XAY DUNG CHUONG TRINH PAO TAO
PO TRUONG DONG XOAY CHIEU - BAC II
THEO TIEU CHUAN SNT-TC-1A

LE bUC THINH, VU bUC VINH, VO THE LU, NGUYEN VAN DUY,
NGO THI KIEU OANH
Trung tam Pdanh gid khéng phd hity, 140 Nguyén Tudn — Thanh Xudn — Ha Ngi

Email: thinhlvt@email.com

Tém tit: Do trudng dong xoay chiéu (ACFM) 1a mot k§ thuat thudc phuong phap dién tir
truong dung dé kiém tra phat hién khuyét tat bé mit cta cac vat liéu kim loai. Hién nay k¥
thudt nay duoc ap dung rong rii trong bao dudng cac cong trinh thudc linh vire dau khi dé
thay thé cho phuong phéap kiém tra hat tir truyén thdng. Viéc xay dung chuong trinh dao tao
k¥ thuat ACFM theo tiéu chuan SNT-TC-1A ciia Hoi kiém tra khong phd hity Hoa Ky s& lam
tang ty chi vé ngudn nhén lyc kiém tra trong nude, dic biét 1a cac ki thuat tién tién. Dya trén
viéc nghién ciru cac tiéu chuan, tai liéu tham khao két hop véi khao sat nhu cau thyc té trong
nude dé chit loc, xay dung Chuong trinh dao tao; Tai li€u dao tao; Ngan hang cau héi; Bai
thi danh gia dap tng dugc yéu cau cua tiéu chuin quc té va phu hop véi didu kién ap dung
tai Viét Nam.

Tir khéa: Kiém tra khong phd hity, Do truong dong xoay chiéu, Kiém tra hat tir, ASNT, NDT,
ACFM, SNT-TC-1A4.

1. MO PAU

Kiém tra khong pha huy (NDT) c6 lich sir hinh thanh va phat trién 1au dai, khoi dau tir
nhimg phuong phap truyén théng sir dung thiét bi va coéng cu kiém tra don gian dd mang lai
nhimg loi ich to 16n trong viéc tao ra nhitng san pham c6 chit luong va do tin cdy cao. Ngay nay
v6i su phat trién cua khoa hoc cong nghé, cac nguyén 1y kiém tra méi lién tuc dugc phat minh,
cing voi d6 1a cac hé thiét bi tich hop nhiéu tinh ning va phan mém hd tro lién tuc duoc phat
trién theo hudng hi¢n dai. Dya trén dac diém do, trén thé gid1 da hinh thanh sy phan loai 10 rang
v6i hai pham tri vé cach thirc kiém tra: cac k¥ thuat va phuong phap truyén théng va ki thuat
tién tién voi nguyén 1y moi cung hé thiét bi phire hop danh cho cac tng dung rat chuyén sau. Mot
k¥ thuat ndi bat trong s6 d6 1a Kiém tra bang Do truong dong xoay chiéu (ACFM).

Két qua va d tin cdy cia cac phuong phap NDT néi chung thudc vao nhiéu yéu té nhu:
Tiéu chuan/ quy trinh tac nghiép, thiét bi bi vat tu nhung quan trong nhét van 1a yéu té con nguoi.
Nhan su thuc hién kiém tra NDT thuong phai dugc dao tao, danh gia va cép ching nhan theo cac
tiéu chuan qubc té nhu: SNT-TC-1A va ISO 9712.

Vi la k¥ thuat c6 tinh cong nghé cao, nén mic du tir nam 2006, H)i kiém tra khong pha
huy Hoa Ky-t6 chirc nghé nghiép NDT sé 1 thé gidi hién nay, tuy da xép k¥ thuat ACFM 1a mot
nhanh cia phuong phap Dién tir truong (ET) trong tai liéu s6 SNT-TC-1A, nhung ciing chi méi
dua ra dugc cac Chu dé chinh (Topical Outlines) cho chuong trinh ddo tao ciia k¥ thuat nay. Noi
mot cach khac, cac tai li€u, gido trinh, hoc li€u cho ky thuat ACFM hién van chua c6 nhu céc
phuong phap NDT truyén thong khac.


