KHOA HOC VA CONG NGHE MO

XAC DINH CAC HAM HIEP PHUONG SAI KHI TiNH
Di THUONG TRONG LUC TU ;6’ LIEU PO CAO VE TINH
TREN VUNG BIEN QUAN BAO HOANG SA

vé tinh dwgc rng dung rong rai dé nghién

ctru dai duong, trong do, xac dinh di thwong
trong lwc bién. Trén thé gidi, tr sb liéu do cao vé
tinh, cac moé hinh tredng trong lwe toan cau da
duogc xay dwng nhu: DNSCO8GRAV, DTU10GRAYV,
DTU13GRAV, DTU15GRAV,... (Andersen O.B.,
2010, Andersen B., Knudsen P., Stenseng L.,
2013, Knudsen P., 2016) [1], [2], [5].

O Viét Nam, ciing da co6 nhitng nghién ctru (ng
dung sb liéu do cao vé tinh trén bién Poéng nhw:
xac dinh di thwdng trong lwc tlr s6 liéd vé tinh
ENVISAT (Nguyén Van Sang, 2012) [7]; nghién
ctru xay dwng mé hinh MDT tir sé liéu do cao vé
tinh (Nguyé&n Van Sang, 2016) [8],...

Dé xéac dinh dwoc dj thuwéng trong lwc tir sb liéu
do cao vé tinh bang phuong phap collocation can
phai xac dinh ham hiép phwong sai gitra di thwong
trong Iwre va dd cao geoid trén khu viee nghién clru.
Bai bao trinh bay co s& ly thuyét va két qua thuc
nghiém xac dinh ham hiép phwong sai khi tinh di
thucrng trong Iwc tir so liéu do cao vé tinh trén ving
bién xung quanh quan dao Truéng Sa.

1[ rong nhitng ndm gan day, cong nghé do cao

1. S liéu do cao vé tinh trén khu virc nghién ctru

Khu virc nghién ctu 1a viing bigh thudc quan
dao Trwdng Sa cé gidi han: do vi tlr 6°00° dén
12°30°, dd kinh tir 111°30’ dén 118°00". S6 liéu
do cao vé tinh dwgc sl dung tir két qua 18676
diém do cla vé tinh CROSAT-2 do & ché do trac
dia (Geodetic Mission - GM) tir chu ky 31 dén
chu ky 43 trén viing bién thudc quan dao Trwong
Sa. Céc chu ky do xen ké nhau tao nén tap sb
liéu phan béb day d&c trén viing nghién ctru (H.1).
Céac sb lieu nay dwgc cung cap bdi AVISO
(AVISO, 2010) [3].

2. Phwrong phap xac dinh ham hiép phwong sai
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2.1. Khdi qudt bai todn xdc dinh dj thwong
trong lwc tir s6 liéu do cao vé tinh

Két qua do cao vé tinh cho ta do cao mat bién
SSH (sea surface height). P cao mat bién dwoc
biéu dién théng qua d6 cao geoid (N) va do cao
hinh thé déng Iwc mét bién (hy) theo cong thire [7]:

SSH=N+hy (1)

B cao h][,]h thé dong lwc mat bién dong lwc
dwoc chia thanh 2 phan la: hinh thé déng Iwc trung
binh mat bién (mean dynamlc topography hmoT)
va hinh thé:déng lwc mét bién bién doi theo thoi

gian h;, con goi 1a dia hinh dong Iwc (Nguyen Van -
Sang, 2012) [7]. Khi d6 d9 cao mat bién dwoc biéu

dién bang cbng thire:
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Bd cao geoid cling dwgc chia thanh 2 thanh
phan: d& cao geoid tinh tr moé hinh trwdng trong
lwc toan cadu Negym va phan dw d6 cao geoid AN.
Nhuw vay, cong thire (2) dwoc biéu dién dwéi dang:

SSH=Nggy +AN+hypr +hy 3)

Tir cdng thire (3) cho thdy: dé xac dinh dwoc
phan dw dd cao geoid AN tir sb liéu do cao vé tinh
can phai thwc hién cac cong viéc sau day:

> Loai bd d6 cao geoid tinh tr md hinh trwdng
trong lwc toan ciu Negu theo ky thuat “Remove -
Restore”; '

» Loai bd d6 cao hinh thé dong Iwc trung binh
mét blén hMDT;

> Loai bd thanh phan hinh thé dong lwc mat
bién bién ddi theo th&i gian h; ra khéi dd cao mat
bién (SSH).

