B RIS R R 22 ), fR g
R4 25 8 Word2 Vee R HCRAERE ACKE Bt 7 e b 52 ) g I kil i) b, o3 5245122 R Word2 Ve ¥
FL 378 R A28 2 Ao R v ) VP S A5 S AP A4 0 2 1) ) et 7, S SUAR B MY H 8% 2 . Glove A
JEXT Word2Vec YR HEFIANTE , 25 A 2SR Ge s B SR R SCHT T A3 i ik 2% 20 1al I B B 15 2 G 4
Jr ] g A% 0 SEVRRUE: « 3] 22 [ 14 L BN 36 B8 Jo W] 22 ) F i SL 06 2R, R0 R R B it 2 AR 3 4 s i 7 6 L
P TR A B, 2SR AR AR R IR BUZ R Glove A5ERUXT i oL 932 17 {5 B AT H 48, 40+t Ji i)
Z IR LB A) T AR BOH R (i) [ i, 3k 045 Y K Glove BB 1 Skl [ Ha g AR RN | e 8% 20 A5 SRR 7 11
Yl i) ) K B 3150 £ BB SCAS B GS 21 50 25 1) s 1 L, b Ah, XF . Word2Vec F1 Glove ) [r] 1 Bl B 45
R BGUF Glove RIS R 18 SR 2s (8] B9 0K, RRA% 5 A A0 DX /i SOAH 22 38 K I &l IR I 4598
Wei 252 45 —Fh A7 B RIAR LY RN (1) NER BRAY AR X o 7 4 40 T80, i A2 B0 R A A7
B BRI REAE , B A 4 T A SCAR A SE R . Cong 2500 #5610 189 38 R 42 SR8 1 ) i
i NER J7ik b s in) A5 BRGRAE /0 A N h iy sk
22 XARREE

TESCAR GRS By B, X 43 A =i A Z 4 ) 54k, a2 SCA Gl 235 TR 2 Uk I A 3L R A5 4 50T 38 A1l iy 1
N SCORHRE A AT F BT TR IR ) iR aE . R TR S BRI AE i 2 A0 NLP 4155
T (HEATT7E A ) S RO W AR IRAG ST, H ) BCE B e R R (i R o U8l P At ol 22 531
BUR BT RO

FER RGNS 5T BRI G 42, adik A 200 2 RCM e B, XMt SsT
W RN ZREE A EE 4R R S RHZ R ARG 0N RIME PR R A3 A v ) SR 1) S TR R i B A
K& AN S SR RN ZH 2R U HR PR B G — RUAESE . SCOAS 23 i Y NER A5 B35 R A H 8
P R AR OCHEAT MUE BRE ST, ARG R MIZ 454 B9 RTR] K NER 4145 9 SCAR G 2310 2 KER
H, BT LSTM ZEM AR | 55— 2 25T Transformer ZEA4 (0TI 218 5 A8 L 3 2 R P HioR
K EF SCHEA#RE ) AT 2545 20 A0 4 5 FRAE NER 4155 b R B 9 R B PERE
2.2.1 AT LSTM RAey A

W SCA AR Ry ) 22 S, IO FH PP 28 P 45 L ) A SCAR R IR, 6T LSTM 119 1 48 ) 4 A 70 80 4 12
A3 E A Th R IR OC R 5 1T SUF B R FR P 22 2% (recurrent neural network, RNN) 7E 4/ 3K
VEIE B3 S P AR (RS BE W A IR B PR, 2T LSTM [ 28 W48 S U 7R 1 22 NLP 4145 K i 137 5 s 5
TIZ R, fER 18U NER {145, XU &5 K9 1) LSTM M£% Fil GRU W £ fiE 75 43R e 51 iT I 7 1) 9
FE . W LSTM( BILSTM) W48 254 i n] 5 J5 [a) L 4% 1) LSTM 2544 (W&l 1) i th 2 b &4 x, AR ]
ot B Ay, WUEX ) LSTM FERT 21 ¢ XA x, BISmS2s F 45 a T RIS [ 855 B, SC



5 5 1 KT, AF <A 4 SR 5k B A H g U 5

R ) SCARLE PSS 1] 7 ) A RFAE SR B, 2 & i 25 1)

=

STl

)=

A2

Bl 1 BIiLSTM #it4
Fig.1 BiLSTM structure

SCHk[ 27-30 ] ¥R A BILSTM-CRF #AL,  RCFUI Ly S S i iR B 6. W B8 50V 4
FEL 7 1 il SR SCA TR B R G ) RHAITR SCAR R 7 3 SCAR 43 i), 56 T4 W) 1Rk CNN-BIiLSTM
A 22 X 245 R R it ke N T AR BRI A 1o A IR, I 0 25 A T ) e B P ) 5 A 8 91 58
SCAH Y B SR, SR Attention-BiLSTM-CRF AR 78 v A TR0 101 48 SCAS HR AR BE A SR, 0 T i e v, 740
ARSI L LR B AR R SR AF ), #4055 32t BILSTM-CNN-CRF 1953 , e o
A RARICFAFRAE , PO BIAS ) 2 B 0 S b, B 5255 42411 BILSTM-MHATT-CRF 7', fil
AZ I E R IIHLE] % BILSTM 48 Az iU b T SCil SCRFAE SR A5 | 3 A0 0 SC B B3 5 4240 , S5 9t i I
A ST S AR, HER K 93.62% , Meng %5 Hi 3T U5 A MY NER BLAYFH T4 22 AR E 3% JF0E
R T M E R AT, RS T 2 A5 S, UL B A AT 2 s ) R R4 A SOA B
A R

FHEST BILSTM A8 X [n] BiGRU 51 GE At AR g 1 T4 L6 , FE 805 o 00 b 4 4 i A 5080 b 1 22 R
fiE, BE Ak, B BIGRU A5 AU I 5 4% 23 77 1 2R B0 40 €5, 15 2 T H 37 35 1) I 48 45 4 i o, A1 I )1 e sk ] %
BiLSTMAR A /D BEAIR T AR BTHAE . A6 S 508 Dy 1WA sl /b , BRAR T BRI &2 2 B, i, 255
452U BiGRU-GCN A58 76 e i AR DGR SCHR AT 55 o RS B 2y 93.60% , 4 1%y 88.40% ., 1}
SABEEPS ) Transformer-BiGRU-CRFE #E4Y | 75 H1 J7 i BEECHE L RS Al 69.71% , 3 158 70.23% ,F1 N
69.97% , J34b, RIEFZEDT EiA BIGRU A5k il & 4l 22 M 4% ( pulse-coupled neural network, PCNN) £
AU B , R BIGRU-PCNN B MERA SR R BRI OC R | ]ORRARHRUR) H8 OCBERRAIE | SE B H, g &l
A ROR G, LIRS RUE  IRA BRI L T G n s — A YRR A
2.2.2 & F Transformer 2R #169 TR 4535 = BE A

YISk 5 578 ( pre-trained language model, PLM ) 7E A 44 SEAR BT 55 th HA L H . X AR AR K
TSI W 5 T 5 U1 3 FH ) o 5 TR A TR0 ELARAE 55 ) AN S5 T S s AR TR 5
(TR 2 I BT PLM AR M 46 50 T I 2R R 0, 1 ELAE A2 NI 55 i e B o i A T e e

FERIAE L )80, VR 2 ARE B AR S5, 2R A FHRRAE 1) o0 v o R0 S AR s 7L, an , ZE AL BER
AR L g B 1 R A0 A i A2 PR IZOR I R AR B BRSO AN 251 430 “ AR HL i il
LI 1 VAN T Y I - R R RG D O i e o B R BB L SR (R [ NP S S

R T AR RE A B AR B R REAE 1) i AN AT AR ] 1 (35 SUF B AL PLM 838 1R SCUBRE JI 7
WA T RAEN] . B BRI RN AEA A T B 518 UE R I 3R IE S48k (i [e] SCin] |
IRATRAE) . FHIEY IR AR AN Word2Vec , Glove 55 77 A i 1] ] & A A8 “ B AS 1) &7, To iR IR A B 0]
TCAEARTE] B SCh i AR 22 SOME S B G SURRE , B 2 38 I SCASTE B3 sl A R EE (W BE 1, 78 BRAR SCARTR
JZ 5 CRHAEAE BRG] an Xt transformer” 47 2 i B | 285 1) 1 S BE B A X 70 & SUJR R TE 4 WA J& 728 R 4%
PLM U] MAR AR I fiff e 1 3 B8 [m] 851, Ay o, 9 450380 N /9 NILP o FHA SR T A2 7, Sbs b, K419 PLM J&
J&F Transformer ™' £544 1, F M Transformer $2H 5 , 54 VF 2 W58 A\ B2 4] Transformer 377474 5 0,
MRS d TR



6 R K 2% % W (B % R %61 &

H i & T Transformer 2244 %4 22 S5 AR U058 Y 13 HI7E L ) @58 4% 2 945 BERT ( bidirectional encoder
representation from transformer ) £ %!'“" RoBERTa ( a robustly optimized bert pretraining approach ) f& %14
ERNIE ( enhanced representation through knowledge integration ) £ 24/

