UNG DUNG PHUONG PHAP KIEM TRA KHONG PHA HUY PHAT HIEN
AN MON DUOI LOP BAO ON BANG KY THUAT DONG XOAY XUNG

Hoang Hiéu
Trung tam Danh gid khong pha huy
So 140, dwong Nguyén Tuan, qudn Thanh Xuan, Ha Ngi.

Email: hoangtobueih@gmail.com

TOm tit : An mon du6i lop bao 6n 1a mot trong nhiing van dé nghiém trong va kho phat
hién nhat ddi voi nganh cong nghiép héa dau. Trung tim Péanh gia khong pha huy (NDE)
thyc hién dé tai nghién cau tng dung cac ky thuat kiém tra khong pha hiy tién tién nham
phat hién an mon dudi l6p bao 6n. Bao cao nay s€ ung dung ky thuat dong xody xung
(Pulsed eddy current — PEC) d€ danh gia muc d6 hao hut cua be day duong ong ma khong
can théo go 16p bao 6n. Két qua thu dugc cho thay cé thé xac dinh sy hién dién va khoanh
vung cua dn mon dudi 16p bao on.

Tir khoa: Kj thudt dong xody xung, dn mon duwdi |6p bdo én,Eddyfi Lyft, doi twong sdt tir.

I. MO PAU

An mon dudi 16p bao 6n (Corrosion Under Insulation - CUI) 1a mét trong nhiing van dé
nghiém trong nhét trong nganh cong nghiép ché bién hoa chat dau khi, chi phi can cho viéc khic
phuc né rat I6n. An mon dudi 6p bao 6n con 1a mot qué trinh khé phét hién nhat vi bat ké bién
phap phong ngura nao duoc thuc hién thi nudc van thim vao bén trong vat liéu cach nhiét va bit
dau gay ra an mon, doi khi 1a khong thay dugc cho téi khi ro ri xay ra.

Trén co sé phuong phéap kiém tra dong xody, mot ki thuat ki thuat dong xoay xung (Pulsed
Eddy Current- PEC) duoc nghién ciru dé sir dung cho dng thép cacbon va c6 thé tién hanh trén
I6p bao 6n boc bén ngoai duong ong V6i ky thuat dong xody xung, viéc kiém tra c6 thé tién
hanh ngay trén 16p bdo on boc ngoai ong. Diéu nay la vo cling quan trong cho viéc kiém tra danh
gia hu ton cua hé thong ma van cho phép duy tri hoat dong, gép phan tich cuc vao viéc phat hién
hu hai sém tranh dan téi nhitng hau qua déng tiéc. Trén co so d6, dé tai tién hanh sir dung thiét bi
dong xoay xung dé kiém tra cac mau 6ng tao khuyét tat nham dénh gia kha nang phat hién in
mon dudi [6p bao oOn.
I11.NQI DUNG
11.1. Béi tugng kiém tra

Dbi twong kiém tra 12 mau dng thép cacbon dugc boc 16p cach nhiét va Iop bao vé. Cau tao
mau 6ng vé co ban gom 3 phan chinh, phan ong duc tir thép cachon, 16p cach nhiét tao boi vat
liéu bong thuy tinh, 16p bao vé ¢ ngoai clng la tam nhom d6i voi mau ong 1, tam thép khdng gi
d6i v6i mau ong 2 va tam thép ma k&m ddi véi mau éng 3. Thong sé chi tiét cac mau éng cu thé
nhu trong bang.

