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1. AT VAN BE

Theo s8 liéu méi nhat cda B Thang tin vA Truyén thong, c6 59.000 tram BTS [1]
trén toan quéc. Viéc mét lién lac ciia c4c tram BTS khéng con 12 vin dé cia cdc nha
mang ma né cdn 4nh hudng 16i van dé an ninh qudc phdrg, ddm bio théng tin lién lac
thdng sudt 24/7 1a van d& bifc thi€l, cin dugc quan tim hang du. Theo thdng ké cia
tip doan Buu chinh Vién thdng Viét Nam, cé nhiéu nguyén nhan din tdi viéc mat
lién lac BTS, trong d6 nguyén nhin do mit ngudn dién AC x4y ra nhiéu nhat, 1&n t6i
59.70% (2]. D& khic phyc tinh trang m4t lién lac BTS do mat ngudn dién AC, cu thé 13
ma't Ju6i, nhém tic gia “Thi€t k& he th&ng tr dong hoa ddng bd va diéu khién ngudn dy
phdng théng minh cho c4c tram thu ph4t g&c BTS/ NodeB ciia vién théng di dong”.

2. GIAI QUYET VAN BE

Hién nay, v6i cdc tram BTS truyén th&ng, khi xdy ra hién wigng mat uéi cdc
tram BTS s dung ngudn Accu d€ duy tri hoat d6ng cla céc tram truéc khi cdc nhan
vién ing cifu tdi chay miy phat dién. V&n d& dim bdo ngudn dy phong sit dung Accu
1a kh4 t&n kém vdi chi phf kh4 16n do i tho clia Accu va céc sy ¢ ngudn thudng
ngiu nhién hoc gidn doan trong thyi gian ngdn. Do vdy cdn d&i cc gidi phdp viéc st
dung mdy ph4t dién (MFP) kh4 phit hgp vé chi phi, tuy nhién viéc tr dong héa qu4
trinh hoat dong clia MFP van chwa duge quan tAm bdi nhiéu Iy do khéc nhau. Trén thé
gi6i di c6 nhitng MFD hd trg hda ddng bd, nhung c4c MFD loai nay lam viéc & tin s6
60Hz, cdn rai Viét Nam thi cdc nha mdy thiy dién nho ciing di si dung, nhung d8i vai
céc tram BTS thi chuta dugc st dung. DE qud trinh s& dung MFD dudc thife bién mot
céch ty dong hé thdng cdn ¢ céc chifc niang: Chic ning chi thi; chic ning cinh b4o;
chifc ning bdo vé&: Gidm sdt ngudn dién 1udi trd lai; chdng dao dong dién; dn dinh
dién 1ui; &n dinh dién MFD, 6n dinh MFD.

2.1. Tinh todn cdc thong s6 va Iya chon thi&t bi
* Tinh todn cong suit tai uu tién:

T4i vo ién trong cdc tram BTS 12 hé théng truyén din. B3i véi cdc tram BTS
viéc bién thién ngudn 12 y&u 18 dnh hudng tryc tiép t6i hoat dong ciia tram. Mot trong



24 NGUYEN BINH LUYEN:, NGUYEN QUANG DUY®, NGO VAN TAM:, NGUYEN BUC KIEN¢

s6 nhitng nguyén nhin chinh din t6i viéc bi&n thién nay chinh 12 Anten. Anten 1
thi€1 bj wu tién nh4t, c6 hé s6 bifc xa thudng 1 30 + 40(%). Céng suit ddu vao I16n
nhit cia mot s& Anten dién hinh nhu sau [3]:

+ Cbng sui't Anten GSM 900MHz, 1800MHz riéng, UMTS riéng: 2100 (W).

+ Cong suit AntenDual 900/1800MHz riéng, UMTS riéng: 1800 (W).

+ Céng suit Anten GSM va UMTS tich hop: 300 (W).