38 H T SUAR B AR 52 2% R R SEARTEAS [R] A8 57 B AT AS TR A9 7 S, 49 2 B, g e S8 410 A 4 4
“AFHL” X — TR LIRS R KB A B T AR, 1 BERT RE49% 22 fift F 7 4 S AR R 1 v — 1]
Z LA, 5] AT T @45 ( masked language modeling, MLM ) $ A | BfiAIL38E e A SCAS Y 15% [ 1) 22
SRS R0 B G 1) PN 2, SR T B AR A B ) )2 T A R B L e T s i d . tkAh  BERT FEALIA |
A NSP( next sentence prediction) , H:FIJEfb —A~2 G105 pREL, IR A) T2 T BYTE UOCR . MHETESIET
1532 PR T B — 5 [ B 2 D2 4 LA ] Ak A 70 X DA 38 434l 42 1)V (R R J2 0k 1 i SOOI Y 5] &8, BERT
BRI M RE A AR R M3, ATPHAE DK BERT 15 At ARSI 25 25 i 2 ik o A 4 OG 2 X 4% % S AR IR 5]
SLER AR WAL T HAD B AR AR GO &) RTINS S B E N O A2 R
Y K I A B 28 W 28 i ) 2R R T R B ZR0E RSB BR Bl 2L A AR A, N TR ) SRR
Z 1R 2 & BERT-BILSTM-CRF,, SCHik [ 40-48 ] 44 5% FH Tl i)l 25 77 1 44 i BERT-BiLSTM-CRF 5 A1 5l
B 5T BERT 4 FAF A M A T BILSTM A4 A i) F X[ 45 AiF £, 5% @40 CRE i, 2
g R O R A AR T SRR A HERR 2R SR, BEAE FOAR AN W BRI AR, 22 TR W b ) 32
TS RO FRIBCTE iy AR E BE L 0 = ST A R A4 52 i) BERT-BiLSTM-CRF 4 # XF GPU ( graphics
processing unit) Y ) FH RN = , $2 iY BERT-IDCNN-BIiLSTM-CRF ( bert-iterative dilated convolutional neural
network-bidirectional long short-term memory-conditional random field) 777, H:H' IDCNN #5271 1, BILSTM #5
TP B 22 () i R O 550 1 R BB AREAE , [RIERE IR GPU A A7 B, 5K P45 D0 @ it My BILSTM-2 3k i
AP Z % 1174 CNN RGHE B AR AE SR HRUZ | 3 3 0] 19 42 Jm B P A4 i R0 B2 JBCH AL SCAS 119 22 460 32 )
PRI, SRS A T ) i P 18 SCRRPE . RIS 225 B0k, 5144819 BERT-BIiLSTM-CRF FEAUAH LY, i85 A,
R SUGERE R ), SEPR b O WS R, A H A BERT 4531 6) ) &t | 75 A0 JHURE 2 il
RIS B2 FEOR B A ZE R . R D SR BIIZR 075 206 BERT 145 24015 2| PowerBERT,
PR ARG SR R R R RN R A TNk R R 1 0 AR B E R AR PLML, il g ok
LIS IRIE , 12 FE T 40, PLM fg % S5 9 B R T8 SR I DR R 3, B2 T F 7 AR R R B R B
Zheng %515 R F4E 2% 3 19 97 6, #2 ) AtCNN-BiGRU-CRF ( attention-based convolutional neural network-
bidirectional gated recurrent unit-conditional random field ) #7 Z AR A AE 37 2Uik A JZ 3L T BERT 455 T F
FHIRA IR A, PRAS 2 0918 F B, SUR G 2 K 256 Rl i EHLEI AT CNN A9 7 42 )53 1 F 3
ZIAI 2 FR >R ] BIGRU BEASHR IR, )8 SCAS I i GURAAE [l )34 42 Jy 22 3k T i 0 oAb ) 445 8 )
ARBR YD HE ) SCA RN« R A far it K& S8 it 8RN 2 RE2LER RS XE S
B A o IS T EA T AR

BERT BARUFE T Il 2R B Bk H MLM AR I 25, BEAIL e B — 3 0 B A 4 e, SR T, ;X Ao i R e or %
JEIRNCZ RIANAE G FR BN, 76 L T sl i i SR04 T i) < 2 T B 4 A T00 5 B BO e A 4 < L7
R YW BT RS NS IR HEP R A EULF R BES [ MASK | fFS R, X ROk H s
BN H T Z AN OCFR T TC R B 5 R LA W AR 3 18] B SR IATE S, 7R ) 4 R
JEURE SCHE PRt BERT B A Jmy FRA: S B 51 REFE AR

RoBERTa J& BERT HUYLALAEAL 4 5 BERT A AU Hb [ 5 1Y) | 25 B FE AL SR, >R FH sh A5 HE L S mes, 7 1)
it R WAER Y tokens ANWTAR A SX AT NS AL A [R) i 7y A0 3 0 v, B e AR R, R
FEHL R, 1V 2 ARTE AT AR Z5 48 , BRI BRAS 1A M TR U SEAR I B, il B AR R AR A TR
“ 75" RoBERTa #HYREME L7 M Wi AT V) 43, 3Ros R </ /78,7 B LR R b FE e AT V143, Rl
“SFEA/T 2 MR BRI AR B 2] i SUE L 6 T I A B RN A L ) U Ll R TR R O
2L, T BERT £ 1 ) NSP A 55 %) Bt 26 R i AT 55 0 1 Be 48 A IR, 5 2 A] BE Al ok £ 1 52 i, [ I
RoBERTaf4 [ NSP {155, L7 T MLM el , (4548 A1 250 hin 3R 48 T 54 SOAS F B 1938 OB Fn I
TOCERL, PRI, 13 K Batch Size I MM ESE (R 7R 4TI T Wed T 55 MO PEREHRFEL42 T, R
A BPE ( byte-pair encoding ) , \\ Byte [ JZ [ 3 1) , b P K & 5% 14 (out of vocabulary, OOV ) . %X H Jj 3¢



5 5 1 5K 55, 45 <A 44 SR T 1 B A R ) ABTS) BE H 7

ABIIR AR Bl SRS 2R B PSR BRSBTS 07 R 5 T SR O A T 20 5 AR R ) R T B
P SR T % o %07 R T LA TR A i B KR G R 4R |, OF-R T RoBERTa #4728 1E X g,
WPTNCAE AT BRSO A3 5 U8, IEAh, iR 18 ] BILSTM #2BURFE, A 30 & R SUKBE &R
BEXSH ) USRI H BRI VT TAE TP AR I H 5 L 50K D ICHE 1) ) B, A5 055 R ] RoBERTa
TR A TEVNZREHY R T UNZAEAS A3 T ) SOAR 5 ) B RIC B S5 R . 8 T i i SR v
LI OOV [A) 5, 5 A 2555 Sk Fl RoBERTa-BiLSTM-CRF #5571 fifi Fij B 7 SCAS i kL % RoBERTa Fili)l| 45 ,
T IR ZRB BRI B TR PR 5 5 252 ) AU R VA2 A 55 1) 008 (), DR O B 8 v 2050 2 -~ 1% SRR 9 R
J& 1% , %8 BERT-BiLSTM-CRF A5 BUEUAS B 415508 . RoBERTa A& B &k n el 2 ffon , Hop E, JE, , -+ E,
Rk Ala & T, A Transformer 4t ; T, ,T,,---,T, 5 RoBERTa % i () s A5 18] [n] &,

i T, T, T

T

)
-

?ﬁ)\ El EZ En

2 RoBERTa fH A4k
Fig.2 Model of RoBERTa structure

ERNIE A5 B2 M08 18 X /RBA & —Fp e BERT B LRN E e b p TN kil 5 AR, RV
FAESSH I —3% {0 ERNIE BRI 24T 551 1 5 A LR SRS 2ie ik | 5 | AL T SR FURIE A FE s SR
PRI 5] 1) B4 A 32 TR B RE 07 LSO 2 4k TS UG BB A RE T Ak B4R X LTS ITERNIEAR
RIE RV ERNIE #78  F1 M 57.14% 42555 77.26% , TAEBLD % )& ERNIE #i3% T BERT HA Wi kK
18 L FRIKHE ST, 456 IDCNN AR 471153 RE ) $2 1 55 T ERNIE-IDCNN-CRF #5281 | 5 5Ra2 1H 5 i, 4 1
JoE AR A K i S S AR 31 A8 8 R ERNIE-BILSTM-CRFE A8 |5 a5 5236 3041 | 54455 1) BERT-BiLSTM-
CRF J5 i Lb AR iy 44 SR UBIAT 55 56 RAEBUT &5 B R34 B 2k %) X} UIE (universal
information extraction ) HE4LMCHE , 422 A ERNIE3.0 BEAY | 7 I 2R i 2 850, 78 S50 e e I i [ Ak e T 52 32
SNSRI R,

