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|. PE CUONG
1.  Céc tirviét tat
- TT:  Temperature Transmitter B6 chuyén tin nhiét do
- TC: Thermal Couple Cap nhiét dién
- MOV: Motor Control valve Van diéu khién dién
- HMI:  Human Machine Interface Giao tiép gitta nguoi va thiét bi
- JB:  Junction Box Hop dau ndi

2. Céu tric dé thi
- Cau trac dé thi bao gom 04 phan.
e Phan 1: Dau ndi cép thiét bi hién truong (TT va MOV):
e Phan 2: Doc ban vé va du ndi ta diéu khién:
e Phan 3: Hiéu chuan thiét bi (TT va MOV):
e Phan 4: Function test h¢ théng.
3. Thoti gian lam bai thi
- Tong thoi gian l1am bai thi 1a 120 phuit.
4. M0 ta hé thong
- PLC S7 300 Control cabinet.
- May tinh van hanh (HMI) duogc dit trén ban canh bo g dit thiét bi.
- Temperature transmitter, van diéu khién duoc lap dat trén ban cé dinh.

- Giatri nhiét @6 tir transmintter dugc dua vé b diéu khién PLC va hién thi trén
HMI.

- Transmitter nhiét d6 (TT) la transmitter loai 2 ddy cia YOKOGAWA model:
YTA70-E/Z hoic ABB model: TTH300-YO/OPT, c6 dai do duoc thiét lap
trong pham vi 0 - 200°C, ngd ra tir 4-20mA (ngudn loop).

- Van diéu khién dién (MOV) la loai van Auma dugc diéu khién bang tin hiéu
DC 24V.

Page 2 of 20



PETROVIETNAM
POWER

Hai thi tay nghé dién luc Dau khi 1an IVnam 2026

- PLC S7 300

MPI cable

£ e

Phan 1: Pau néi thiét bi hién truwong

a) So d6 tong quan

Junction
Box (JB)

T MoV

o Cép A, B la loai cap nhiéu 16i, c6 boc giap ludi thép (Stell wire braid
armour).

o Diém cip ngudn dong lyc cho van Auma duge dua san dén van thong
qua CB trong tu dieu khién.
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O

Ngudn nhiét dugc mé phong tir thiét bj phat tin hiéu RTD Yokogawa
CA150.

b) Yéu cau k¥ thuat

O

O

O

O

Thi sinh dau ndi cap tin hiéu cho cap A va B gom 4 dau ndi nhu sau:
> Dau ndi 1: cua cap A tai JB;
> Dau ndi 2: cua cap Atai TT;
> Dau ndi 3: cua cap B tai JB;
> Dau ndi 4: cua cap B tai CV.

Tat ca cac soi cap dau ndi dén JB va thiét bi diéu phai théng qua cable
gland.

Cap phai dugc dau ndi chac chan vao cable gland va dang k¥ thuat.
Tat ca dau day phai duoc bam dau cét va gan Tag name.
Céap dugc di trong mang dam bao tinh tham my.

6.  Phan 2: Poc ban vé va dau ndi tia diéu khién

a) So @6 tong quan

O

Power supply

PLC | DI DO Al

E F G

Junction Box

Tat ca cac day tir A dén G gdm 2 loai day: day don va day nhiéu 16i.

b) Yéu cau k¥ thuat

O

Thi sinh dau n6i cAc day tin higu tir A dén G theo ban v& do ban 6 chirc
cung cap (xem chi tiet tai Phu luc 01 dinh kém).

Tat ca dau day phai duoc bam dau cét.

Khong c6 méi ndo giira cac doan day.

Cac duong diy duoc di trong mang dam bao tinh thim my.
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7. Phan 3: Hiéu chuan thiét bi (TT va CV)

a) Hiéu chinh Transmintter nhiét do

o Sur dung thiét bi HART communicator tim va xir Iy Pan I3i cua thiét bi
do.

o Thiét 1ap dai do: Transmitter nhiét d6 duoc yéu cau thiét 1ap dai do nhu
sau:

> Dai do: 0-200°C
> Cam bién dau vao: PT100 (M1L24388) — 3 wire
o Hiéu chuan:
» Keét noi thiét bi phat tin higu nhiét do chuan, thiét bi do dong chuan
voi TT dé tien hanh hiéu chuan;
» Hiéu chuan transmitter nhiét do tai 5 diem (0%, 25%, 50%, 75%,
100%) theo chiéu tang va chiéu giam;

» Tién hanh hiéu chuén span va zero (dtng Hart 375/475 hoic Fluke
754) @¢ dam bao do chinh xac tai cac diém kiém tra <0,2%;

> Ghi két qua vao bién ban hiéu chuan (bién ban 03, phu luc 02 dinh
kem).