Tl phan dv d6 cao geoid, ding phwong phap
collocation dé x&c dinh phan dw dj thwong trong
lwc. Sau d6, phuc héi di thwéng trong lwc tinh tir
md hinh trwéng trong lwc toan cau theo ky thuat
“Remove-Restore”. Béng cach do, sé nhan dwoc di
thwéng trong Iwe Ag trén khu vee nghién ctru.

Phan dw di thwong trong lwc 8ge cia diém P
dwoc tinh bang cong thirc (Neiman Y. M, 2010) [6]:

8gp =KL (AN,dge) [K(AN.AN)+C, |1 AR, (4)
Trong do:

KT (AN,6gp) =[K(AN,,6gp)  K(AN,,50p) K(AN,,69p)]: (5)
K(AN;,AN,) K(AN;,ANp) ... K(AN;,AN,)
K(AN,AN) = K(AN,,AN;)  K(AN,,AN,) K(AN,,AN,) ; -
K(AN. AN.) K(AN.AN) . K(AN..AN.)
iy Cig v O AN, Trong d6: . T - Thé nhidu; Pycosy) - Ham

3 | Bap G5 e B % \
CA= 21 22 2n | . AN = AN2 . (7)

Chy Cn2 - Cpp AN

Nhw vay, dé tinh duwgc phan dw dj thuwong trong
lwc, can phai xac dinh dwoc cac gia tri hiép
phuong sai gilta c4dc phan dw d6 cao geoid
K(AN;AN;), gita phan dv do cao gemd va di
thuwong trong lwe K(AN;,Agp).

2.2. Xay dwng ham hiép phwo'ng sai ly thuyét

~ Theo nhw (Neiman Y. M., 2010) [6] ta ¢co

& R2 1+1 T

CKTMT)=D o ?[—} P(cosy)va N=— (8)
=2 il i

. Ttr day chung ta co:

1+1
X {—J R(cosy)  (9)

Ti-¥j =2 lJ

1+1
T.T)= aZd.{ J R (cosy) +
I J

K(AN;,AN,) =

I=N+1

- A
Z (I-1){1-2)(1+b)\ 7

Legendre bac {; y- Khodng cach ciu gira diém i
va j; 1 va r; - Khoang céch tu diém xét dén gbc
toa do; y - Trong luc chuan; ¢? - Phu’o’ng sai cla
thé nhiéu. g

Mat khac [4]:
ag=-T.2 1 (10)
o r

~ Két hop (8), (9) va (10), s& nhan dwoc:

) R2 H1

[—] R(cosy). (11)
iy

K(AN.,AQP)»ZG2
Yi |I=2 rF'
Trén thye té, viéc tinh cac gia tri hiép phuong
sai theo cac cong thirc (9) va (11) sé khéng thue
hién dwoc vi chi co thé xac dinh dwoc dén bac thiy
N, cac béc cao hon phai mé hinh héa.
Theo (Neiman Y. M, 2010) [6], ham hiép
phudng sai cla thé nhleu dugc xac dinh bang
cong thire:

2|+‘1
(RJ Pi(cosy).
il

i'lp

(12)

Trong do: a - Tham so bd sung; d, - Phwong sai bac N; b - S6 tw nhién c6 thé nhan bang 4 hodc 24; A - Hang
sb c6 don vj 1a (m/s)*; R - Ban kinh trung binh Trai dat; Rg - ban kinh cla mat ciu ndm trong Trai dat.
Twong ng ham h|ep phuwong sai ctia phan dw dd cao geoid dwoc viét nhw sau:

K(AN,,AN,)

= YiYj =N\

I+1 I+1
N 1 [R: 13
aZd [—J P (cosy)+ > (1-2)1+5) 11, [EJ R(cosy) - F

Ham hiép phwong sai gika phan dw di thwéng trong Iwc va phan dw d6 cao geoid co dang:

a

N g5
K(ANE,AQP)=EZC1| “"”[F;J R(cosy) + lz

Yi = Ip i'P

A 1(r2Y)"
(—BJ P(cosy). 14
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Céc tham sb a, d, N, A, va Rg s& dwoc xac dinh
dwa vao két qua tinh gia tri hiép phuwong sai thuc
nghiém phan du dé cao geoid tir sb liéu do cao vé tinh.

2.3. Xac dinh ham hiép phwong sai thuwc
ngh:em va lam khép véi ham hiép phwong sai
Iy tnuyét

Theo (Neiman Y. M., 2010) [6], hiép phwong sai
thwe nghiém cla phan dw dd cao geoid dwoc tinh:

mei)=—m—Z[AN(P).AN(P')1n (15)
I n=1
Trong do: P va P’ - Céc diém da biét gia tri AN,
khodng cach cau (y) gitr 2 diém thdéa man didu
kién sau day:
Ay Ay
Sy Syt — 16
LR e : (16)
Tai day: m; - SO lvgng cap diém théa ma didu kién:

Béng 1. Két qua tinh hiép phwong sai thue nghiém

Ay - Khoang céach cu gira 2 diém gan nhat trong
bd s6 liéu dau vao va (Wi-Aw/2)=0, néu yi<(Aw/2).

Cac gia tri h|ep phuong sai thyc nghiém sé
dwgc sir dung dé lam khép vai ham hiép phuo’ng
sai ly thuyét (13) de xac dinh cac tham s6 ciia mé
hinh. Cac tham sé nay sau dé duwgc sir dung dé
tinh cac gia tri hiép phwong sai K(AN;, Agp) va
K(AN;, ANJ)

3. Két qua xac dinh ham hiép phwong sai
trén vung bién quan dao Trwéng Sa

Két qua tinh hiép phwong sai thuyc nghiém cua
phan duv @6 cao ge0|d trén vung bién thuéc quan
ddo Trwdng Sa déi voi sb lieu do cao vé tinh
Cryosat-2 tr chu ky 31 dén chu ky 43 dwoc trinh
bay trén Bang 1. Két qua tinh toan dugc thue hién
bang chwong trinh Emcopv (Rene Forsberg, C.C.
Tscherning, 2008) [9].

cta phan dw dj cao geoid

STT| w (d06) | K(w). m” STT| w (d6) | K(w), m* [ STT [y (d8) [ K(w), m* [STT|y (d6) | K(y), m>
1 10,0000 | 0,0175 || 14 | 0,6500 | 0,0095 27 [1,3000| 0,0012 40 |1,9500| -0,0027
2 10,0500 | 0,0160 | 15 [ 0,7000 | 0,0090 28 [1,3500|. 0,0006 41 [2,0000| -0,0029
3 [0,1000| 0,0153 | 16 | 0,7500 | 0,0083 29 11,4000/ - 0,0002 42 12,0500( -0,0031
4 10,1500 | 0,0149 | 17 | 0,8000 | 0,0075 30 [1,4500| -0,0001 || 43 [2,1000( -0,0032
5 [0,2000| 0,0143 | 18 | 0,8500 | 0,0068 31 [1,5000| -0,0005 | 44 [2,1500| -0,0033
6 |0,2500| 0,0141 { 19 | 0,9000 | 0,0063 32 [1,5500(. -0,0009 [ 45 [2,2000| -0,0034
7 10,3000 | 0,0137 || 20 | 0,9500 | 0,0054 33 [1,6000f -0,0012 | 46 |2,2500| -0,0035
8 10,3500.{ 0,0132 || 21 | 1,0000 | 0,0048 34 [1,6500| -0,0015 | 47 [2,3000| -0,0036
9 [0,4000 | 0,0126 | 22 | 1,0500 | 0,0041 35 [1,7000| -0,0017 | 48 [2,3500| -0,0037
10 [0,4500 | 0,0120 | 23 | 1,1000 | 0,0036 36 [1,7500| -0,0020 | 49 |2,4000| -0,0039
11 10,5000 | 0,0115 | 24 | 1,1500 | 0,0029 37 11,8000| -0,0022 | 50 |2,4500| -0,0039
12 [0,5500 | 0,0108 || 25 | 1,2000 | 0,0022 38 11,8500 -0,0023 :