X} 43 H1 3T Transformer J5 35 O TN ZR RS P BE | & 38 BERT #55Y J2 HARff RoBERTa #5754 fil ERNIE
BEARILE HL 7 R NER AF45 R B TR R AR . BERT-WWM #A1F] RoBERTa-wwm-large #5875 A
[ B BCRAE T F1ASK, 28 5 ik 4509 5% FH i) BERT-WWM-BIiLSTM-Att-CRF 4575 75 30 ks 2 45 SO 48 |
F1 4 96.81% , M40 #%:"* ) ROBERTa-BiLSTM-CRF R 7E 15 % it [ 25 {110 5 SCAR 9 F1 oK 90.69% . 5
IEAH L , RoBERTa F 76 il ERNIE A5 U 78 ft 77 o] B ik 2% 32 4k () B FH S b LR RO B 22 AT 55 P A
SR 2 IR BSTR A 3E I RE 7, 4910 B AR U 45 5°) () ERNIE3.0 #5038 40 UTE HE SR R NUHE S i 7 v, g R B 42 o
EZSALTZEF F1 5 97.91%, =R BERT BIAUFE AN IR ) SCARHT 45 A2 e A 81, {H 36 F Transformer [9H:
ftb 1 ERNIE \RoBERTa 5457 | 7 Ab PR R AT 55 ol o ELBK 1k 1) 4 55 1), S AR R 3G At 3 0 o, LG L O
BN AL E T, B s B A5l Hp S R 28 28 ) B 4 |, B2 R B (02 AL BE I AR 8T

P, 7 453 i 4 SEAARTEURN I AT Fp B (8 358 T P AR T E USSR A SR AN [R) 3 55 R SR R P R 1
BEEEA R AR RIS R A A (T &t R S %) B 2y, 1O TR T SRR 7R S PR e ) &R
Gir iR HRCR B R X, Liu %458 & T 3T ELECTRA ( efficiently learning an encoder that classi-
fies token replacements accurately ) B F T H 742 4 i 44 SRR Ay B, ) 8 4 SOAR A SE R HR I &%
ORIy o Rilb ey
23 IREMREE

PREEFRASZ A7 T NER BRI e Ja — 2, 1% )2 MR 2 38 20 A 28 5 2 R 1 1 S 2 18 by i



8 R K 2% % W (B % R %61 &

AL IR S S AT S N B BRE A, H T, B AT E AR S A 2R AT AR BE ML | H8 L 2 R
PEW 255
231 FHHEANYG

TEFRR B BE , S5 UFBEDLI ) A TR AR T BR 25 (AR | 2% 58 T B 25 18] AR5 56 2%, BIVTE B
JFENBRE R, AL R RS TR G N 14 43 AR B2 | 1 HL 25 SSRGS A AR PR 28 2 [ M FE A% . I, CRF 5%
ARG AR RS b Ay 3 51 A ) A Tl T bR 28 | T @ R i B AR 27 51 . BT, 7R 1 SUR e AR 205
PEPE CRF VE MR ZE A aS  F FL0 T SOR G s rh At 2 I8 2 )5
232 F84FM%

F8 4T P45 ( pointer networks ) " A5 AR IE Seq2Seq FLAI AR B AR T A AT e 4 R A0
AR FNA: it 28 1, T2 B3 A1 Softmax 2 0% H 25 S48 ) U5 7 21 HR ki 0 B A 56, SR B 5 K R
AP HIE R, ARAE ST Seq2Seq MR EARTE BN BUSE AL X T SR FH R £ R 45 15
BRSSO R INR H 2 248 51 45 A T A A FLrb s 5 2800 C R P BB, il Ui R
TR SCAR SR G ZR A T S AR s SFASORY A ) L
233 IKREML

i & P 45 ) ((capsnet ) {5 [ 1t 4 2 T M RN Bh A 1R B0k KRB B0 AR A PR A oM Jise 8 X Tt
I Y AR AR AR AR A e 1) i ) AR SRR TR SRR AR R |, 7 1) FR R SEAAR A N

R, WA B R YRS SR R A AR AT )i AR N AR | T ) R A AR T D ) 4% e A R R AIE S
REEE . SEBR L B3 I 28 7 B ) U FH A /L Ay ik ok B 7 A 1 e XU 1RO HE B SR AIK 2 Ak Re 1 AN L
R E 22 A I R, T B Y S R R L R A S R A e e Tk S % RS | RIS B ML A BN S
K e F A CPE BRI TR GobLas o > R 2 ST B

3 ETAKEFHEE®A LERL T &

AT R AR R F A8 (large language models, LLM) 75 HL ) Uil 4SS BI A ], LLM il 45
SRR E R GEHEBAACETACHN) ) JEBHE K ATRELRE S (W0 bR 30> $8 ARG B 2R )
A FHTE S AR X TF5 2.2.2 TSR HE T Transformer ZE44) B8 701 518 5 A7 N HAZ 48 p A0 v FH S
3, LLM i NER 55458 T80l et , 2R IAE A FHE/R TR SECS R0 DL S N TE i D e/ Z2 R
A2z Re 1A .

Bl 35 B S AT e LA SR T SR IR AR AR T A% Be T B 27 > T vk W e 1 Sy T fn AR 5 4 i
SR I, RANE SRR B, S HOREGR ] T G AZEE 2 TP prB B N TR RHEA T K
RARUEHAR AR 2 P PR R B RY ™ S AR A R T LM A5 55 0 FHAS W33 18 i s B2

FIH ) KB SRR B A /DR 2 e ), X SR O YN R P — ANl A 8 5K 78 ik
G NFE A A B2 A TORCGE R RS B o B XTIk SE Pk, AR EATHR 1 T 2 FhOCHE R K HLAE IS
R AR AR B 2R . 5 4 10 (instruction tuning ) " FI3E T A2 ) 38 4k 2% 2J (reinforcement learning
from human feedback, RLHF) '®" | &4~ F F 45 #4 Ak 54 B I TE A 25 28 () I R 850 B0 16 i AR A5 Aob B 22 o
AR5 RIHE ST, I RLHF W EDULHLRE T IPAL 5 | KA A 1 25478 24 v 4 2 s ke N 2HS Al G- ) 22 S 78
AR M4 A5 5 MBI KB F BRI T R0, A B DU Pl i 2 U A5 B IR, R EIK
B XS A S B ST B A S AL B B S 2 VSR R I A B B R LAT A S SR BERY EOR
5, RGE A HERE BRI T — 20 I A e, HL95 K X B e 4028 RIS ol M Iy =R IR BE AL B, HE 43
Mrid FE v, RGEARYEAS ] (1) DS i A AH L A RS R 58, IR AL e A 45 R, B, REUK A B 5 45 2 I
Es P SE A B AR IA , BEAR , FERBIR B SEPRiz iR R T — RSN PR TARRER 6 4n &
44 ( chain-of-thoughts, CoT) [ I IE 4E## ( tree-of-thoughts, ToT) 7" 25 )51k | X b4 R B 7E 51§ KA A4
R Z U TN i A BT R ol 24 v e R ST B ) R P 3550 -5 MR 2

AT LLM B & TRA LR RE 1 M B R SCHEBLRE 1, & 7 AL B 2% 10 SCAS B ek B T KA A
B M 4 SRR R A A s . Wei Z5700KE NER {155 568k 2 By Be i 22 [l 4 ) 25 1) L, 26 1 B B



5 5 1 KT, AF <A 4 SR 5k B A H g U 9

HAr e [ B A 125 5 AE R ChatGPT AYH AR A1 i S2iR ¢ R BB BIA 288 56 2 B Bo &6 1
W B AR ) S0 2R S A iy 44 SR G R AMIBOM St B 32— 2D AR IO DG {5 6L 7E 6 AN iz (i A 5 B
BUBESE b BT )5 P44 75 18.98% (ITERE!™™ ;5% CoT MIFE & , ¥ NER AE 55200 2 D3R .45 1 42
i A\ Prompt £ GPT-3.5 B & SLARES B | 28 67 SCARSEAR B AL b 0 0 53¢, 55 2 2P J& i SR 28 Y Sl g4~ 52
RS ECAERR B2 AR, T8 e Rl SRR Mok LLM Bl = 45158 209 A4 5] J31 ; Polak %517 $2 HY ChatExtract,
H—ZH R AR 8, 43 454 ChatGPT-3.5 LLaMA2 (large language model meta ai 2)-Chat 1 ChatGPT-4
R F AR A IR 55 v 52 B g v Af 59 R 2 A 11 38, SR JH ChatGPT-4 7RISR | HERG 3 90.8% F1-44 1]
KR 87.7%.,