Chu y: Bau noi thiét bj diing so do dé hiéu chuan TT, ¢6 két noi Hart (so do phdi c6 dién
tro Hart va dung nguon doc 1ap, khong stz dung nguon tir PLC, dién tré Hart c6 thé roi
hogc tich hop san trong thiét bi cdp nguon).

b) Hiéu chinh van diéu khién

o Tién hanh set lai hanh trinh van Auma (limit swich) theo vi tri c¢& hién thi
trén van.

o Ghi két qua vao bién ban hiéu chuan (bién ban 02, phu lyc 02 dinh kém).
8.  Phan 4: Function test
a) Function test transmitter nhiét do

o Sau khi da hoan tat viéc hiéu chuan va dau ndi, tién hanh cap ngudn cho
hé thong.

o Dung thiét bi m6 phong Yokogawa CA150 dat ché do JPT100 dé mo
phong tin hiéu nhiét‘d(f) tai ngd va‘o cua TT tai cac diem 0%, 25%, 50%,
75%, 100% theo chiéu tang va chiéu giam dong thoi quan sat tin hiéu trén
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man hinh HMI va ghi nhan vao bién ban (bién ban 05, phu luc 02 dinh
kem).

b) Function test van diéu khién

o Sau khi di hoan tat viéc hiéu chinh va dau néi, tién hanh cap ngudn cho
hé théng.

o Trén man hinh HMI ra lénh déng/mo van, kiém tra lai cac feedback
open/close, chinh lai feedback vi tri sao cho dong hoan toan la 0% va mo
hoan toan 100%, theo dGi hanh trinh cta van va ghi nhan vao bién ban
(bién ban 04, phu luc 02 dinh kém).

I1. QUY PINH POI VOI THI SINH
- Thi sinh mac trang bi bao ho lao dong do don vi cap phat (quan, 4o, mil, gidy).
- Thi sinh khong duoc str dung dién thoai trong subt thoi gian thi.

- Thi sinh khong duoc phép ra khoi khu vuce thi khi chura dugc cho phép cua
Can bo coi thi.

- Thi sinh chi duoc str dung c4c bién ban, biéu mau do Ban t6 chuc phat.

- Thi sinh chi dugc sir dung cac vat tu, thiét bi do Ban to chtc cung cap. Riéng
phan cdng cu, dung cu ca nhan do thi sinh tu trang bi.

- Thi sinh chi duoc str dung VAt tu trong han mirc duoc cap.

- Thi sinh khong duoc trao d6i va lam anh huong dén thi sinh khac trong khi
thi.

- Khi 1am xong bai, thi sinh thdng b&o cho can bo coi thi va nop lai tit ca cac
bién ban, ghi két qua thuc hién theo yéu cau caa dé bai va ra khoi khu vuc thi.

- Thi sinh phai ghi tén day du va ky vao céac bién ban ghi két qua thyc hién. Néu
bat ky bién ban nao khong c6 tén thi sinh, két qua phan thi d6 s& khong dugc
cham.

I1l. BAN VE VA BIEU MAU BIEN BAN
- Cac ban v¢ lién quan (Phu luc 01 dinh kém).
- Cac biéu mau lién quan (Phu luc 02 dinh kém).
IV.TAI LIEU THAM KHAO
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https://drive.google.com/drive/folders/1ImvLh0_eYaEW_rHUdZyOm9y
xyN9aY1Gh

Phu luc 01:
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SO PO PAU DAY NGUON CHO CAC
MODULE
CABINET
DO
1 L ] X1 (24V)
10 ® X2 (M)
6ES7 322 1BHO1 0AAOQ
DI
20 ® X2(M)
6ES7 321 1BHO02 0AA0
Al
21 L X1 (24V)
40 o X2 (M)
6ES7 331 7NF10 0ABO
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sO b PAU DAY TRANSMITTER NHIET DO