Bang 1: Thong sé chi tiét cac mau dng

Mau 6ng 1 Mau ng 2 Mau 6ng 3
Do dai 6ng 800 mm 800 mm 820 mm
Do day ong 5.82 mm 15.7 mm 6 mm
Puong kinh dng 219 mm 273 mm 168 mm
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Vit liéu 1am 6ng Thép cacbon Thép cacbon Thép cacbon

Do day 16p céch nhiét 25 mm 50 mm 62 mm

Vat liéu 16p cach nhiét Béng thuy tinh Bbng thuy tinh Béng thuy tinh

Do day l6p bao vé 0.47 mm 0.5 mm 0.5mm

Vat liéu 16p bao vé Nhém Thép khong gi Thép ma kém
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Hinh 1: Ban vé mau 6ng 1
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Hinh 3: Ban vé mau 6ng 3




11.2. Két qua kiém tra

Két qua kiém tra trén mau 6ng 1:
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Hinh 4: Két qua kiém tra mau 6ng 1

Trén két qua thu duoc tir mau éng 1, c6 thé thay duoc cd thiy rang cé hai ving kha nghi c6
xuat hign khuyet tat trén ong. Co thé thay ro dugc mot vung cé ket qua ghi nhan dugc cd muic
hao hut thanh 6ng 16n hon vung con lai. Cu thé trén cho thay vang khuyeét tat phia bén phai co
murc d6 hao hut 16n hon vai thanh ong tai tdm vang c6 bé day con lai 1a 5.06 mm.

Viing con lai c6 @ hao hut thdp hon véi thanh 6ng tai tam ving c6 bé day con lai 12 5.28
mm.

Tién hanh kiém tra lap lai ¢6i voi mau ong 1, két qua bé day con lai biéu dién bang bang
dudi.

Bang 2: Panh gia két qua ghi nhan trén mau 6ng 1

Vi tri hao hut Sai s6 (vi tri Vi tri hao hut Sai s6 (vi tri hao
10% hao hut 10%) 20% hut 20%)
Lan 1 5.06 mm 1.2% 5.28 mm 1%
Lan 2 5.22 mm 1.9% 5.42 mm 1.7%
Lan 3 5.07 mm 1% 5.3 mm 0.5%
Trung binh 5.12 mm 1.7% 5.33 mm 1.1%




Két qua kiém tra trén mau éng 2:
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Hinh 5: Két qua kiém tra mau ong 2

o

Mic du cling cho ra duoc hai khu vic ¢6 sy hao hut thanh 4ng, tuy nhién muc do chinh
Xac ¢ mau ong 2 co su sai léch I6n hon so voi mau ong 1. Pay la mdt van dé lién quan toi
footprint ctia dau do ung vai do day 1op cach nhiét.

Tién hanh kiém tra lap lai trén mau 6ng 2, két qua bé day con lai ( tinh theo mm) biéu dién

bang bang dudi.

Vi tri hao hut Sai 6 (vi tri Vi tri hao hut Sai 6 (Vi tri hao
10% hao hut 10%) 20% hut 20%)
Lan 1 14.68 mm 0% 14.84 mm 0.33%
Lan 2 14.64 mm 0.27% 14.88 mm 0.06%
Lan 3 14.74 mm 0.4% 14.95 mm 0.4%
Trung binh 14.68 mm 0.22% 14.89 mm 0.26%




Két qua kiém tra trén mau 6ng 3:
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Hinh 6: Két qua kiém tra mau ong 3

Khéc véi miu éng 1 va mau 6ng 2, mau 6ng 3 sir dung 16p boc bao vé 1a thép ma k&m cho
nén can phai dieu chinh thong tin khai bao doi twgng trén thict bi dé tranh nhicu tin hi¢u ghi nhan
do 16p boc bao vé gay ra.

Két qua kiem tra trén miu ong 3 cho thy sy hao hut bé day thay ng twong ddi ré rang trén
khung hién thi. Phia bén trai viing sau nhat, c6 thé thiy dugc gilra céc 6 quét co bién do bién doi
bé day I6n, con phia bén phai viing sau nhat bién d6 bién doi gitra cac 6 quét lién ké nhau nho
hon nhiéu.

~ Tién hanh kiém tra I3p lai voi miu 6ng 3, két qua bé day con lai ( tinh theo mm) bicu dién
bang bang dudi.