about:blank

Tai cac nude khac trén thé gidi, nhét 1a cac nude chau au thudng sir dung tiéu chuan danh
gia va chimg nhan trinh d6 nhan vién NDT 1a ISO 9712:2012. Tiéu chuan nay mic di méi chi dé
cip dén phuong phap Dong xoay (Eddy current Testing — ET), tuy nhién tai liéu dao tao b tro
ISO/TS 25107:2019 ciing da dé cap dén k¥ thuat ACFM & dang k§ thuat thay thé (alternative
technique) nhung maéi danh cho ndi dung dao tao trinh do ET bac 3. Con ¢ trinh d0 bac 1 va 2,
c4c tiéu chudn nay van chua c6 quy dinh hay huéng dan cu thé cho viéc thiét 1ap chwong trinh va
cac ndi dung dao tao cho k¥ thua ACFM.

Hién tai to chitc TWI ciia Anh Qudc ¢ phat trién chuong trinh CSWIP dua ra cac yéu cau
ching nhin nhan vién kiém tra ACFM cho mdi han cho k¥ thudt ACFM (CSWIP-DIV-8-96).
Céc yéu cau nay hudng theo va théa mian ti thiéu tiéu chuan ISO 9712. Noi dung dao tao k§
thuat ACFM ctia TWI va cap chung chi theo chuong trinh CSWIP van dang dugc chap nhan boi
cac t6 chirc dang kiém 16n trén thé giéi nhu ABS (Hoa Ky), Lloyd Register (Anh), DNV (Na
Uy), BV (Phap).

Trung tdm NDE la don vi c6 uy tin hang dau tai Viét Nam trong linh vuc dao tao va
chuyén giao cong nghé linh virc NDT. Hién tai d c6 cac chuong trinh dao tao cho 06 phuong
phap truyén théng bao gém VT, RT, UT, MT, PT, ECT. Véi su phat trién nhanh cta khoa hoc va
cong nghé, dé dam bao theo kip cac xu thé méi trén thé gidi, viéc xay dung cac chuong trinh dao
tao k¥ thuat NDT tién tién nhu ACFM 1a rat cap thiét. Chuong trinh dao tao ky thuat ACFM sé&
ké thira nhitng kién thirc tinh hoa cua cac t6 chirc uy tin hang dau trén thé gidi nhu ASNT, TWI
két hop voi nhiing diéu kién 4p dung thuc tién tai Viét Nam s& dap tng dugc nhu cau dao tao
trong nude. Nhit 1a trong bdi canh nhu ciu ap dung k¥ thudt ACFM tai Viét Nam ngay cang
tang, dac bi¢t la trong linh vuc dau khi, nang lugng, két céu, cau duong, ... doi hoi nguén nhan
luc 16n duoc dao tao, danh gia va cap chimg chi chimg nhan phu hop véi cic tiéu chuan qudc té.

II. NOI DUNG
I1.1. Pdi twong va Phwong phap
I1.1.1 Gi6i thiéu ky thuat ACFM

ACFM la k¥ thuat dua trén nguyén 1y cam tng dién tor nhu dugc mo ta trong hinh 1. Mot
tir truomg so cap duogc tao ra bang cach cho dong dién xoay chiéu chay qua mot cudn day. Khi dat
cudn day gﬁn bé mat ddi tuong kiém tra 1a vat liéu dan dién, tir truong s€ tao ra mot dong dién
cam mg chay trong ddi tugng d6 (dong dién xody). Khi cudn day di qua mot vét nut, dong dién
x04y s& bi x40 tron chay xung quanh va bén dudi vét nit. Diéu nay 1am thay dbi tir trudng bén
trén bé mat ddi tuong kiém tra. Pau do ACFM st dung hai cudn day cam bién, mot cudn st dung
dé do thanh phan tir truong theo phuong thiang dimg (Bz) va cudn con lai st dung dé do thanh
phan tir trudng theo phuong ngang (Bx) so v6i bé mit.