TEHL F7450, Liu 257§ vh 3¢ LLMA (large language model meta ai)-7b M H, 74 S RHIF 1 SR v 42 B
WEFE IR AR ARGE & el s BN S GPT-3.5 Byt am AH 45 A 1) 77 =Xhe 2 R Bl e 48 | A 3okt e T
Bl A EAHR B 1 = A FIAB IS (9 [R)E, AU, R JH LoRA (low-rank adaptation ) 53325 ], i 55 vk i 2o IRk
FE RS Rk /D N R 280N B A GPU A, 1WA TR IR IR . S5 LR F1 7S [RI TR Bt 2R R B
ROR S5 R 76 AU BRI GPT-3.5 45 41544 2 i Al 48 L I ZR i BTt 53 [m] R B AR AR T
KNG E RAFHRBIRCR  F1 50508 86.75% F1 86.42%

SEFR_E, LLM 38 5 R T8 7 AR E i b s 7 RniR S LLM S S5 R AR i i 3% LLM 7E430
AR BT A 1 R R AT T A RE T, Hu S5 B 2SR E S LLM 454 A X LA 3 il it
FRIMZ RS, R Vicuna-7b B> G5U 0 E5 s 4 L Wil 25, 7E A TR) RS B FF Sk TSI 244 B i 2800 1 7R
L AR, LM DA JRUREL ATLZE 25 P i o [ R v P B ST R LA R [ 00 v S R 55 SR 22 [ 8 6 3R, e ¢ i 1 ] A
AVRLRLBE AT 25 5 . f T H D AR TR B G 45 AR IR TR Fe R TR | 7 1R A TR A S5 A4 AL Bl i
SEF LB P NS A BT LLM A3 s W00 45, T L Yin 25077 42 K R 0 2 TR P13 v A S AR O R
YR KHET FIH ChatGPT API( application programming interface ) A= h¥ K Ha &1 % H, 7 BEVR AT\l %) 185 Joii 1 S
B

LLM [« 56" e B i A il PN 25 i = 32 40— SOhE sl 3 Se vl mf v |, 9 H Gk 3 o i AfF BOIESE
4N, YN AR 5 v A A o 2 B 2 S SRR DI GRad R b 25 2 7 AR LD 05 2 A R SCAS
i ARG BRI AT RE S ER LN, N T G LLM 7, 7 4508 1 B L 58 Ko B it 55 17 B | Zhao 25170 4
tH F YA PE (self-consistency, SC) fHE S IEHESR  IZHEZR 2t T L Ji2 4 (O&M) Sl Hirp F SC HEZE
MGE UL AL 3 T ) O&M Uk, BE3E A5 SCREE 6k, iR it T UL, 76 e ) i 2 R R I
Z R BEALIEE A2 BRI % |, 3 SETE AR AE A B T A2 AT S8 FIUERA 10 [B1 280 R 1 i — 20 T 11 280 1 Jo o, ) A 1Y)
SCER HEZRG | AMETEALG] . ZHESLEE AR 532 Pl S A A AL |1 90 A 553 Tic DA A SRR 1) 3 A E R EL
TG, KBRS RV s R I 25, SRAR 98K iTE LSRR AE T, IS ST S5 il FHARAE S RE . 7R LSRR I
BEXTH ) BT oK DA i NER B | BV DAKRRY S By, 2565 o 07 Tl iR e SEAR RO AR B 1 5
NI RA U B 1A B AR BER S CHESAR I RE 77, TRl HE SR Pl A, 35 ) 1 R BB (R I 2 345, R ]
) ) i R AR SEILHL ) SCAR TR OB 5 0 A 55, BEJS , 3k SE T S A A SRl S KSR 21
SRIE T AT A5 B HEEL T 58 AR VR 2 R A HE SO R AR, SR B 3 SUR I o SRR e I HE
ZRRRAEAE F ) SCA TR AR el ki AR L R Ll R AR OCHECIR 1A A T SO R MERA HE L
54328 s s i MR B A A s 4 RS U0 A5 TR R e S, SE MG T R RY B v
Ml NER 1155 032 2B FARAL AR T i 25— i — 2 FH 1) 52 S8 B v

4 W) A SRR B B A

i 44 SRR DA v g SO REAL B A L Al 211, S P S B S M5 R SCH% BRI T D B3R
PDNER A1t L AU ) 224> S 5% vp A4 36 AN T sk A T, R 35 4R T 17l 55 A B RE AL 7K -
41 FHEMEHESERE

PDNER REf M AP E H & e A7 s B IC SR 4 M AL SO i [ shifUsl e a4 R i 25



10 R R % M (B % R %61 &

BREEZE AR A DRSS B SO ik S B E R A R R | SR A R S | kB 12
W5 T Pk A A O R AN SRR [ 34 ] 3R ) R TR R R SCAS Hp IR A S R E SRR, SRy R D SR R I S
R 5 SCHR[ 47 1R HTE 0 i 2 P 18 4 S A i A R BT
42 WRECEHSEHRSH

TERCEHR A SRR AR SIS B4 S0 b PDNER A /2 B B i 4 i s o7 ' ke Bl 10 {4
KEIMEGE R S RS, 455G CRMBCEERAR , A 3k b w5 R A | 4 B Dt o i
HRUE, $ T+ B HTReR
43 BARE55H%E

GRRSCAY SR A D S AT SCANL B R 9 2 AR S SR AR 2 AR R A e Al it L\ B A
o Rk %5 . PDNER 0] 3 aifb o 2e(5 B, XU A gl 51 2 R e 4 Ekd B 3547 8 40 it
A ARBEAEL 2 A 5 AR . SCHR 6,32 (9 T AR K 28 M 56 SCA 1 S A1
44 EPRESHABEE

TR T 20 Pz F RS 2 4 25 45 S A v PDNER ] 5 51 P (5 8L ik P 5 o ) A 2 0
(AR 2R ORI ) JORNA AR B AR SER G BT S P ) A PR A 2 R i DT TC N R
AhPR FETHE P RSS idE , SCER[ 12 18R R T & P i R S5 SCA g S
4.5 BAMREEHRSEERE

PDNER 2 4 2 = i 2t i g S0 0 R P 33 () A% 0 i AT 55l ek B ARAR o BFBIF SCilk | 15 4 T i
FERANAT i SCA TP iR A R RIS S AR R ARG S5 SR S L v A A 5 R L
LIS EE FCA R ER A R (R 2 A A SN TR e B S, A4 A TR PR S T RS o R RR IS B
(0] R G AP S S HF . SCHiR[ 3,16,23,46,56,58 ] 2474 NER 1E A8t v ) AR 3 1) S A0 B
4.6 FAEESEMBSHEIRR

TEEEHE A SO & B A A BB SRR 25K . PDNER REUNNTE 4 A ERAEXT G2 52 A0 R
BER QR BAR ARSI 4 BV B LB AR A R B, SR R R 2 A IR AT A A R B PR A i, SR
|- ,PDNER AR CBERR I RGE ™ dade S RSS2 D03 Il Re i
R REAL TR BB R S P, Tang 25177 1] FH A FH 5 B ek EBOHE 22 134 ik 452 el 181 132 vl A1) o 44 SO T3
FFh I, 1B NER 78 HL R B2 DR fe iz OB

5 E W EEF AR A RS R

51 AR

XA F2 IR 55T [ S 1 T FL A DR A B AZ Ol 555 5K, R AR TAT A vl 8 OCHEROR
BERMRISR G- |, FCINE REA B R 4L A RSP R MBI A . NER VE 0 RISl 2677, 244
HE AR SRR BER TR DR Z — TEBORERER b, By BB T4 )i s B AR i S A mT
FEVERIE Y55 R GERYR I, T AU A ] B 07 325 P AR TR B 27 2T 19 NER 45312 I kit 5 1
AR BT 1 3 AR | BRI 2 5 [ 7 R B A v, T U AR R, A I RMITBE BT B LA T e 8 e
O AR PRI AT RO B AR TR R B R K BRBE IC SR SRR AR PSR S BE MU P R HL Ll iR
AL s, i s S B g PO A B TR 308 L 2 580 KA Ll A i AT A s 5 iR A B VR i Kl . 1
RFFZRI N KI5 R G/ 5 BRI DR A7/ AR T | KTy e M LSRR 23 TR T
H/ AR (RAR D) 50 Jy R SR B AT b A AR R R TR S0 b 254 i TR ) 3 2 B S 47 1 i 5 Bl
LA ST I R SR AR A LA AR Y 5 3t A 5 20045 Al
52 B/ ZRELUKRETERIATE

XS BN AT 1) FLAARD 55 37 5% A v UL T MBCR BT, R UK BVt A% .00 F AR SR A T iz 4 A6
16 ERE M A — 2 g5 b i S B IR R 1) G0 T B R 1 Bl BB I R A A A9 A
it e PR A NER SR TR S5 R A S Ak R REAL KO G T, BORBEERIA SR
PRIFILG Ty THR8E FNGESF, )2 2R TR TR JBE 27 > J7 3k | RRRAR R 45 Ml 55 M0 U 19 5 Ak P e 5 A5