Do cdc tram BTS thudng hd trg 2G hoic 3G hoic 2G va 3G két hap, nén cong
sudt ciia tram BTS 13: 2100 + 1800 + 300 = 4200 (W) 2.1.1)

* Tinh th¥i gian sit dung dién tir f¢ quy:

Thai gian sit dung clia Accu phy thugc vao dung Iugng clia Accu va cong sufft
cda tdi. Céng thifc tinh nhu sau:

t=(Ah x V x )/P (2.1.2)
Trong ndi dung bai bdo nay, thuc hién viéc Iyra chon d&i v6i Accu Visson 180Ah,
12V [4). Hién nay, cdc tram BTS thudng sit dung 02 t§ Accu cho m&i tram. Do d6,
thdi gian duy tri hoat dong ciia Accu lic nay 1a:
= 2x(AhxVxn)/P = 2x(180x48x0.7)/4200 = 2.88 (gids) (2.1.3)
* Bai todn Iya chon m4y phit dién
Trong cdc tram BTS ciia c4c nha mang si dung chi y€u méy nin cia cic hang
nhu: Minipack, Flatpack2, Emerson, Lorain, Delta, Dongah, Powerone,... M3i miy
n4n nay c6 hé s hiéu suit 1a khéc nhau: Minipack 43.75%, Flatpack2 46% , Emerson
45% [5]. Do d6 viéc lya chon hiéu suit dugc lya chon 12 gid tri nhd nhit: 43.75%.
Theo (2.1.1), cdng sus't MFD tinh todn dudgc 1a: 4200/ 0.4375 = 9600 (W).
V6i két qua tinh todn dudc & trén, trong ndi dung ciia bai bio nay nhém tac gia
lya chon sit dung MFB ASKA APD - 16MA [6].

2.2, Bai todn hoa ddng b

Hbda déng bo ty ddng gitp cho hé théng hoat ddng modt c4ch Lién tuc ma khéng
phéi t8n kém vé chi phi nhan cong. C6 it nhidu phudng phép hda nhy: hda dién chinh
xdc va tf hoa dién. Trong néi dung bai bdo nay, nhém téc gia ti€n hanh hoa dién
chinh xéc dua theo chénh léch tin s§. Tai thdi di€m hda ngudn lusi va nguén MFP
phii théa man ci 3 diéu ki¢n vé: tin 55, pha, dién dp; cdc thanh phdn niy bing nhau
hojc sai Jéch nim trong khodng cho phép.

2.2.1. Do tdn 56
Thuc hién vigc xdc dinh chu ki cia tin hiéu cin do biing cdch d€m s8 chu ki ciia

tin hiéu chufn da biét trudc chu K trong 1 hodc vai chu ky ciia tin hiéu cin do. Sd 46
thue hién nhe Hinh 2.2.1.
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Hinh 2.2.1. Po chu ky tin hiéu

Gia sif bd d€m d€m dugc n xung chudn, trong m chu k¥ cdn do:

1
T T n @2.2.1)
- Sai s6 phép do

Gi4 thi&t riing chu ky diing cda tfn hiéu 12 T, = 2nT, sai s6 ciia phép do 12 §, k&t
qua phép dola 2(n + 8). Chu ky do dugc 1a T '= 2(n + 8)T.

Sai 56 vé tin 58 1a:

+
=20 2.22)
2n(nt6) 2n(ntl)
N&u sai s8 cho phép ciia tin s6 la g, th Af<g_, suy ra:
2f7te, x
f 2 M (2.2.3)8

@
Néu lya chon gié tri cia tdn s8 chuéin theo cbng thifc trén, ta s& ddm bao duge

sai s§ ca phép do nhé hon gid tri cho phép. Chi y riing cong therc (2.2.3) 4p dung cho

phép do nita chu ky. N&u phép do s& d€m ca chu ky tin hiéu cin do, thl céng thdc trén

s€ la:

NATAY

Eep

S (2.2.4)

2.2.2. Po gbc lech pha

DE thyc hién viéc xdc dinh géc léch pha trong ndi dung bai bdo ndy, nh6m tic
gia st dung mach téch diém “0”. Mach ndy cé nhi€ém vy thay d8i tin hiéu ngd ra khi
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uin hi€u ngd vao di qua diém “0”. Nhu vay, viéc so pha 2 tin hiéu dugc thay bing viéc
tinh khodng thdi gian AS giifa 2 diém “0” (Hinh 2.2.2).

AS

Hinh 2.2.2. So pha hai tin hi¢u
- Sai s6 phép do:

Do ¢6 st sai léch do tich diém “0” nén sy so pha cling c6 sai 1&ch. Ta xét hai
trudng hgp cia hai dién dp ciing pha nhv Hinh 2.2.3.

| 527 S

—Tag

- s Ax

Hinh 2.2.3. Sai 56 tdch diém “0”
(1) T4n s6 bling nhau, dién 4p khic nhau:
DB léch pha do dugce 1a AE.
AET

Ar=—rm 2.2.5)
X |2/ 2
/:1 L, °” / o[ [TR
1 AL 1 4t

Hinh 2.2.4. So pha trudng hgp U, #U,, =,
Sai 1¢ch dién 4p phai thda min diéu kién:
AU AE,
——<2xSin? 2% 8]
U in 2 (2.2.6)
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(2) Bién d6 bing nhau, tin s6 khdc nhau:
Chu ky léch pha théa min:
2n (2.2.7)

T =
oo,

Ct sau m6t khodng thdi gian T@, Ag 6 gid tri bing khdng, tic 1a khéng c6 do
I&ch pha, liic nay cé thé ra 1énh déng mach hoa dién.