Hinh 1. Nguyén 1y kiém tra ACFM
Tir truong x4o tron xung quanh vét nit dugc cac cam bién thu nhan tir cac diém dau cua
vét nit (Bz) va do siu ctia vét nit (Bx). Khi két hop cac tin hiéu nay dong thoi trén mot do thi
véi truc Bx va Bz vuong gdéc véi nhau, chung s€ tao ra mdt vong tron va duoc goi la “Butterfly
plot” nhu dugc thé hién trén hinh 2. Trong qua trinh kiém tra, ngudi van hanh s& dya vao nhimng
tin hi€u nay dé nhan biét c6 su tn tai ctia vét nit cling nhu xéc dinh chiéu dai va do sau vét nut.
Tét ca cac dir lidu nay duoc hé thong thiét bi luu lai dé phuc vu cho viéc xem xét danh gia va lam

bao cdo.
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Hinh 2. Tin hiéu kiém tra ACFM

Dua trén nguyén 1y kiém tra dic trung ctia minh, k¥ thuat ACFM c6 nhitng vu diém va han
ché so véi nhitng phuong phap/ky thuat kiém tra bé mat khac nhu Kiém tra dong dién xoay
(ECT), Kiém tra hat tir (MT).

Bang 1: Dic diém ctia ACEM so véi cac phuong phap/ky thuat khac

Pic diém ACFM | ECT MT

Giam su phu thudc vao nang lyc cia nguoi kiém tra do phép
kiém tra c6 do tin cay va kha nang lap lai cao va dir licu kiém v v
tra toan ven.

i

Kiém tra phat hién qua 16p son phi. Tiét kiém phi loai bo 16p
son phu va ap dung lai.

Khong str dung vat tu gy 6 nhiém méi truong

Ap dung cho ca vat li¢u phi sét tu, duplex, ...
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C6 thé phoi hop ki€ém tra tir xa: trén cao, dudi nudc sau, khu
vuc nguy hiém, ...

Két qua luu trit 1au dai dudi dang tin hiéu chinh xéc:
- Cho phép quan 1y ruii ro va toan ven v X X
- HO tro kiém tra x4c minh va danh gia lai

Xac dinh dong thoi ca chidu dai va do sau vét niit ma khong
can hiéu chuan. Cho phép danh gia muc do nghiém trong ciia v X X
khuyét tat.




Bén canh nhiing uu diém & trén, k¥ thuat ACFM cling tdn tai nhirng han ché nhét dinh nhu:

- Chi nén str dung dé phat hién cac khuyét tat bé mat chang han nhu vét niit moi phat sinh
trong qua trinh sir dung;

- Cac mo hinh xac dinh kich thudc khuyét tat chi co san cho mot sb loai vat liéu;

- Céc md hinh xac dinh kich thuéc khuyét tat dua trén cac vét niit dang phang va khong
chinh xéc cho cac vét nirt t6 hop ré nhi€u nhanh;

- Thiét bi cong nghé moi dat tién;
- K§ thuét vién yéu cau dugc dao tao va kinh nghiém nhiéu hon so v6i phuong phap MT.
I1.1.2 Phwong phap nghién ciru

Viéc khao sat thuc tién nhu cau ung dung ky thuat ACFM duoc tap trung trong linh vuc
cong nghiép, nhét 1a linh vuc dau khi thudng cé yéu cau cao vé chit luong cong trinh cling nhu
¢ du tiém luc vé kinh té dé ung dung ky thuat kiém tra tién tién. Cac don vi thuc hién khao sat
bao gdm: Trudng cao dang dau khi (PVMTC), cong ty c6 phan bao dudng va stra chita cong trinh
dau khi (PMS), Cong ty dich vu hang hai Thai Binh Duong (PMS), Tong Céng ty Bao Dudng -
Stra chita Cong trinh Dau khi (PVMR), Xi nghiép x4y lip — Vietsovpetro. Két qua khao sat cho
théy cac don vi déu ¢6 nhu ciu dao tao nhan vién ACFM theo hé théng ching nhan ndi b (theo
SNT-TC-1A) va/hodc hé thong ching nhan doc 1ap (CSWIP) ap dung cho kiém tra méi han trong
qué trinh van hanh bao dudng cac déi tugng nhu: gian khoan, bdn binh ap luc, thiét bi nang ha.

Tur két qua khdo sat va diéu kién thuc té tai Viét Nam, Trung tam NDE thyuc hi¢n xay dung
chuong trinh dao tao theo hé¢ théng ching nhan ndi bo béng cach nghién curu, bam sat cac yéu
cau vé chuong trinh ddo tao cua tai lidu SNT-TC-1A va cac ndi dung dio tao c6 trong tai lidu
ANSI/ASNT CP-105 dé xdy dung chuong trinh dao tao. Nghién ctru cc ndi dung yéu ciu ky
thudt c6 trong cac tiéu chuan ASTM va ASME. Trén co so cac yéu cau clia cac tiéu chuan vé noi
dung chuong trinh dao tao, ndi dung chu dé chinh, tai liéu tham khao va cac tai liéu hudng dan st
dung thiét bi, nhém thuc hién chét loc xay dung chuong trinh dao tao, tai li¢u dao tao, ngan hang
cau hoi, bai thi danh gia dap tmg duoc nhu cau thuc té ap dung cho cac linh vic cong nghiép tai
Viét Nam.