5 5 1 KT, AF <A 4 SR 5k B A H g U 11

LS B AR TR SETEHE R TR SRR A0 . AEEEE S IR 1, Al 4R R L 55 S i e —
Bl , SR B 55 B A A B (AR B A AN G — TS 22 AR5 AR AL AR
TAEFE O 55 N RBIML R B BAR AL 55 1 R G ok T REARER | N AR i/ fif ey 58 A RS
FAETH SZma Fp R IAE 4 THIL 5 F8 b5 . 1T %) 5 BBk R A 45 M 45 5 R PR A8 Ak B I [ s T AR
o FLJTE PR R IT SRS i X ASE 70 42 it A 1) 2R DA B il 2 A2 O BV I R IR
53 B%EEREK

15 A5 B A TE HL F7 45Uk NER BIF5E P %00 BAR R ATV H AR R R B ik QU A R 3%, HiF o o 2
T A A TP DG A ToR i BT A TR B S > S = 0 B 3 5 DA R R T 75 I AR g A 0 5 1 )
B ERRLE B R B AL TR R MR, BRI SRS 2 ) ik ) S A S 4 4 by R
A ERESIHLHI0HT, 5 A5 B A 2 FE P HL ) NER W58 o I 505 5 R o | 4008k 11 335 17 | T8 5 B AR 4R
AR TR/ ORI 32 4 5T T L REE R . BRI R IR AR T Z2 e Ak, (HRUREE & /N Tl , 45 A
FE R SRS A ARSI I S R Al 7o A A N R R T RO AR DL ORI
25 @ BRI B8 ) IR T B s B AR 7 T A B R R R LA R K2 AR S TR IR /AR
L RIS AL 2N SR 32, 500 ) 32 B BAE 2 AR SRR AR DX 1T P A% Bk A SR B v o B | A
4 T G S5 TR M R 9 B 1) S Bll 55 1 S A A A B 42 D) R TR R BR A

=] P L 7 400 NER (B9 7% 5 07 FH 2 B0 7= 25 A0 B 45 5 I e A, R TR S5 9 B 7 78 B AR S 1) R
2 BT IRASRIEAS LA R 2 5 L FEHES B AR LR 5TE L, DU X 32 B i s A T
LA oA, Wk 2 B,

F2  ENANILER 4R NER W57 5 0 4 A LU

Table 2 Comparison of research and application characteristics of NER in the power field among domestic organizations

FRIEYERE HL I RHIF I e H 0/ & EL Al BBk 4 ] e A BEAL
Nl b brife O HAR KBRS ARSI BCRETH AT EORER R IS I kA
- - FH H 3 PN
AR 2 AR AR BB B A R T W 2] 7 ik 55 45 & RRAVBRFGRIHT B 27 > Y50 T
- Ve N SRS SR SN S A EE A W/ RAHALHT T I ]
e A I, e DNTFSCHR A PRI BOR N | A
S HEA Tl brdfE B0 RGRH LR S RG /B s EARIS S IR/ S &
iheiiasy TR FIHTA R4 09'S
Bt BASREE AT h RGO S BRI N MEE S . AREIH ) BORETIETE A
h (i — LRI S it
bk B2 5 BIHRS M WA BRI bR R BRI 2 L S KA R e
KRB A A/ B AR SRR TRBER T BT IRBR

[l A FEL 7 NER A= 285 52 30 T B0 ) DM 2% « A TR R AN DT I A5 , 77 R B R AT IR T H. BT
Bt BT R B D BR T AR E MR S0 RN S | SR, Al )57 2 Bl 55 755K, HEShHOR
v ST ALEACIEAL . = F AT et LRI Sl [ L 7 G NER £ (9 Ptk A J AR FH TR AL . Rk, Bl
PN URTES % NOPA T 2 U DR DI IR R b | & I P €0 4 e ot P B AN S E A5 U
A NA RSRAETT s ZR S sk a1

6 T lEry Pk KR E

6.1 R A GuEa B LA IR B E i B Pk A

FEL 3 U iy 4% SIS AU A B AR Vi i ol v v 17 25 FEAT 3k e p MR R T R ) SCAR ) Ll R, e B ik
TR R T R R TR S B B SR BRE

PRUEACTTAG PR R B S8 A= A5 B E  YATIFTE B 2 5 — RO PEAl v, S BUR RUERE T LU AN



12 R K 2% % W (B % R %6l 4

—J7 T, SEAARZE I E S ARARUEAL , BB A 50 H R AR A R ST SRR T ) — SE i SR A D A B
Pk s 75— 7 1 BRI 5 A 22 5 W2 S IO 22 3 T/ NI B — 7 55l i Tl 3 55 vh 2 B s
di el 50% , HAL & it 20% M (5 S, X A AR bR AL T 8BS BERUXT L 2R L, AN, B 244 R 43k (
FEALE ) B RIGERE ) AOPR I RE AR AN R 1000 5%, FR] T BIRI K B SCAR I E 256 T .

Tl sz AR 1 5 S A PR, H ) SCAR IR SO I S 1 5 SRS A PR S, SR S A T 1Y
FERRMELIE BT H S I RS, SEhr b # i 40% iz g 05 2 2 R M BA BT ik
BRI SRR B R B SR TRV XMl 55 1 S B RO R L £ 2 R D 2 7 fE ), H R R
Transformer #5575 1 2% 158 #5 O HEBRAE R i 200 ms , TG 2 M 728 45 S s 3 e ok

KR S AR i s PO PR PR B . LML 7E L sy 1o P T i = 20 o 55 TR B 2 7 AE Bk R, LLM
Xof HL B b2 B (A B A AE R 2, (9 40 ChatGPT-3.5 B4 0 HL 4 21 I [1] J % i 158 D IBK 22« i R ke R il e 288
B4V AR A . PR R DT 58 2 MO B E 1] i = S5 A AR IR 2 B T ) SR IR B O R
il 5 DR SR 1 A AT R A BT 25

BRI 5 S SGTRER . B RGERE A s (A AR BCHL ) AE7E I 3 R IR IS 1)
5] G P TS R A3 R0 | e TR S BC FEL TR B IX G5 P B e LT JC S R, e SO AR 1 4k
ERET F1 TR, AEIRSERS ST A% 50 Wa B o > AU P B R s a1 30AT 00l 34 5y 1 (A [) S i) 246 )
MELLRAE B ) ARTE AR TR LA . IEAh AN R 55 32 G0 10 B0t A 22 S it — 20 RIS A (1% 1855 R 498 3 IO K BT
Luo %7 2 H B 0 X 06 R AT NER AR T A 0, S ale A 477 e RA B4 ) B A ke 50 IR 13 1) 805 42
BANTE S A IR EE T PERE , A IR G IEE A% AR AAPR AR A 13 i L

B B AL S AT B PR . B M R S S TP T RAT S R R Is A T A R A IR A
& AHIA NER B8 2R AR th XU Sk Fr A 5 ik i IAURS: o 3K 2% ) 45 B AL PR AP R AR A v, 07 458l 1Y) 1z ]
WAL PR B, I T RE PR TS BN GRACR TRE . R, TR 27 > BB 0 PR G R RELAS 1 &l A Bk e
e UL

25 LRI YT ) Ul 2 SR UIAE B AR v Al BN b 5 SRR RIE AL e (R BERE S
DI e B RL AT A e A5y T A A ol 2, X S PR ™ FE | 29 T PDNER £ AR & 24 70l 55 b iy 55
R FHARCR S A .

6.2 HAOGEGELEIAGIRE

A O PR, AR TE T FE SEbm AL — U MR 5 — 2 AL R 28 - B A R I BOR PR 4R,
SRS EPE S SCHIPERY) PDNER 1A%

P g Tl RHEMEAE S SHRUEAL TP R R o ArifE AL 2 4fE S PDNER H2 AR 7 i1 Bl 75 BG4 7l g =
TE G — ARG R G AR R, R 6 2 25t Tl IS ERE 48 PowerNER | 5 U SUA (3R
A S PR et U B | SRR SR S VAR FR bR BRI PR REXT LU R RN R UE . PRI |
FHEPMEE S B == s B AR B 7l P b

IR RSG5 ) OE F AR A SRR T . LLM ()40 0] S MR TR AL A R LS sh B AR 5
RIS BCEEAR . AR T DAIE 5 4 i T R B, SR FH SR B 3 5 8 AR A IR AL R R 2] s R G2, JF R B R Ay
HB BT HTEOR R, R AR 1R S IR XU, , TRT >R ] LoRA SRR MO B A | 76310 2 5 48 b S B A s e, 3
B R B IR A

RBE A7 ) 5 5 ST R AR AR AHT  TXHER B I3 5t 5 85 A B8 M A, W] PR AR W e 3 o b
A FIFH I A A ORI B T 45 6 L A S8 4 | [R] I i i Ul R A M MR 2R 4 | i 4% o
A3 P A S PR H, IS H TC H S U PR RS A ROR FT LB S R R T A Bk TR DAY
PRI ST Y H T SR,