V6i mitc sai 1éch dién 4p khdng dudc vugt qué 0.5 + 1% dién dp danh dinh 220V.
T (2.2.6) suy ra: AE=0.1+0.14.

Theo cbng thirc (2.2.5) ta c¢6: At = 0.032 + 0.045 (us).
Viy thdi gian chénh l&ch cho phép gilfa hai tin hiéu 1a 0.032 + 0.045 (us).
2.2.3. Do dién dp

Gi4 st b3 qua sai s& clia bi€n 4p, thi viéc x4c dinh dién 4p cla lu6i hay MFD ta
chi cin quan tAm t6i dién 4p ddu vio bb bién ddi ADC. Sai s6 clia phép do s& 12 1/2
budc lugng ti clia qué trinh chuyén d8i ADC. Vi n cing 16n th gi4 tri mdi budc dién
4p cing bé nén A3 min cla bé ADC cing cao. Gif trj sai s§ cia cdc b8 ADC n bits
dugc biéu dién & Bing 2.2.1.

Bdng 2.2.1. Bdng sai s& ciia cdc by ADC

B6 ADC (n bits) 8 10 12 16 24
Sai s6 (%) 2 0.5 0.1 0.01 0.00004

Trong ndi dung bai b4o nay, si dung bd ADC 24 bits d& thyc hién qué trinh ADC.

Khi chénh l&ch vé tdn s& +0.5Hz, chénh léch vé thdi gian = (0.03 + 0.045) ps,
chénh 1&ch dién 4p 0.5 + 1% giifa tin hiéu dién lugi va tin hiéu MFD thi ti€n hanh hoda,
2.3. Bai todn dap dng thyi gian thye

D€ giam s4t thdi gian 1am viée clia Accu ta s& dung d6og hd thdsi gian thuc RTC
DS1307 [5]. Péng hd thdi gian thyc dugce k&t ndi véi hé théng thdng qua giao ti€p 12C
[6). HE thong s& 18y thdi gian dudc cung cdp tir DS1307 d3i chi€u vdi khodng thdi
gian tinh todn dugc & (2.1.3) ma dua ra cdc quyét dinh vé& déng tit MFD.
2.4. Lua chgn cdng nghé

Véi tin s5 thip van dé nhiéu gilta cic dudng mach in véi nhau, nhidu giita hai
chan cda linh kién trén mach,... c6 thé tam bd qua vi né khong ddng k&. Nhung & tin
56 cao, v&n dé ndy s& gdy ra nhifng sai s& khong ludng trudc cho hé théng.

Tén 58 cac lam xdy ra hi¢u dng b& mat (dién tich dich chuyén trén b mat ddy
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d4n) sé sinh ra dién trd trén day diin, dién cdm va dign dung ky sinh giita cic dudng
mach ciing nhu giifa cdc chan han linh kién [10].

Gi4 tri dién khang va dién dung ky sinh & diu chan cdm s& dudc tinh theo cong thic:

L, =22y =10161n(Z) = 0,41n()
T rw r, r

w w

24.110

_ 0,706 (i _ 27,78

me " e

w

¢ 2.4.2110

& tin 56 cao gi4 tri dién trd va dién cAm trong ciia dy dén s& phy thubc vao tin
8 cda tin hiéu:

1 #
k=3 s 2.4.300
1 My 1
Lp=— 2 — 2.4.4101
HE 4, 7r0'\/7

Ngodi ra, § tAn s& cao 2 day canh nhau trén mach in s& x4y ra hién tugng: tir
truding giita 2 diy s& dnh hudng 14n nhau va 1am xu4't hién dién cdm ngoai ctia day Ia
L_dudc tinh theo nhi cdng thic d4 cho & trén. Téng dién khéng cia diy din rén mach
in la:

oL =(2L+L) 245

D3i v6i hé théng Jam viée trong cdc tram BTS ndi ¢6 tin s hoat dng cao, thi
viéc hap thu nhiu va birc xa nhiu 1a diéu khong tranh khéi. HAp thy va bic xa nhidu
trong cdc hé thdng hoat dong & tin 8 cao, 44 dua ra mot khai niém méi “nrong thich
dién tir”. Tuong thich di¢n tf dugc xem nhu 12 nguyén nhan din dén sy hoat déng m4t
n dinh ciia cc hé théng lam viée & tin s6 cao. Viéce xbc dinh va han ch€ 4nh budng
ciia trdng thich dién i duge xdc dinh bing phuong phép quét b mit.

