2023 4F 55 10 % BT 1 B A REREE T

2023 Vol. 10 Suppl. 1 SOUTHERN ENERGY CONSTRUCTION Intelligent Power Plant
DOI: 10.16516/j.gedi.issn2095-8676.2023.51.018 OA: https://www.energychina.press/
HEEAER AN TEITWRN A
MongoDB % ZE 1+ TFETMEI M
b=
REE

(PEEREZXERD) FZ AL HXFFREARNS, )& )M 510663 )

HE: (BRIATEAMEERALRLE (AT BA S LHFHER T/ENELR) , BALLEEEHFHER
EHEHEK, RELHIRELUMERIUFUERG TG, ARERUBEEHRFAER, BrIiE2RABL A4S
BB ERR —ATRORES, [FEIASTS I IBABLAGARMBEOREW, S4B, L4508, &
MTARAEBEEREERIE S TORERNME, K8 NoSQL # 4% & MongoDB ik & K A48 S A | A k)
P, [Z5R11EH A MongoDB A 4w 48 R AT R ME, TRIBEXKEFEER, FAT LA TEAAIRHK
B REERLSER, FMEATRERAE 4T BOKFNH T RO IERE, (L] E %R 2 AIEN T MongoDB 44 4% & 48
WTXAAREREE mMESHETR, BB EHR, ALY T, ABRRELE, RESANGRITED LR,
KB B, TRKRKIE; MBS, £ZAHKIEAE; MongoDB; HIEEH; RiF
hESZES: TM6; TP311 MERERERRE: A XEHRS: 2095-8676(2023)S1-0110-07
FFE (RIFERS) Z 4.
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Abstract: [Introduction] In order to implement the "Notice on Accelerating the Digital Transformation of State-owned Enterprises"
issued by the State-owned Assets Supervision and Administration Commission, state-owned enterprises are facing the pressure and
challenge of digital transformation. Many power engineering enterprises are exploring the direction of digital transformation, and it is an
important prerequisite to solve the management of engineering project life cycle data by using digital technologies such as cloud
computing, big data, Internet of Things, mobile Internet, artificial intelligence. [Method] In view of the large volume, diversity and
complexity of the whole life cycle data of power engineering projects, this paper analyzed the inapplicability of relational databases in
most scenarios, and used the MongoDB, the NoSQL database, to solve the problems of large volume, diversity and complexity of data.
[Result] The author designs and constructs engineering big data platform using MongoDB as the core database, which realizes the
flexible modeling and management of the process data of power engineering projects, and serves as the data base of the digital products
in the whole process of the engineering project. [Conclusion] The research has proved that MongoDB database is more suitable for
scenarios with large data volume, data diversity, and complexity than relational database, with higher storage efficiency and stronger data
query and statistical capabilities in practical applications.
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id class_id  strl str2 str3 str4 strS intl

C 15 5 ZIMOL  16J601  ANEEH (Null) (Null)

16 5 ZIM02  16J601 44 (Null) (Null)

17 5 YMI105  17J610-1 4§ (Null) (Null)

18 6 [ESXC 157J602 EO03 il (Null) 6520
19 6 ESXC21521602 E03 a4 (Nul) 3658
20 6 ESXCI1152J602 E03 a4 (Nul) 3658
21 7 WHEGC  11CI27  FHIEE S RBH(Null) (Null)

22 g PMI 17J610-1 A&EHI 1.0-1.5 mm 1.5-2.0 mm

int2 int3  int4 int5
3 (Null) (Null) (Null) (Null) 2100 3000  (Null) (Null)  (Null)
5 (Null) (Null) (Null) (Null) 1500 2200  (Null) (Null)  (Null)
5 (Null) (Null) (Null) (Null) 2400 2700  (Null) (Null)  (Null)
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doublel double2 double3 double4 doubleS
4 (Null) (Null) (Null) 900 2100  (Null) (Null)  (Null)