FaFADRAP 5 S PRI 484 . TEBR AL PRI 5 S P4 D T, AT 4R BB 2% 2] S AR A3 A
AN PRI A5 A0 DR S 5 T R | ) e o) TR 2 08 e A A AR RO T 45 6 037 v] 4 A2 11 B4 ( field-
programmable gate array, FPGA ) fifi {/f: il , 4 41 2 48 3R [ 22 22 P90, 1 J F DO S A A 4 7oK

R AT e . SRR ATAE B T K T IO PTG TR R R OC AR SCTE X, IR AR AT
MU RN 7 |2 X A 4G B AR A I A DR SR TEUNAT A Ll B



5 5 1 KT, AF <A 4 SR 5k B A H g U 13

7 4iE

4 SRR BARAZ I M5 B R S AR F B OIS N A Z —, NER $ORZN T M RIK
FSAIL DU 0 ) S (8 7 v B AL AR 7 ) T A B AL BARIX STk A R0, (HON IR ST R T 550
U MA , B TRBE > BAWT K R 2 TRE T R 1 75 14 NER Uk 3L H ™ [ 1) 15 HI i 5, 32 21
TIEWAMEE R Z R0, AR AR By it ) sl 44 SR RBIDTRE T — 28T OB SE A

5L 74080, NER W E ZPE I S A RE AL A B s BRi2 Wil o5 20 Hr 25 07 T A 45 38 B0 2
PR B, YRR PR SCAS o 428 FL 0 44 K i L G B 5 T L ) 8 8 44 PR A5 SR X S B e 7 L )
FF DA IR E AL nais v g 2 e e B H 2R X TR LV R AR TE B RS e, ok
1) NER W} 75 HL g U N L 1 T SUS R B3 A i S e, B 0 ATk m i SR e L A e

L pd s

(1] TR0, sk, B, 2. hoSCan 24 SARIRBIIT SR LR [T ], TR SRR 2023 ,17(2) :324-341.

WANG Yinjie, ZHANG Chengye, BAI Fengbo, et al. Review of Chinese named entity recognition research[J]. Journal of

Frontiers of Computer Science and Technology, 2023, 17(2) :324-341.

Pl PR AR A48 SRR A RS 2 S P ERIR [T ] THRALRR R 53, 2021,15(2) :206-218.

LI Meng, LI Yanlin, LIN Min. Review of transfer learning for named entity recognition[ J]. Journal of Frontiers of Computer

Science and Technology, 2021, 15(2) :206-218.

BTG ORI, F8 T A MR A S R RRIEE RO S R [ D] R T, 2019, 52(2) :70-77.

LI Xinpeng, XU Jianhang, GUO Ziming, et al. Construction and application of knowledge graph for dispatching automation

system[ J]. Electric Power, 2019, 52(2) :70-77.

(4] FZT7, 855, PRk 8 SORBARIZ IR B B PR [T ] #iVLAL77,2019,38(3) :1-7.

WANG Huifang, CAO Jing, LUO Lin. Current status and challenges of power text data mining[ J]. Zhejiang Electric Power,
2019, 38(3) :1-7.

[5] BEPRde, FLAEA XM, 55, BE TR ) a4 SR TEUNBIETE [ ], THIEALEE il 2248 ,2022(6) :1603-1615.

JI Zhenyan, KONG Deyan, LIU Wei, et al. Research on named entity recognition based on deep learning [ J]. Computer
Integrated Manufacturing Systems, 2022(6) ;1603-1615.

[6] =241 WEUIRL, okt 55, BT LU A ia) e iy T F 22 4 el 44 SAARRUI [ 1] s ORI, 2022,48(12) :22-27.
YUAN Jindou, PAN Mingming, ZHANG Teng, et al. Named entity recognition in power safety domain based on rules and
dictionaries[ J]. Application of Electronic Technique, 2022, 48(12) ;22-27.

(7] 1808, 2841, ARAR L. FET MRC WY BEA SR Ar 24 S iL [T ] SHRAHL 5800, 2024,41(5) < 171-176.

XU Peng, GONG Wei, SONG Jundian. Named entity identification method of equipment fault based on MRC[ J]. Computer
Applications and Software, 2024, 41(5) .171-176.

[2

[

[3

[

[8] RABINER L R. A tutorial on hidden Markov models and selected applications in speech recognition[ J |. Proceedings of the
IEEE, 1989, 77(2) :257-286.

[9] HUNT E B, MARIN J, STONE P J. Experiments in induction[ M]. New York: Academic Press, 1966;127-156.

[10] XA, TEDS. T RIREER AR B IS EE ISR L[ T]. B RE A301k,2018,42(14) . 158-164.

LIU Ziquan, WANG Huifang. Retrieval method for power equipment defect records based on knowledge graph technology[ J].
Automation of Electric Power Systems, 2018, 42(14) ;158-164.

(11] ANETT, M e, el 2T Rl i) L s K iy 44 SRR [T ] B R 5 TR, 2023,23(36) £ 15545-15552.
SUN Yugqin, XIAO Jingting, WANG Haichao. Power operation and maintenance named entity recognition based on multi-
model fusion[ J]. Science Technology and Engineering, 2023, 23(36) :15545-15552.

(12] 0%, 07 2Rk, 2. D& P SR D& PO PSRBT ] K257 5 i 15 8741k, 2023, 21 (10) :1257-1262.
PAN Hui, ZHAO Yan, LI Lin, et al. Highly adaptive association extraction algorithm for power customer needs[ J]. Journal
of Terahertz Science and Electronic Information Technology, 2023, 21(10) :1257-1262.

[13] LR, T8, 2R 45, SCURh IR SR K AE rh B 25 U iy i T[]t AR BOR — B 25 31, 2022,24(8) -
2957-2963.



14 R K 2% % W (B % R %6l 4

KONG Jingjing, YU Qi, LI Jinghua, et al. Review of entity extraction and its application in traditional Chinese medicine field[J].

World Science and Technology-Modernization of Traditional Chinese Medicine, 2022, 24(8) ;2957-2963.

LAFFERTY J, MCCALLUM A, PEREIRA F C N. Conditional random fields; Probabilistic models for segmenting and

labeling sequence data[ C] //Proceedings of the 18th International Conference on Machine Learning (ICML 2001). Massachusetts ;

Morgan Kaufmann Publishers, 2001 ;282-289.

[15] 252kl AR, 3BFR , 55, filly BERT-WWM 5 58 LI A9 1 g 802 i b SR I WIS [T ] WL 72740, 2024,39(2)

126-135.

LI Jiahao, XIONG Wei, GONG Kang, et al. Research on entity recognition of power equipment defects integrating BERT-

WWM and attention mechanism/ J |. Journal of Electric Power, 2024, 39(2) :126-135.

g, L R S5 BT 2R 5 T I SORGE IR [T ] JEROIZS AR R 24241, 2024 ,50(8) :2461-2469.

JI Xin, WU Tongxin, YU Ting, et al. Power text information extraction based on multi-task learning[ J|. Journal of Beihang

University, 2024, 50(8) :2461-2469.

[17] WS, Fh X0, 55, JE TR IO Zh 5 R A i ) B SR U vk [ 1], 5808 07,2024,52(6) :100-107.
TIAN Xuehan, DONG Kun, ZHAO lJianfeng, et al. Power data entity recognition method based on enhanced optimized pre-
trained language model[J]. Smart Power, 2024, 52(6) :100-107.

(18] REYF, 4T 5, 55, ML T M fin 24 SRS ORI R ZRIR [ 1] AL TR 50,2022, 58(21) :13-29.

WU Zhiyan, JIN Wei, YUE Lu, et al. Review of named entity recognition technology for electronic medical records|[ J].

[14

[

[16

[}

Computer Engineering and Applications, 2022, 58(21) :13-29.

[19] CHURCH K W. Word2Vec[ J]. Natural Language Engineering, 2017, 23(1) :155-162.

[20] PENNINGTON J, SOCHER R, MANNING C D. Glove: global vectors for word representation| C ] // Proceedings of the
2014 Conference on Empirical Methods in Natural Language Processing (EMNLP 2014). Qatar: Association for Computational
Linguistics, 2014;1532-1543.

[21] AAEBA, ZoAE0E SR04, Ly Boa RN RS2 1 1) SCAZ A [T ] i JRHR ,2018,44(4) :1078-1084.

DU Xiuming, QIN Jiafeng, GUO Shiyao, et al. Text mining of typical fault cases of power equipment[J]. High Voltage
Engineering, 2018, 44(4) .1078-1084.

[22] RS, A8 AR, A5, B TR BEE 2 2 i )78 e d d8 4 SORE Bz 5 ik [ 1], P R HL TR 2240, 2019,
39(14) .4162-4171.

JIANG Yiwen, LI Li, LI Zhiwei, et al. Semantic learning-based text mining method for power transformer operation and
maintenance[ J]. Proceedings of the CSEE, 2019, 39(14) :4162-4171.

(23] i, R, B0, 2. BT AR SR A IC L s A5 B R RO A [T] . SRR TR ,2024,47(5) < 171-175.