CABINET
JUNCTION
BOX
X1 (2u4V)
TT
AlLLCHO T TA=-X3 18-X4
& & W
7B-X3 16X4d
3 - - k-
4
&
&
4ES7 331 TNF10 0ABO
® X2(M)
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SO PO DAU DAY VAN AUMA
CABINET
JUNCTION
TERMINAL X3 BOX_X4 VAN AUMA
DO 1-A 1
2 i 2
1-B 2
3 L 2 - 3
3
X1(24V) @ @ 5,16,18
6ES7 322 1BHO1 0AAOQ
1-C 4
DI 2 Y L 6
1-D 5
3 @ 8
1-E 6
4 * ® 12
I-F 7
5 L g 14
1-G 8
6 L 2 - 20
I-H 9
7 L L 10
10
X2(M) @ P 4
6ES7 321 1BHO2 0AAQ 11
X2(M) @ L 17
Al CHI 2-A 12
10 ® L ] 23
2-B 13
7 ® ® 24
9
6ES7 331 7NF10 0ABO
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Phu luc 02:
BIEN BAN 02
BIEN BAN HIEU CHUAN VAN DIEU KHIEN
Tén / Name: Co so sir dung/Customer:

Auma norm model;

Luc dong/T.close :

Auma matic model:

Luc mo/T. open:

Motor model:

Cong suat motor:

Vi tri lap dat:

RMP:

Nha san xuat/Manufacture:

cos phi:

THIET BI CHUAN/STANDARD USED

Tén/Name;

So xéri/ Serial No.:

Dai do/ Range:

D6 chinh xac/ Accuracy:

KET QUA HIEU CHUAN, KIEM TRA/ CALIBRATION OR TEST RESULTS

Cac muc can kiém tra/

T6t/OK

Khéng sir dung Hong/ Bad | Ghi chi/ Remarks

1

limit switch open

limit switch close

torque switch open

2
3
4

torque switch close

GHI CHU/ COMMENTS:

Noi hiéu chuan/ Cal. Location:
Nhiét o moi trudng/ Ambient temp:

Quy trinh hiéu chuan/ Calibration Procedure:

Do am/ Humidity:

Cac ghi chu khac/ Others:
Ngudi hidu chuan/ Calibrated by Nguoi xac nhan/ Witnessed by
Cong ty/ Company
Tén/ Name
Chir ky/ Signature
Ngay/ Date
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BIEN BAN 03
BIEN BAN HIEU CHUAN TRANSMITTER

Tén / Name: Temperature Transmitter S xéri / Serial No.:
Kiéu / Model: S6 thé / Tag No.: N/A
Pham vi do / Input Range: Cép chinh xéc / Specified accuracy:

Ngo ra / Output Range: Nha san xuat / Manufacturer:
Vi tri lép dat / Location: N/IA Co so sir dung / User: N/A

Thiét bi chuln / Standard used
Tén / Name:

Sé xéri / Serial No.:

Dii do / Range:

B¢ chinh xéc / Accuracy:

Két qua hiéu chuin / Calibration results

Gia tri do trude hiéu Sai s&/ Error Gia tri do sau hiéu
chinh / As found ) o chinh / As left reading
reading (mA) (%) (mA)

Sai s6/ Error
(%)

Gi tri chuin /

STT Reference Reading

zZ
e

% mA °c
0 4.000
25 8.000
50 12.000
75 16.000
100 | 20.000
75 16.000
50 12.000
25 8.000
0 4.000

e~ ||h |k —

=]

Ghi chiu / Remarks:

Noi hiéu chuén / Cal. Location:
Nhiét 6 moi trwong / Ambient temp.: Do 4m/ Humidity:
Quy trinh hiéu chuin / Calibration Procedure:

Cic ghi cha khac / Others:

Nguoi hiéu chuén / Calibrated by Nguoi xac nhin / Witnessed by

Cong ty / Company
Tén / Name
Chir ky / Signature
Ngay / Date
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BIEN BAN 04