5 (Null) (Null) (Null) 1800 2100 (Nul)  (Null)  (Null)
5 (Null) (Null) (Null) 1800 2100 (Null)  (Null)  (Null)
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Fig. 1 Sparse large wide table
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id component_id attr name attr_val desc
1 54 type ZIMO1 (Null)
2 54 nationalStandardCode 16J601 (Null)
3 54 material NG M
4 54 width 2100 (Null)
5 54 height 3000 (Null)
6 58 type TREGC (Null)
7 58 nationalStandardCode 11CJ27 (Null)
8 58 material FRIASE A RUbE it
9 58 width 1800 (Null)

10 58 height 2100 (Null)
11 58 fireRating 5 (Null)
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Fig. 2 Row-stores table
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Tab. 1 Database term comparison

MongoDB%IE [ KRAVEAEE
Database (54 ¢ ) Database (B35 /4 )
Collection(%5) Table(%)
Document(3C#%) Row(17)
Field(F-%) Column(%1)

2) M. SR T RIACSE AR, a2
MNCE B, $AEE 1 Sl e B8 R T0 4% o

3) PR BRSBTS K P
PR, S AL AEAERE T, SR THEUE I B R0% .

4) 3 KA DI RE . A REC R RUBE P 1)
HRARIIRE, I R A TR,

5) RIS . AT G
FEHE Y, S HF B A58 0 SCRs A 7 B,

2449% MongoDB ##f i th A7 — L8 s BRI, ANl &
F55 — BRI, AR TAZ 038 B B, LA K
HAP KW 55 M e, WANE R W R LRIk
A 3t

3 HIEEELLIT

MongoDB %4 R AN 75 BLAG 5 2R BB FEAR KL
WSerE CREHA R TEE U FE6E, I H. MongoDB
e I [ — A4 A BLIE A9 B — SCRYER TT LU ARG
F-Bt, IrPA MongoDB HE # i A - 31 A A R 8 PERY
AR, a0, AN 6] B B A s T A B e AR TR, K
5% e N 1 (1] 3 R N S B T N S £
“etattr " JF IR SR, BAA AR JE MBS M
M 2R K, B 4 FrR o i & — A (—Fh oo
), eda mEE RA 114, B S s o) & —
NG (—Fhooth), EIATEYEAE 40 4, HEA]
#h)E TS . B AR ZLL etattr” FF
KB, XA TS 1S R M A R

98 MongoDB %4 AN 75 22 i Je 8 ARG 1Y
Bl gty , (B2 BRI | 30 bl Al A 2 3 308
PEVREL, an: [l —Fp 2R & s ok A R E 4 A
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" id": 5041280,

"code": "A61B09C0O2D0O9E10FOOBH8484",

"entityUuid": “"basic_f455bb4870a7bb0275f3b2f12658b29",
"entityType": 0,

"parentId": 5033180,

"classId": 579084,

"topicName": '4245590/4590845/5033180/5041280",
"etattr classificationCode": "A61B09C02DO9E10F00",
"etattr_code": "A61B09C02DO9E10F0@OBH8484",

"etattr glass Thickness " : " ",

"etattr height": "8400.0",
"etattr_material":"$REEMIRSAEWIR",

"etattr specsCode": "BH8484",
"etattr_standardCodel": "E10",

"etattr standardCode2": "F00",

"etattr standardEncodel": "17J610-1",

"etattr type'": "PMI",

"etattr width": "8400.0"

EH4 —MEE(HE)
Fig. 4 A set (window)

"_id": 1921221,

"code": "P1SPA11SI457x24",

"entityUuid": "pdms_c23b83a5h2d877073036cd5b86ec825f",
"entityType": @,

"parentId": 1921205,

"classId": 554706,

"topicName": "554606/1468432/1920654/1921205/1921221",
"etattr_BLCount": @,

"etattr_BLDia": o,

"etattr_Cata_Name": "/JW-CATA",
"etattr_Cata_Ref": "=21705/119708",
"etattr_Cata_Seq": 303,