LI Qiang, ZHUANG Li, ZHAO Feng, et al. Knowledge-enhanced relationship extraction method for distribution network
operation information[ J]. Modern Electronics Technique, 2024, 47(5) :171-175.

[24] skF5E, BA T, BRW 45, L 730 BB SCA (B0 1 SCHE SR I 284248 7 s [ ], @ R R 202450 (5) £ 1923-
1932.

ZHANG Yubo, WANG Youyuan, LIANG Xuanhong, et al. Dual-channel semantic enhancement network mining method for
defect texts of power equipment[J]. High Voltage Engineering, 2024, 50(5) :1923-1932.

[25] WEI Ziming, QU Shaocheng, ZHAO Li, et al. A position-and similarity-aware named entity recognition model for power
equipment maintenance work orders| J]. Sensors, 2025, 25(7) :2062.

[26] CONG Li, CUI Ran, DOU Zeng, et al. Named entity recognition for power data based on lexical enhancement and global
pointer[ C] // Proceedings of 3rd International Conference on Electronic Information Engineering, Big Data, and Computer
Technology ( EIBDCT 2024 ). California; The International Society for Optics and Photonics, 2024, v13181.

[27] ZHAO Zhengiang, CHEN Zhenyu, LIU Jinbo, et al. Chinese named entity recognition in power domain based on Bi-LSTM-
CRF[ C] // Proceedings of the 2nd International Conference on Artificial Intelligence and Pattern Recognition. Beijing:
Association for Computing Machinery, 2019:176-180.

[28] JI Zhixiang, WANG Xiaohui, CAI Changyu, et al. Research on power entity recognition technology based on bidirectional
long short-term memory network and conditional random field[ J]. Global Energy Interconnection, 2020, 3(2) :186-192.

[29] BRk B 2B, IRAEAL, %6, JE T Bi-LSTM-CRF (1 SCHL I SER R BI[ T]. (5 B AR ,2021(9) 145-50.

YANG Qiuyong, PENG Zewu, SU Huaquan, et al. Chinese power entity recognition based on Bi-LSTM-CRF[J]. Informa-
tion Technology, 2021(9) :45-50.
[30] FKIE, SMn it 46, 55, ST 2432 BILSTM-CRF 11 H  Ji 3 7 R A5 Ak Bis L 4 A i o2 [ ). Wi s B S AE



5 5 1 5K 55, 45 <A 44 SR T 1 B A R ) ABTS) BE H 15

4K ,2023,21(1) :54-61.
ZHANG Dabo, GUO Huaixin, CHU Zhuwei, et al. Research on structured data conversion model of power grid startup
scheme based on multi-class BILSTM-CRF[ J ]. Electric Power Information and Communication Technology, 2023, 21(1) .
54-61.
[31] M5 ARMsUt, E i, 55, JE T B M M 2827 >0 (1 vh SCHL g T o i 44 SRR [ ] W0 R 2 4 (B2 it ) |, 2021,
48(3) :321-330.
XIAO Yong, ZHENG Kaihong, WANG Xin, et al. Chinese power metering named entity recognition based on joint neural
network learning[ J]. Journal of Zhejiang University ( Science Edition) , 2021, 48(3) :321-330.
TLM W P/ PUROE, 45 v IO R A 1 T 58 SCA v B i 44 SRR DEFE [ D] WU TR HOR ,2021,40(5) £ 177-183.
JIANG Yefeng, SUN Shaohua, QIU Chenguang, et al. Research on named entity recognition in power grid fault disposal
plans[J]. Power Engineering Technology, 2021, 40(5) :177-183.
(33] fheaxdy, skrb it ARG , 2. T 16 FL o0 381 2 Uk SC AR BURIBR [ 7] WL DR, 2021,42(10) 2 71-77.
XU Huifang, ZHANG Zhonghao, TAN Yuanpeng, et al. Entity recognition technology for power grid dispatching domain|[J].
Electric Power Construction, 2021, 42(10) .71-77.
[34] BEsE, LHURWE, FRAERN. 56T 22k TR 7 0 v, 000 i) 2 Gl i 44 SRR [ 0] THBEPLE R 5 % %, 2023,33(2) : 181-
186194.
MAO Hongliang, AIZIERGULI, CHEN Degang. Named entity recognition in power grid dispatching domain based on multi-

[32

[

head attention[ J]. Computer Technology and Development, 2023, 33(2) :181-186.

[35] MENG Lingwen, WANG Yulin, BAN Guobang, et al. A multi-source embedding-based named entity recognition model for
knowledge graph and its application to on-site operation violations in power grid systems[ J]. Electronics 2025, 14(13) ;2511.

[36] SMf, EIAE. JET GRU Y HL R Stk 42 LR ik 0] HHRHLR SR, 2020,29(8) : 185-191.

WU Chao, WANG Hanjun. GRU-based named entity recognition method for power dispatching domain [ J ]. Computer
Systems & Applications, 2020, 29(8) :185-191.

[37] RIESE, BB, HET GRU FI PCNN Y HL R J]. SHEHLR ST, 2021,30(9) :200-205.

SONG Houyan, WANG Hanjun. Power knowledge extraction based on GRU and PCNN[ J]. Computer Systems & Applica-
tions, 2021, 30(9) :200-205.

[38] VASWANI A, SHAZEER N, PARMAR N, et al. Attention is all you need[ C] // Proceedings of the 2017 Conference on
Advances in Neural Information Processing Systems. California; Curran Associates, 2017 :5999-6009.

[39] skt AU, T, 45, FE TR > 1 v SCoin 24 SR U BT AT S HE R Z3R [ 1] i SCf B4, 2022,36(6) :20-35.
ZHANG Rujia, DAI Lu, WANG Bang, et al. Review of recent research progress in Chinese named entity recognition based
on deep learning[ J]. Journal of Chinese Information Processing, 2022, 36(6) ;20-35.

[40] DEVLIN J, CHANG M W, LEE K, et al. Bert: pre-training of deep bidirectional transformers for language understanding[ C] //
Proceedings of the Conference of the North American Chapter of the Association for Computational. Linguistics: Human
Language Technologies (NAACL HLT 2019), 2019, 1:4171-4186.

[41] TAN K L, LEE C P, ANBANANTHEN K S M, et al. ROBERTa-LSTM: a hybrid model for sentiment analysis with trans-
former and recurrent neural network[ J]. Ieee Access, 2022, 10:21517-21525.

[42] SUN Yu, WANG Shuochuan, LI Yukun, et al. ERNIE 2.0: a continual pre-training framework for language Understanding[ C] //

Proceedings of the 34th AAAI Conference on Artificial Intelligence ( AAAI 2020 ). New York: Association for the

Advancement of Artificial Intelligence, 2020 :8968-8975.

AR fUES  FRRT B, — R 1) [ R S R 44 SCA U R [T ] B TR, 2023,31(14) :29-32.

YU Yang, HE Wei, KANG Yumeng. A named entity recognition model for natural language questions| J|. Electronic Design

Engineering, 2023, 31(14) .29-32.

JBIARER , B AR, AR 45, 25T BERT AYHEHLATIR o SCAn 44 S U vk [ T]. THENLTRE ,2021,47(8) < 78-83.

GU Yiran, HUO Jianlin, YANG Haigen, et al. BERT-based Chinese named entity recognition method for motor domain[ J].

Computer Engineering, 2021, 47(8) .78-83.

[45] X3, 3ch 2. & T BERT-BILSTM-CRF #AY f Hy Jy A7 Mk Sl SCAR R BE AR BT [ ], v R 4 2R 72 B2 R, 2023,
19(1) :209-215.

LIU Fei, WEN Zhong, WU Yi. Intelligent analysis of power industry accident texts based on BERT-BILSTM-CRF model[ J].
Journal of Safety Science and Technology, 2023, 19(1) :209-215.
[46] WO HHGSE BERHR, A5, BT HTRIR I A RE IR TLIGK 190 iy i 4k B B (5 B R WFFE [ I ). iU A 31k, 2023,45(3) :8-10.

[43

—

[ 44

—



16 R R % M (B % R %61 &

HUANG Feng, CUI Zhimei, HUANG Zhidu, et al. Research on hidden danger information retrieval of energy internet
transmission lines based on knowledge graph[J]. Electrical Automation, 2023, 45(3) :8-10.

[47] SRIFR—, B, & 5,4 fE B is e i P a A S Ow (D] 8 7 K8 ,2023,26(5) :81-89.

GONG Zeweiyi, XIAO Ni, CAO Zhanguo, et al. Construction and application of operation and maintenance knowledge graph
for power transmission and transformation equipment[J]. Power Big Data, 2023, 26(5) :81-89.

[48] FENG Jun, WANG Hongkai, PENG Liangying, et al. Chinese named entity recognition within the electric power domain[ C] //
International Symposium on Emerging Information Security and Applications. Singapore: Springer Nature Singapore, 2023
133-146.