13 [0,6000 | 0,0102 || 26 [ 1,2500 | 0,0017 39 [1,9000| -0,0025

Két qua lam khép ham higp phwong sai ly
thuyét va hiép phuwong sai thire nghiém dwoc trinh
bay trén do thj H.2. Viéc lam khép dwoce thwe hién
b&i chwong trinh Covfit (Rene Forsberg, C.C.
Tscherning, 2008) [9].
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H.2. Bé thj ham hiép phuong sai ly thuyét
va thure nghiém sau khi da lam khop

n CONG NGHIEP M0. S0 5 - 2017

Két quad xac dinh cac tham sb clia ham hlep
phwong sai ly thuyét: N=70, a=0,0035, Rg-R=-
47,03 km, A=15940,0 (m/s)*, phwong sai cla dj
thudng trong Iwc=24,55 mgal2 T @6 thj trén H.2
cho thay ham hiép phwong sai ly thuyét xac dinh
dwoc rat khép véi cac gia tri hiép phwong sai thuc
nghiém trén khu virc nghién ciru.

4. Két luan

> Két qua nghién ctru cho thay rang: ham hiép
phwong sai gitra phan dw di thwong trong lwe va
phan du d6 cao geoid da duwoc kiém chirng va co
thé str dung khi xac dinh dij thwdng trong lwc tir sbé
liéu do cao vé tinh bang phwong phap collocation.

> Ket qua thuc nghiém da xac dinh dwoc cac
tham sb cua ham hiép phuong sai cho ving bién
thudc quan dado Trudng Sa dbi véi sé lieu do cao
vé tinh Cryosat-2 tir chu ky 31 dén chu ky 43.
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> Két qua thuc nghiém cho thAy ham higp
phwong sai ly thuyét xac dinh dwoc rat khop véi
cac gia tri hiép phwong sai thirc nghiém.0
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SUMMARY

For computation of the gravity anomaly
from altimetry data by using the Collocation
method, have to built the covariance
functions of the gravity anomaly with the
geoid height. The covariance functions are
built base on the relation of the gravity
anomaly and the geoid height, the
covariance function of the anomaly potential |
up to level N and modeling the remainder. |
The parameters of the covariance functions

are determined by fitting the theory function
with the experimental covariance values,

computed from the altimetry data. The

experimental computations are realized in

the sea of the Trwong Sa Archipelago for |
Cryosat-2 altimetry data from cycle 31 to

cycle 43. The experimental results show that

the parameters of the covariance functions

were determined in the study area and the

determined covariance functions are very in

accord with the experimental covariance

values.
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SUMMARY

Transformers in the mine power grid are
often designed and manufactured with linear
loads. However, during operation there are
many nonlinear loads entering the network that
causes the current passing through the
transformer no longer sinusoidal. This can |
cause the transformer to overload even |
working with the design parameters. The paper ;
focuses to the effect of nonlinear loading on
losses and heat dissipation in the transformer. §
The results of the study will provide reasonable |
solutions for the operation of the transformer to |
ensure it's longevity and no damage.
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