Vin dé bic xa dién tir d& dang xit ly bing viéc che chin va ni mass.

Vin dé hap thu dién tiY, véi sy ra ddi clia cdng nghé SoC da gin nint han ché 18
mic 181 da syt hdp thy dién X 1Y bén ngodi. Trong ndi dung bai bdo nay, nhém tdc gid
slt dung cong nghé SoC cho céc thi€l k& s§ ASIC, cho bai tosn thiét k& cda minh.
Nhém tdc gid dé xuft viéc thigt k& hé théng trén nén ASIC 6 so dd nhu Hinh 2.4.2.
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Hinh 2.4.2. So d6 kh6i hé théng diéu khién nguén théng minh
* Nguyén Iy hoat djng
Hé thSng hoat ddng theo luu d8 thuat todn sau:
- Trudng hgp déng lu6i 13n dau tién cho tram BTS:

Ktra on dinh luoi

Dong tai
(Luoi)

29
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- Trudng hgp ma't Iw6i; dang chay MFD thi ¢ 1u8i trd lai:

Ktra Acquy

Bat MFD
(Chay khong @)

Thoa man
diou kien hoa?

Oong tal
(luol

2.5. K&t qui mé phéng

Sau day la k€t qui mé phong hé thong bling phin mém Questasim 6.4 clia tip
doan Mentor Graphic. Dau ra cia mé phdng 12 Timing cla hé théng.
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Hé théng dugc coi 1a thi€t k€ thanh cong khi Timing m6 phéng ddi véi cac hoat
dong ciia hé thdng khi: déng ludi 1dn diu tién; mat lu6i, chay MFD va dang chay
MFD thi ¢6 udi tr8 lai diing v8i nguyén ly hoat déng ctia hé thong da d4tra.

2.5.1. Khi déng dién lin ddu

Khi cdc tram BTS dugdc déng lu6i 14n ddu, thi hé thdng diéu khi€n ngudn nang
lugng thong minh sau khi nhan dudc tin hiéu ludi sé x4c dinh trang théi Sn dinh cia
1u6i. N&u 1uSi 8n dinh s& dua ra céc chi thi:

+ K&t ndi Wu6i vio ti ngudn.
+ Tin hiéu chi thi tai ch s dung Iusi dugc bat (den).
+ Tin hiéu gifi vé hé théng thong bio dang si dung lu6i.

Timing mé phéng:

Mestbenth_top/dk
Fiestbendh_top/m
TTestbensh_top/accu_off
/Testbench_top/Mor_ena
TTestbench_top'mfd_ena
Tesbench_topis_uol
TTeabench_top'ss_mdd
TTesbench_top/ade_hiot
TTestbench_top'adc_mid
Teabench_top/l._chmn
“Testbench_top/f_ok
TTemtbench_top/u_ok
/Testbench_top/uoi_nof’
Testbench_top/mntd_pof
Tetbench_top/mfd_on_off
Testbench_top fom_bioi
Testbench_top/1s_mdd_aa
Testbench_top/mid_vobe
TTestbench_top uor_ple
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Hinh 2.5.1. Timing ciia hé théng khi déng dién ldn déu
Phén tich Timing:
Theo Hinh 2.5.1 hé th&ng sé hoat d6ng nh sau:

Tai thdi di€m T, khi c6 Iu6i, hé thdng dwa ra chi thi tai chd bing viéc kéo tin
hiéu Iugi ena 1én mifc cao. Déng thdi hé thdng x4c dinh sy dinh Iudi, thyc hién qui
trinh kiém tra nay cho t6i khi f ok vi u_ok d8ng thdi chuyén lén mifc cao thi ti&n hanh
k&t ndi 1u6i vao ti va gii cinh bdo vé hé thdng théng bdo ring hé thdng si dung
ngudn ludi.