BIEN BAN FUNCTION TEST (CONTROL VALVE)

Nguon diéu khién:
Ngudn déng luc.:
Dai do feeback vi tri (mA):

Két qua/ results

Hoat ddng ciia van khi dé local mode/ Operation of Valve in local mode

Cac muc can kiém tra/ Tot/OK | Khong sur dung Hong/ Bad | Ghi chii/ Remarks
1 limit switch open

2 limit switch close

Hoat ddng ciia van khi dé Auto mode/ Operation of Valve in auto mode

STT Trang thai valve V1 tri van trudce hiéu chinh/ Vi tri van sau hiéu
No. Valve position % chinh/ Valve postion %
1 Dong hoan toan

2 M¢ hoan toan

Thoi gian dong van/ Open to close time: | Thoi gian mé van/ Close to open time:
Ghi chii/ Comments:

Noi hiéu chuan/ Cal. Location:
Nhiét do moi truong/ Ambient temp: Do am/ Humidity:

Quy trinh hi¢u chuan/ Calibration Procedure:

Cac ghi chu khac/ Others:
Nguoi hiéu chuan/ Calibrated by Nguoi xac nhian/ Witnessed by
Cong ty/ Company
Tén/ Name
Chir ky/ Signature
Ngay/ Date
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BIEN BAN 05

BIEN BAN FUNCTION TEST (TRANSMITTER)

Tén loop / Loop Name: Transmitter Loop

Ngd vao / Input Range:

S thé / Tag No.: N/A

Ngo ra / Qutput Range:

Thiét bi chuén / Standard used

Tén / Name:

S6 xéri / Serial No.:

Dai do / Range:

Do chinh xac / Accuracy:

Két qua / results

Gia tri ngd vao / Gia tri chi thi trén HMU/ Indicating reading (%)
?\J—LT Process Value Ting / Rising Giam/ Falling
% c

1 0

2 25
3 50
4 75
5 100

Ghi chu / Remarks:

Noi thuc hién / Location:

Nhiét 4§ mdi truong / Ambient temp.:
Quy trinh thue hién / Procedure:

Céc ghi cha khac / Others:

D6 Am / Humidity:

Nguoi thuce hién / Performed by Nguoi xac nhin / Witnessed by

Cong ty / Company

Tén / Name

Chir ky / Signature

Ngay / Date
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V. DANH MUC THIET BI

Stt | Tén thiét bi, cong cu Yéucauky |PVT | Sb Ghi cha
dung cu va vat tu thuat lwong

| | Thiét bi

1 | Lap top (HMI) Cai 01 | Ban té chuc trang bi
2 | PLC S7 300 control cabinet Cai 01 | Ban té chuc trang bi
3 | Transmitter nhict do (TT) ngo)(r):i Cai 01 Ban t6 chtic trang bi
4 | Cap nhiét (TC) Type K Cai 01 | Ban t6 chic trang bi
5 | Van diéu khién (CV) 24VDC Cai 01 | Ban to chic trang bi
6 | Junction box Cai 01 | Ban té chuc trang bi
Il | Cbng cu, dung cu

1 | Hart 375/475 Céi 01 | Ban to chic trang bi
2 | Co 16 6mm dén 24mm 6mm dén 24mm | Cai 01 | Thisinh trang bi