IL. 2. Két qua

Thong qua cac két qua khao sat nhu cau tmg dung thuc té va nghién ciru cac tai liéu tiéu
chuan pho bién trén thé gioi, nhom thuc hién dé tai da dat dugc cac két qua nhu sau:

I1.2.1 Chuong trinh dao tao,

STT Noi Dung S6 gio Ghi chu
1 Gi61 thiéu cac phuong phap han phé bién va cac loai bat 4
lién tuc han, bao gdm trong qua trinh ché tao va van
hanh str dung.
2 | Giéi thiéu chung vé Kiém tra khong pha huy (NDT) 4
3 | Co so nguyén ly cua phuong phap kiém tra dién tir (ET) 4
4 | Nguyén Iy kiém tra dong dién xoay (ECT) 4




5 | Nguyén 1y kiém tra do truong dong xoay chiéu (ACFM) 4
6 | Hé thong thiét bi kiém tra ACFM 8
7 | Quy trinh kiém tra 8
8 Thuc hanh kiém tra 32
9 | Gidi thiéu hé théng tiéu chuan kiém tra 8
10 | On tap va thao luan 4

Téng thoi lwong: 80

I1.2.2 Tai liéu dao tao
Tai li¢u dao tao bao gobm Gido trinh dao tao va cac Bai gidng trinh chiéu bao trum 1én cac
ndi dung cua chuong trinh dao tao.

2020 oo &gise,
VIEN NANG LUQGNG NGUYEN TU VIET NAM
TRUNG TAM DANH GIA KHONG PHA HUY

5 chiz 40 gyl T, Thanh Xuse, 14 54, Vi Yamm
T wm4 243 s

Hinh 3. Tai liéu gido trinh va bai giang ACFM
I1.2.3 Ngan hang cau héi on tap

Ngan hang cau hoi 6n tdp bao gdm 130 cau hoi dang tric nghiém bao gom 04 phuong 4n
trd 101 va bao gom cac ndi dung sau: Qua trinh han va cac bat lién tuc lién quan; Co s¢ nguyén ly,
Phuong phéap va k¥ thuat, Thiét bi sit dung, Xéc nhan chuan trudc va sau khi kiém tra, Cac ung
dung.

11.2.4 Bai thi danh gia

Hé thong bai thi danh gia cho nhan vién kiém tra ACFM bac II thoéa min cac yéu cau cua
tiéu chuan SNT-TC-1A phién ban 2016, bao gom:

a) Bai kiém tra thi lyc: bao gdbm noi dung kiém tra kha ning nhin gan va kha ning phan
bién trong phan mau. Bai thi nay nén dugc duy tri danh gia hang nam cho nhan vién kiém tra.

b) Bai thi 1y thuyét chung: bao gdm 40 cau hoi dudi dang tric nghiém v6i 04 phuong an
tra 101, cau hoi twong tu nhung khong duoc tring v6i ngan hang cau hoi 6n tip cung cip cho hoc
vién. Noi dung cau hoi chu trong vao co s& nguyén 1y kiém tra, nguyén 1y hoat dong cua thiét bi,
wu diém va han ché cua k¥ thuat kiém tra, qué trinh han va bét lién tuc lién quan. Thoi gian lam



bai 1a 60 phut. Thi sinh khong dugc st dung tai liéu khac ngoai cac tai li¢u lién quan nhu bang
biéu, gian do, ... phat kém véi bai thi (néu c6).