Nhan xét: Qua phén tich hoat dong cla Timing, ta thiy két qui thu duge hoan
toan diing véi nguyén ly hoat dong ciia hé théng. K& qui md phdng dap ing dudc
nhitng yéu cdu ca bai todn a3t ra. Qud trinh thi€t k& hé thdng xi¥ 1y trudng hop “khi
déng dién ldn ddu” da dat v3i nguyén Iy hoat dong clia bai todn thigt ké.
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2.5.2. Khi mdt lugi, chay mdy phdt dign
Khi mat 1udi, hé thdng diéu khién s& thirc hién d€m thdi gian x4c dinh thdi gian
hoat dong ciia Accu. Khi thdi gian st dung Accu gin hét s& dua ra céc chi thi:

+ Tao tin hiéu théng bio ma't lubi tai chd (codi).
+ Khdi dong MFD.

Sau 5+ 10 phiit d§ 4€ MFD hoat dng 8n dinh, hé théng diéu khién nguén ning
Iugng thong minh s& dwa ra céc chi thi 1i€p theo:

- K&t n8i MFD vao td ngudn.

- Tin hiéu chl thi tai chd sit dyng MFD dudc b4t (d&n).

- Tin hiéu giti v& he thdng thong bdo dang si¥ dyng MFD.
Timing mé phdng:

Tlenbeach_top'ak
esthench_topa
TTestbench_top/acci ol
Testbench_tophioy_end
estbench_top/mid_cax
Pestbench_top/ss_kiol
entbench_top/s_odld
Textbench_top/ads Bt
Feabench_top/ade_mfa
Trestbench_top/{_chuan
Tembench_top £_ok
TTestbench_lopu_ok
TTenbench_top/uor_nol
TTestbench_top/mtd_ool
TTesbunch_top'mdd_on_ofl
TTestbench_top = _kaak
Teabench_top'ss_mid_ema
Tlesbeach_topmid_role
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Hinh 2.5.2. Timing ciia hé théng khi mat ludi. chay mdy phdr dign
Phén tich Timing:
Theo Hinh 2.5.2, hé Lhé{ng s& hoat ddng nhur sau:

Tai thdi di€m T1 khi mat ludi, hé thdng dua ra chl thi tai chd bing viéc kéo tin
hiéu mat Juéi 1én mic cao. Pdng thii hé thong s& xac dinh thdi gian hoat ddng cua
Accu (ndm trong khodng thdi gian da tinh todn trudc) dya wén déng hd thdi gian thuc.
Khi tin hiéu Accu_off dugc kéo 1én mic cao hé thdng x4c dinh trang thdi Accu khdng
cdn ddm bdo. MFD sé& dugce kich hoat bing cdch dua tin hi€u mfd_on_off J&n mie cao,
sau khodng thdi gian (5+10 phit) hé thdng s& tir dong dua ra chi thi tai chd. Png thai
*hé th8ng ciing x4c dinh tinh 8n dinh cia MFD, thuc hién qua trinh kiém tra nay cho 16i
khi f_ok va u_ok déng thdi chuyén 1&n mifc cao, sé ti€n hanh k&t ni MFD vio tii va
gl cioh bdo v& hé thdng, d€ thong béo riing hé thdng dang si dung ngudn MFP.
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Nhan xét: Qua phin tich hoat dong clia Timing, ta thi'y k€t qua thu dugc hoan
toan diing vdi nguyén 1y hoat dong ciia hé thdng. K& qui m6 phéng ddp ng dude
nhitng y&u cAu ctia bai todn dit ra. Qué trinh thi&t k& hé théng x{¥ 1y trudng hgp “khi
mdt lugi, chay mdy phdr dién” da diing véi yéu cau cla thi€t k&,

2.5.3. Khi dang chay mdy phdt, c¢é lugi tré lai

Khi céc tram BTS dang hoat déng bing MFD ma c6 Iu6i g lai, hé théng diéu
khién nay s& x4c dinh 8n dinh luéi. N€u 1usi 6n dinh s& dua ra c4c chi thj:

+ K&t ndi 1usi tdi td ngudn,

+ Ngdt k€t n6i giita MFD va od ngudn.

+ Ngdt k&t n8i cho MFD chay khdng tdi.

+ Sau 5+10 phit ra chi thi {t MFD.

+ Tin hiéu chi thj tai chd st dung lu6i dugc bat (den).