3 | Mo léts” 8” Céi 01 | Thisinh trang bi

4 I%iclggn\]/;rt]25c>?2n(?0mm Loai théng dung Cai 01 | Thisinh trang bi

> | Jubcnovit4 canh Loaithongdung | i | g1 | Thisinh trang bi

6 | Bo luc giac 8 cay, 15-6mm Cai 01 | Thisinh trang bi

7 | Kém cit day dién Loai thong dung | Céi 01 | Thisinh trang bi

8 | Kém tudt day Loai thong dung | Céi 01 | Thisinh trang bi

9 | Kém bam dau cét chia Loai thong dung | Céi 01 | Thisinh trang bi

10 | Kém bam dau cét tron Loai thong dung | Céi 01 | Thisinh trang bi

11 | Kém cit cap Loai thong dung | Céi 01 | Thisinh trang bi

12 | Dao roc cap Loai théng dung Cai 01 | Thisinh trang bi

13 | Bang keo Loai théng dung Cai 01 | Thisinh trang bi

14 | Kéo Loai théng dung Cai 01 | Thisinh trang bi

I | Vit tw

1 | Cép nhiéu I6i Loai thong dung | mét | 100 | Ban té chic trang bi
2 | Pau cdt chia Loai thong dung | céi 200 | Ban t6 chuc trang bi
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3 | Bau cbt tron Loai théng dung | céi 200 | Ban td chuc trang bi
4 | Day rat 5x300mm Bich | 200 | Ban tb chirc trang bi
5 | Cable gland Loai thong dung cai 20 | Ban t6 chuc trang bi
6 | Danh dauday captirs60-9 | ~0.35mm/02“ | L6 01 | Ban t chirc trang bi
VI.TIEU CHi CHAM PIEM
Stt Noi dung thuc hién Thang diém
toi da
| | PAu néi thiét bi hi¢n trudng 26
1 | Cap di theo mang, khong bi cang hoac thira va phai gon, dep 1
2 | Cap truéc khi vao thiét bi (Field device) phai duoc cudn tron 1
diung k¥ thuat
3 | Day trong hop dau phai gon, dep 1
4 | Bén dau cap phai dam bao:
4.1 | Cac dau day bam cét khong dugc bi hé hay thira phan day dong 1
4.2 | Cac dau cot dau vao thiét bi va dau cuoi (terminal block) phai 1
chac chan
4.3 | Pau ndi dung cuc tinh, dung kénh theo quy dinh 1
4.4 | Cép phai dugc dau chac chian vao cable gland va ding k¥ thuat 1
Il | Poc ban vé va dau ndi ta diéu khién 18
1 | Cép tin hiéu di theo mang phai gon va dep 4
2 | Cép tin hiéu phai duoc bam dau cot ¢ cac diém két noi 4
3 | Cép tin hiéu phai duoc ludn tag name 2
4 | Pau ndi theo dung ban vé 4
5 | Cac dau cot dugc bam phai dep va chac chan; dau cot dugc dau 4
vao cau noi va thiét bi phai chac chan
111 | Hiéu chuan thiét bi (TT va MOV) 40
I11.1 | Hiéu chuan transmitter nhiét o (TT) 20
1 | PAu ndi thict b dang so do dé higu chuan TT, c6 két noi Hart (so 5
d6 phai c6 dién trg Hart va dung nguon doc 1ap, khong st dung
nguon tir PLC, dién trg Hart cd thé roi hoac tich hop san trong
thiet bi cap nguon)
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2 | Thiét lap duoc dai do cua transmitter theo yéu cau 5
3 | Chinh dugc Zero, Span va gié tri dau ra dam bao sai s6 nam trong 5
giGi han 0,2%

4 | Ghi day du s liéu va tinh toan sai s6 két qua do vao bién ban 5
I11.2 | Hiéu chuan van diéu khién dién (MOV) 20
1 | Két ndi va str dung dung chirc ning cua thiét bi 4

2 | Hiéu chuan dtng vi tri d6ng/mé hoan toan dam bao van hoat
déng ding hanh trinh 12
3 | Ghi day du s liéu vao bién ban 4
IV | Function test 12
IV.1 | Function test transmitter nhiét d theo ding yéu cau
1 | Két ndi va chon dung chic niang cua thiét bi 2
2 | M6 phong duoc tin hiéu theo dung yéu cau 2
3 | Ghi day du va ding s6 liéu vao bién ban tuong tng 2
IV.2 | Function test van diéu khién dién theo diing yéu cau, cd bao
giam khao theo ddi
1 | Két ndi va chon dung chic niang cua thiét bi 2
2 | M6 phong duoc tin hiéu theo dung yéu cau 2
3 | Ghi day du va ding s6 liéu vao bién ban trong tng 2
V | Antoan 4
1 | Trang bi day du quan 4o bao ho, giay bao ho, gang tay 1
2 | Str dung diing cong ning ctia cac dung cu va thiét bi 1
3 | Van hanh thiét bi an toan 1
4 | Bé tri thiét bji gon gang, vé sinh sach s& sau khi hoan thanh bai thi 1
Tong sé diém 100
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