"etattr_Cata_Type": "CATA",
"etattr_Cate_Desc": "H%E",
"etattr_Cate_Name": "/JW/A178/TUBE-STD",
"etattr_Cate_Ref": "=21705/120052",
"etattr_Cate_Seq": 1,

"etattr_Cate_Type": "CATE",
"etattr_Category": "&i&",
"etattr_CategoryDesc": "H&(=21705/120052)",
"etattr_CmprName": "/GEDI-TUBD-1-3154",

"etattr_CmprRef": "=13412/137131",
"etattr_Connection_type": "",
"etattr_Cweight": 0.3154,
"etattr_DbRef": "=24575/351",

"etattr_DetrName": "/GTemplate-TUBE-STD-D4",
"etattr_DetrRef": "=21609/64030",
“etattr_Dtxrtext": "F4EHNE ID457x24 ASTM A 335M",
"etattr_Itemcode": "P1SPA11SI457x24",
"etattr_Material™: "A335 P92",
"etattr_MatxName": "/SMTE-A335P92",
"etattr_MatxRef": "=21609/1732",
"etattr_Name": “JC4EHE",

“etattr_ODID": “OD",

"etattr_PointSetRef": "=21609/280",
"etattr_Scom_Name": '/JW/A178/TUBE-STD-S:457",
"etattr_Scom_Ref": "=21705/120083",
"etattr_Scom_Seq": 16,

"etattr_Scom_Type": "SCOM",

“etattr_Sdth": 26.37,

"etattr_Sect_Desc": "",
"etattr_Sect_Name": "/JW-TUBE-SECT",
"etattr_Sect_Ref": "=21705/119709",

"etattr_Sect_Seq": 1,
"etattr_Sect_Type": "SECT",
“etattr_Stand": "ASTM A 335M",
"etattr_Weight": 315.427

5 —MEEIRE)
Fig. 5 A set (steel tube)
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SELECT class_id,count(*) FROM entity WHERE
topicName like '178/463/%' GROUP BY class_id
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Harh A 5 SCHYJ 1, X 48 R A% 7E MongoDB Hr ik
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SELECT count(*) FROM entity WHERE etattr
tags = "red"

SELECT count(*) FROM entity WHERE etattr
tags = "green"
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2 eIk PARAM2 I EHNE EING Rttt
3 7B PARAM3 I ERE G SR RoFJE

4 FAFHR PARAMA4 CONN TYPE A Rt etk

5 TR HR Name Name AR JUlF R
6 FAFHR Spec Spec FiLA& JTp LM
7 TR Material Material B JUlF R A
8 FAFE Weight Weight Ciky JTp LM
9 T Category Category 25 PDMSJE M
10 FATHR CategoryDesc CategoryDesc FHIHtR PDMSJ&
11 FAF R Connection_type Connection_type HE3E T B E T

12 PR Applicable_medium Applicable_medium i@ A Wit E

13 TP Nominalpressure Nominalpressure NFRIET] Bt PE

14 FArH: Applicabletemperature  Applicabletemperature I FH R witEtE

El6 THIE
Fig. 6 Metadata
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Tab. 2 Fixed property meaning

FE FEE X
_id ShiE s I T
code E e AN
entityUuid AR — AR/ KK SHS, XHEAMT RS0
entityType BT SRR, A S AT A
parentld AT F A
classId BB 1Yid
topicName BRI G

"_id": 10947660,
"code": "1SHAM",
"entityuuid": "bigd_ad44cc985a04f4475bdd9a8aa9bca2ab5",
"entityType": 0,
"parentId": 1094758,
"classid": 520886,
"topicName": "19478/1094758/1094760",
"etattr workTime": "2022-04-07",
"etattr lossPower": 5.5,
“etattr tags": [
"red",
"'green"

7 —1M&E&(RH)
Fig. 7 Aset (WTG)
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