+ Tin hiéu g&i vé hé thdng thdng béo dang st dung 1u6i.
Timing mé phdng:

Tertbench_top/dk S [IUUUU
Tlenbench_top't v
“Tesbench_top/acen off | 0
Tenbench_tophor_ema__| -1
Tenbeoch_topmid ena | 0
"Terbench_topss_tuot T
Testbench_top'ss_mid [
Testbench_top/ade_um | 22
Teatbench_topade_mil | 0
Tesbendh_top [chum | 0
Testbench_top'l_ok
Terbench_topu_ok
Testbench_top huoy_nof | -
Festbench_toprld_oof | 0
s
T
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T

[UUUURUULUL

]

C

<
gy S ey O ey T
W gy WO WO B

2 il

o

.

;

r
P

AU RUARNNRNRNNRANAANILUU]

T
¥
1

Tenbench_top rafd_on_off
Testbench_top mma_buor

Tesbench_top ss_id am

Teabench_top mld_role \ P
Testbench_tophoormple | 1 —— T T

Hinh 2.5.3. Timing ciia hé théng khi dang chay mdy phdt, ¢ ludi 1ré lai

Phén tich Timing:

Theo Hinh 2.5.3, hé thdng s& hoat déng nhuf sau:

Tai th¥i di€m T1 khi dang chay mdy ph4t, hé thdng dua ra chi thi tai chd bling
viéc kéo tin hiéu mfd_ena lén mdc cao. N&u hé théng x4c dinh c6 tin hiéu 1u6i trd lai
thi dua ra chi thi tai chd bling viéc kéo tin hiéu Juéi ena 1én mic cao. Pdng thii hé
thdng x4c dinh tinh 8n dinh ctia ludi, thyc hién qu4 tinh ki€m tra niy cho tdi khi f_ok
va u_ok ddng thdi chuyén Jén mic cao thi ti€n hanh k&t ndi Iudi vao t3i va giti canh



34 NGUYEN PINH LUYEN*, NGUYEN QUANG DUY*, NGO VAN TAM\, NGUYEN PUC KIEN

bdo vé hé théng, d€ théng bdo riing hé thdng dang st dung ngudn uY dién lwdi. He
théng thuc hién viéc ra 1énh ng&t m4y phat khi tai, nhung vin d& chay khéng téi sau
khodng th&i gian (5+10 phit), hé thong s& w dong dwa ra chi thi it MFD bling c4ch
dua tin hi€u mfd_on_off 1én mic cao dé it mdy phat.

Nhin xét: Qua phin tich hoat d6ng clia Timing, ta thdy k€&t qua thu dugc hoan
toan ding véi nguyén ly hoat dong ciia hé thong. K&t qud mé phdng dép ng dudc
nhitng yéu cdu clia bai todn dit ra. Qué minh thi&t k& hé théng x& 1y trudng hgp “khi
dang chay mdy phat, ¢6 ludi ré lai” 43 dat yéu cAu dicra.

3. KET LUAN

Trong ndi dung bai bdo, nhém téc gid da gidi quy&t thanh cdng viéc “thi&'t k& hé
théng tf dong hoa ddng bd va didu khi€n ngudn di phong thdng minh cho céc tram
thu phét g&c BTS/ NodeB clia vién théng di dong”.

Hién nay v&i viéc ngudn ning lugng héa thach dang ngay can kiét, hé thdng
thly di€n lai gdy ra nhitng dnh hudng tiéu cyc 16i méi rudng, din d€n xu hudng (it
y&u cdn phii s& dung cc ngudn ning lugng Wi tao. Tuy nhién cong sudt cla cc
ngudn niy 12 khong dd 16n d€ don 1€ cung cp cho mot tram BTS/ NodeB hoat ddng
&n dinh. Noi dung ciia bai béo s& 1a tién d& cho viéc ph6i hop sit dung cAc ngudn nang
lugng ty nhién nhu: ning lugng gi6, ning lugng mat trdi.
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SUMMARY

DESIGNING AN AUTOMATIC SYSTEM USED FOR SYNCHRONIZATION
AND INTELLIGENT BACKUP SOURCE FOR BTS/ NODEB BASE TRANSCEIVER
STATIONS IN MOBILE TELECOMMUNICATIONS

Nguyen Dinh Luyen, Nguyen Quang Duy,
Ngo Van Tam, Nguyen Duc Kien

Exact electrical synchronization based on frequency disparity is an optimal solution
for synchronizing the reserved energy sources. The high frequency in the BTS/NodeB has
great effects on the quality of service. This paper presents solutions to determining the
frequency, the phase angle, and the voltage difference between the AC mains and the
generators, which ease the process of combining the reserved energies with the AC mains.
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