¢) Bai thi 1y thuyét chuyén siu: bao gdbm 20 ciu héi dudi dang tric nghiém véi 04 phuong
an tra 10i. Noi dung ciu héi chi trong vao hé thdng thiét bi (st dung), quy trinh kiém tra, tiéu
chuin 4p dung. Thoi gian 1am bai 1a 60 phut. Thi sinh st dung céc tai liéu tham khao (quy trinh,
tiéu chudn ap dung) dé tra 101 cac cau hoi.

d) Bai thi thuc hanh: bai thi yéu cau hoc vién thé hién dugc kha ning van hanh thanh thao
hé théng thiét bi, chuin/xéac nhan chuén trude va sau khi kiém tra, thuc hién kiém tra trén 02 mau
khéc nhau, phat hién va xac dinh cac thong s6 vi tri kich thudc cac bat lién tuc, danh gia bat lién
tuc dua trén tiéu chi cho trudc. Bai thi thyc hanh phai c6 it nhat 10 tiéu chi khac nhau dé danh gia
kha ndng cua thyc hanh cua hoc vién.

I1.2.5 Ban v& thiét ké va ché tao miu ddi chimg

Ban v& ché tao va san pham mau ddi chimg theo tiéu chuin ASTM E2261/E2261M va
quy pham ASME BPV section V, article 15.
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Hinh 4. Ban v& thiét ké mau theo tiéu chudn ASTM E2261/2261M va ASME BPV section V, article 15

Hinh 5. San phidm mau ddi chimg theo ASTM E2261/2261M va ASME BPV section V, article 15
IL. 3. Ban luan



- Chuong trinh dao tao ACFM dugc xay dung voi thoi lugng 80 gio, dam bao dap ung
yéu cau theo tiéu chuan SNT-TC-1A dua ra cho k¥ thuét vién hoc truc tiép 1én Bac 11.

- Xay dyng va phat trién cac ndi dung co ban cho cac bai thi danh gia 1y thuyét va thuc
hanh lam co s¢ cho qué trinh ching nhan trinh @6 ¢4 nhan theo hé thong cap chung chi ndi bo.

- Chuong trinh dao tao ACFM ban dau duge ap dung thir nghiém cho cac can by nhan
vién ciia Trung tim NDE nham néng cao trinh d6 hiéu biét vé cac ky thuat kiém tra tién tién. Sau
d6 duoc ap dung dao tao tai Truong cao dang Dau Khi, don vi cé nhu cau cao trong vi¢c st dung
k¥ thuat ACFM d¢ kiém tra cac mdi han trong nganh dau khi tai Viét Nam.

- Vi¢c hoan thién chuong trinh dao tao ACFM béc II s€ tao nén tang cho viéc phat trién
chuong trinh dao tao phuong phap dién tur bac III voi kién thuc bao trum 1én ca ba k¥ thuat:
Dong dién xody (ECT), Po trudng dong xoay chiéu (ACFM) va Kiém tra truong xa (RET).

I1I. KET LUAN

Pé tai da xay dung duoc chuong trinh ddo tao k¥ thuat ACFM dap ung duoc cac yéu cau
cua ti€éu chuan qudc té. Cung vdi viéc dua ra h¢ thong cac tai li¢u bo tro cho chuong trinh dao tao
bao gom tai liu dao tao, bai giang, ngan hang cau hdi, bai thi danh gia bang Tiéng Viét phu hop
véi nhu cau 4p dung thyc tién tai Viét Nam.

Chuong trinh dao tao s€ dugc ap dung thir nghi¢m tai Trung tam NDE va mét vai don vi
cong nghiép qua d6 nhan dugc y kién phan hoi ciia don vi va hoc vién. Trén co s¢ d6 chuong
trinh dao tao s€ ti€p tuc duoc hoan thién sao cho sat voi nhu cau thuec teé.
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ESTABLISH THE TRAINING PROGRAM OF
ALTERNATING CURRENT FIELD MEASUREMENT - LEVEL II
ACCORDING TO SNT-TC-1A

Abstract: Alternating Current Field Measurement (ACFM) is a technique of the
Electromagnetic method used to detect surface defects of metal materials. Currently, this
technique is widely applied in the field of maintenance of Oil and Gas projects as an
alternative to the Magnetic Particle Testing method. The establishment of ACFM training
program according to Recommended Practice No. SNT-TC-1A of The American Society for
Nondestructive Testing (ASNT) will increase the autonomy of the domestic testing human
resources, especially advanced techniques. Based on documents and standards combined with
the actual survey to development of training programs, training materials, question banks,
examinations that meet the requirements of international standards and in accordance with the
conditions applied in Vietnam.

Keywords: Nondestructive Testing, Alternating Current Field Measurement, Magnetic
Particle Testing, ASNT, NDT, ACFM, MT, SNT-TC-1A.
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