[49] INE 25, A0, Th o) 5C H I K58l 1) i 44 SRR [0 ] LR SR T, 2023,32(2) :387-393.

SUN Hongyun, LI Xiwang. Named entity recognition for distribution network data[ J]. Computer Systems & Applications,
2023, 32(2) :387-393.

[507 SKREFUR, PVKAE ARV, 45, J& T BERT FIZ 1 H 7145 CNN (19 B AL A 44 SR U [T ], B AL FH B 5E, 2023,

40(1) :107-114.

ZHANG Zhiyuan, SUN Shuihua, XU Shiao, et al. BERT and multi-window gated CNN-based named entity recognition for

motor domain[ J]. Application Research of Computers, 2023, 40( 1) :107-114.

VR, TN IR 4. T IR 2T N SRS BRI L [ T]. B MEA ,2021,45(6) :2141-2149.

JIANG Chen, WANG Yuan, HU Junhua, et al. Deep learning-based power entity information recognition method[ J|. Power

System Technology, 2021, 45(6) :2141-2149.

TR, . T 1) R DR ST F RS (1], R B SRR ,2023,21(4) :31-36.

XU Chong, WANG Qiqging. Research on language model for power science and technology domain oriented to knowledge

[51

—

[52

—

acquisition[ J . Electric Power Information and Communication Technology, 2023, 21(4) :31-36.

[53] ZHENG Kaihong, SUN Lingyun, WANG Xin, et al. Named entity recognition in electric power metering domain based on
attention mechanism|[ J]. IEEE Access, 2021, 9.:152564-152573.

[54] P, gk, 2= H0M. e T RIS B SOAS i 44 SEPR U AN DL BC Sk [ 0] L5 BAAL ,2022(5) :75-81.
YANG Zheng, CAI Di, LI Huibin. Hierarchical representation-based named entity recognition and matching algorithm for
power texts[ J]. Journal of Computers and Modernization, 2022(5) ;75-81.

[55] BOUL, s AR e 235, 45, BET RoBERTa Y HL ) ST IZ S8 AL [ ], W) KHdi , 2022,25(6) :1-8.

HUANG Yuanhang, QIANG Mengye, LI Tao, et al. RoBERTa-based power domain vocabulary mining model[ J]. Power
Big Data, 2022, 25(6) :1-8.

[56] k8L, XIGITF, SRAAIE , 55, FETALA 7 1 0 10 i R ak 8 1R P i Ay g S S Al B SR E [ 0] W (s B Sl R HOR
2022,20(6) :24-34.

ZHANG Rui, LIU Jianqing, ZHANG Boyuan, et al. Construction of power grid fault disposal knowledge graph based on
transfer learning and real-time auxiliary decision-making[J]. Electric Power Information and Communication Technology,
2022, 20(6) :24-34.

[57] A, AR, 230, 45, 25T ERNIE-IDCNN-CRF F R (1) i[9 8 2 4l i 44 SR U3 [ 1) UM B SR ROR,
2022,20(10) : 1-8.

WANG Jiaqi, YU Ling, XIA Wenyue, et al. ERNIE-IDCNN-CRF model-based named entity recognition method for power
grid dispatching domain[ J]. Electric Power Information and Communication Technology, 2022, 20(10) ;1-8.

[58] JI Zhixiang, WANG Xiaohui, ZHANG lJie, et al. Construction and application of power grid dispatching fault handling
knowledge graph based on pre-trained model[ J]. Global Energy Interconnection, 2023, 6(4) :493-504.

[59] Befiipl, Fritbife, PN X2 45, HET UIE HEALA H 9 il e i e P SRR R ik [ 7] v B g, 2023,56(12) £ 138-
146.

PI Junbo, QI Shixiong, SUN Wenduo, et al. Entity and event recognition method for power grid fault disposal plans based on
UIE framework[ J|. Electric Power, 2023, 56(12) :138-146.

[60] LIU Peng, SUN Zhenfu, ZHOU Biao. An ELECTRA-based model for power safety named entity recognition[ J]. Applied
Sciences, 2024, 14(20) :9410.

[61] VINYALS O, FORTUNATO M, JAITLY N. Pointer networks[ C] // Proceedings of the 2015 Conference on Advances in
Neural Information Processing Systems. Montréal: Neural Information Processing Systems Foundation, 2015:2692-2700.

[62] WMl #pfe. e THEET 2% A IBCAE i B A e R [ 7], HEHLIN T, 2021,41(12) :3527-3533.

CHEN Wei, YANG Yan. Extractive and generative summarization model based on pointer network[ J]. Journal of Computer



5 5 1 5K 55, 45 <A 44 SR T 1 B A R ) ABTS) BE H 17

[63

[

[64]

[65

[

[66]

[67]

[68]

[69]

[70]

[71]

(72]

(73]

[74]

[75]

[76]

[77]

[78]

Applications, 2021, 41(12) .3527-3533.

i, XIS, 55 55, 45, JET Seq2seq SEMIC RIS A HL I AR EIEFI A [ ] SR B WIAR SRR ,2022,41(7) : 1-5.
HE Jun, LIU Peng, NIE Yong, et al. Construction of power knowledge map based on joint extraction of Seq2seq entity
relationship[ J]. Research and Exploration in Laboratory, 2022, 41(7) :1-5.

SABOUR S, FROSST N, HINTON G E. Dynamic routing between capsules| C] // Proceedings of the 2017 Conference on
Advances in Neural Information Processing Systems. California: Neural Information Processing Systems Foundation, 2017.
3857-3867.

PELBE R IR, Wi, S5 T F 0 1 245 11 el 36 7 6 XU DRSS 2R [ 0 . ol B P T, 2022, 38(8) :32-34.

FENG Shuming, HU Tianmu, YANG Yongchegn, et al. Capsule network-based risk identification model for power supply
chain[ J]. Microcomputer Applications, 2022, 38(8) :32-34.

RADFORD A, WU J, CHILD R, et al. Language models are unsupervised multitask learners[ J]. OpenAl Blog, 2019,
1(8):9.

BROWN T, MANN B, RYDER N, et al. Language models are few-shot learners[J]. Advances in Neural Information
Processing Systems, 2020, 33:1877-1901.

WEI J, BOSMA M, ZHAO V Y, et al. Finetuned language models are zero-shot learners[ C] // Proceedings of the 10th
International Conference on Learning Representations (ICLR 2022). [ S.1.]: OpenReview.net, 2022.

LONG Ouyang, WU Jeffrey, XU Jiang, et al. Training language models to follow instructions with human feedback[ C] //
Proceedings of the 36th Conference on Neural Information Processing Systems( NeurIPS 2022 ). NeurIPS: Neural Information
Processing Systems Conference, 2022, 35.27730-27744.

WEI J, WANG X Z, SCHUURMANS D, et al. Chain-of-thought prompting elicits reasoning in large language models[ C] /
Proceedings of the 36th Conference on Neural Information Processing Systems ( NeurIPS 2022). Louisiana: Curran Associates,
2022, 35.:24824-24837.

YAO Shunyu, YU Dian, ZHAO Jeffrey, et al. Tree of thoughts; Deliberate problem solving with large language models[ C] //
Proceedings of the 37th Conference on Neural Information Processing Systems( NeurIPS 2023 ). Louisiana: Neural Information
Processing Systems Foundation, 2023, 36:11809-11822.

POLAK M P, MORGAN D. Extracting accurate materials data from research papers with conversational language models and
prompt engineering[ J ]. Nature Communications, 2024, 15(1) :1569.

LIU Wenjing, ZHANG Suxiang, SUN Yang, et al. New energy power domain question-method extraction and soft clustering
[ C]//Proceedings of the 9th International Conference on Communication and Information Processing ( ICCIP 2023). New
York: Association for Computing Machinery, 2023 :484-491.

HU Zhiqiang, LI Xinyu, PAN Xinyu, et al. A question answering system for assembly process of wind turbines based on
multi-modal knowledge graph and large language model[ J]. Journal of Engineering Design, 2025, 36(7/9) :1093-1117.
YIN Chunlin, DU Kunpeng, NONG Qiong, et al. PowerPulse: power energy chat model with LLaMA model fine-tuned on
Chinese and power sector domain knowledge[ J]. Expert Systems, 2024, 41(3) :1-17.

ZHAO lJinxiong, MA Zhicheng, ZHAO Hong, et al. Self-consistency, extract and rectify : knowledge graph enhance large
language model for electric power question answering[ C] // International Conference on Intelligent Computing. Singapore
Springer Nature Singapore, 2024 :493-504.

TANG Wei, ZHANG Yue, MAO Xun, et al. Enhanced named entity recognition and event extraction for power grid outage
scheduling using a universal information extraction framework[ J]. Energies, 2025, 18(14) :3617.

LUO Jingtang, YAO Shiying, ZHAO Changming, et al. A federated named entity recognition model with explicit relation for
power grid[ J]. Computers, Materials and Continua, 2023, 75(2) :4207-4216.

(%% TR )