Bé day ghi nhan duoc tai vi tri Sai 56

hao hut I6n nhat
Lan 1 3.58 mm 1.1%
Lan 2 3.64 mm 0.55%
Lan 3 3.63 mm 0.27%
Trung binh 3.62 mm 0.64%

11.3. Ban luan

So sanh két qua gitra hai mau ong khéac nhau, mic du khuyét tat dugc tao trén hai mau ong
déu co6 cuing mirc d6 hao hut ( khoang 10% va 20% ) tuy nhién két qua ghi nhan duoc tir thiét bi
Lyft cho thay ty 1é ¢ day thanh éng con lai 1a khac nhau. Cu thé, @ mau ong 1 cho két qua sat
véi thyuc té hon 1a & mau dng 2. Piéu nay cd thé giai thich théng qua dién tich ghi nhan trung binh
cuia dau do. Pau do ghi nhan tin hiéu caa mot ving, do d6 két qua ghi nhan duoc Ia Iy trung binh
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Hinh 7: M6 ta nguyén nhan tin hiéu ghi nhan duoc c6 su sai khac so véi thyc té

Két qua ma dau do ghi nhan duoc di dwoc lay trung binh cua ving khéng c6 hao hut va
viing ¢6 hao hut, tir d6 din toi su sai léch cua két qua ghi nhan duoc so vai thuc té. Cu thé hon,
nguyén nhan cua su sai léch nay dugc md ta trong hinh duéi. Truong hop hao hut mét cach déu
dan, vuing hao hut tuong déi 16n so véi dién tich ghi nhan trung binh cua dau do thi két qua ghi
nhan duoc rat sat so vai thuc té. Truong hop hao hut bat thuong va dién hinh nhu an mon dudi
I6p bao 6n thi da c6 sy chénh léch tuong d6i gitra két qua ghi nhan va thyc té. Béi véi truong hop
an mon cuc bo thi khéng phat hién dugc, day ciing 1a diém yéu cua phuong phap.

Mat mat twong déu dan

J
" Di¢n tich trung binh *

Mat mat twong bat thudng (nhwr 13 an mon dudi 16p cach nhiét)

* Di¢n tich trung binh *

An mon cue bd (nhr 14 rd)

—— 1

]
" Dién tich trung binh *

Hinh 8: Méi turong quan giita d6 day trung binh va do day tdi thiéu trong cac trudong hop hao hut déu dan,
hao hut bat thuwong va an mon cuc bd

1.  KET LUAN

C6 thé phét hién duoc sy hao hut bé day thanh ong bén dusi 16p bao 6n bang ky thuét dong
X04y xung, tuy nhién gidi han cua thiét bi st dung chi cho phép phat hién doi véi doi tuong la
thép cacbon.

Qua trinh kiém tra khong can phai thdo bo 16p bao on ciing nhu 16p boc bao vé 1a wu diém
cua ky thuat, diém yeu 1a khong cho phép danh gia chinh xéac be day con lai cua doi tugng. Do
vay, d¢ danh gia mirc 46 hao hut bé day can phai két hop vai cac ki thuat khac.

Vat liéu va do day cua |6p boc bao vé cling anh huong téi qua trinh kiém tra, can phai cha
y dé ghi nhan két qua tranh nhidu khdng mong mudn.



Hoan toan c6 thé tng dung thiét bi dé kiém tra phat hién an mon ddi véi cac duong ong
thép cacbon boc bao 6n trong thuc te.
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Applying non-destructive testing methods for detect corrosion under insulation
using pulsed eddy current technique.

Abstract: Corrosion under insulation is one of the most serious and difficult to detect in the
oil and gas industry. The Center for Non-Destructive Evaluation (NDE) conducted a
research project that applied advanced non-destructive testing techniques to detect corrosion
under insulation. In this report, Pulsed eddy current (PEC) will be used to evaluate the loss
of pipe thickness without removing the insulation layer. The results show that it is possible
to determine the presence and localization of corrosion under the insulation.

Keywords: Pulsed eddy current, corrosion under insulation, Eddyfi Lyft, Ferromagnetic
Metallic Components.



