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LOI GIOI THIEU

Cudc cach mang Internet dang dong vai tro quan trong trong xa hdi thong tin
ngay nay, n6 di su vao cudc séng hang ngdy cua ting ca nhén, timg doanh
nghiép trong cic tng dung cip nhat va xir Iy thong tin. Dbi véi nganh thuong
mai, né cang tré nén quan trong hon khi lién quan toi cac phan mém quan tri
doanh nghi€p, thwong mai dién tu, truyén thong dién tir va chia sé dir li¢u ....
Do d6, nhu cau luu trit dugc dit ra cang 16n va doi hoi hinh thanh cac trung
tam dir liéu (Data Center) ngay cang phirc tap va tinh vi. Qua do, thuc day
chung ta phai tinh toan, t6 chirc hé thong Data Center nham dap ung t6i da nhu
cau su dung, cung nhu giam chi phi thiét 1ap va van hanh dé dat duoc hiéu qua
cao vé mat kinh té.

Hé théng Data Center khong don gian 1a mot hé théng luu trr thong thuong, nd
1a tap hop nhiéu ung dung cong ngh¢ hién dai két hop lai dé dap ung nhiing
nhi¢ém vu quan trong vé thong tin. Ban than sy dau tu hé thong Data Center
trong nhiéu doanh nghiép van chua hop 1y hoic twong xing voi sy phat trién va
mo rong hoat dong khong ngung cta doanh nghiép, dan dén phai d6i mat nhiéu
thach thire va cac su c6 trong khi van hanh he théng. Do vay, su chu trong dau
tu vao Data Center 13 quyét dinh dung dan va mang tinh bat budc, nhu dugc vi
1a “trai tim” trong moi truwong IT va kinh doanh cia doanh nghiép.
Noi dung ciia bai luan vin nay s& 1a mot phan quan trong cho su dau tu Data
Center, bai nd néu ra cac kién thirc co ban cing cic quy tic chuan hoa trong
qua trinh thiét ké va xay dung ha tan co s& cho Data Center; dit nén tang xuyén
subt cho sy trién khai toan hé théng sau nay. Cac van dé chu yéu duoc dat ra
trong ludn vin nay bao gdm:

o Noi dung tiéu chuan TIA-942

o Tim hiéu va phan tich vai tro cac thanh phan chi yéu cua Data

Center
o Céc tién trinh hoach dinh trién khai Data Center

Qua d6, nam duogc cac kién thirc dinh huéng can thiét, ma két qua dat duoc 1a
kha ndng tinh todn va dé xuat dugc giai phép tong thé ha tang co s¢ cho mot
Data Center cu thé.
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LOI CAM ON
Trude tién, xin cam on qui truong Pai hoc Hoa Sen dé cho to1 thyc hién Khoa
Luan Tot Nghiép dé qua do co co hoi hoc tap, nghién ctru, tim hiéu thém kién
thirc va kinh nghi€ém chuyén nganh cho sau nay.
Trong qua trinh thyc hién Khoa Luén Tét Nghiép va nhitng gi dat dugc hém
nay, thi d6 khong chi la nhimg c6 gang, no luc cua riéng ban than, ma trén heét
1a phan 16n cong lao giang day va hudng dan cua cac thay gido, cd gido,...ciing
nhu cac hd trg, chia sé cia moi ngudi ¢ nhiéu phuong dién.

Xin chan thanh cam on thiy gido Th.S Ngd Han Chi€u da quan tam, giup do,
gép phan dinh hudng bai luén, cing nhu hd tro vé tinh than dé toi co thé thuc
hién t6t Khoa Luan Tét Nghiép nay.

Va ciing xin cam on anh Pham Van Trung — Truong phong IT cong ty tich hop
hé thong CMC va anh Nguyen Bao Qudc — IT Engineer cong ty Sao Bac Dau,
d4 tao diéu kién cho t6i tlep xUc tryc quan, cling nhu chia sé céc tai liéu va kinh
nghiém thuc té can thiét cho bai luan.

Sau cung, xin cam on sy ung ho, dong vién va tao diéu kién thuan loi tir gia
dinh, ban bé danh cho t6i sudt thoi gian thuc hién Khoa Luan Tt Nghiép nay.

Tuy da c6 rat nhiéu cd gang, song bai luan van chéac chin khong thé tranh khoi
nhing thiéu sot va han ché. Rat mong sy thong cam va nhitng y kién dong gop
quy bau ttr moi nguoi.
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NHAP PE
Cac van dé dit ra cho Trung TAm Dir Liéu (Data Center)
Dbi v6i bat ky mot cong ty, doanh nghiép hay mét to chirc ndo, Trung Tam Dir
Liéu chinh Ia trai tim cua hé théng hoat dong cong nghé¢ thong tin. Moi hoat
dong déu gin lién v6i Trung tAm dir liéu, tir cic Ung dung nghiép vu, moi
truong lam viéc cong tac dén cac tng dung tuong tac. Trong vong hon mot
thap ky qua, sy phat trién cia Internet va cac cong nghé phat trién tmg dung
dua trén nén tang Web 1am cho Trung tdm dir liéu mang tAm chién luoc hon
bao gid hét.
Céc nha quan 1y Trung tim dit liéu dang phai dwong dau voi nhitng thach thire
nham dat duoc nhing muc dich trén. Hau hét cac trung tam dir liéu da va dang
phat trién rat nhanh chéng dé dap tmg dugc sy bung nd, phat trién vé kinh té,
vé quy mo to chirc cua cac doanh nghi€p. Hau qua 1a cac ung dung thuong
duogc phat trién mot cac doc lap, riéng ¢, dan den viée st dung khong hiéu qua,
tao ra cac cac Oc dao roi rac vé mat co so ha tang. Mbi 6c ddo co so ha tang
duoc thiét ké thién vé viéc phuc vu mdt rng dung nhét dinh, chinh vi vay mot
Trung tam dir liéu dién hinh thuong hd tro mot tap hop cac hé diéu hanh, cac
hé théng may chu, va cac h¢ théng Iuu trir khac nhau. Co so ha téng hén tap, ho
trg cac Oc dao ung dung khac nhau, din dén nhiing kho khan rat 16n khi c6 yéu
cau thay d6i, hodc mé rong Trung tam dir lidu cling nhu rat ton kém trong viéc
quan ly, tich hop, ddm bao an ninh va thyc hién sao luu dy phong.
Muc tiéu dé ra cho bai luin vin
Duya theo tinh hinh trén cho thay riang mét trong nhitng muc tiéu hét sitc quan
trong cua Trung tam dir li€u 1a c6 dugc mot co s& ha téng théng nhét, c6 kha
ning phdi két hop chit ch& cac cong nghé tmg dung, cong nghé mang, cong
nghé luu trir va cong nghé tinh toan, la cac cong nghé ma dang ngay cang phat
trién, cai thién. Bén canh d6 co s¢ ha tang Trung tdm dit liu cin phai ting
cuong stc manh ciia hé théng Cong nghé thong tin, cho phép hd tro ngiy cang
t6t hon nita qua trinh hoat dong kinh doanh dang thay d6i.
Qua d6, cho thay doi hoi su nim bt cac tiéu chuan qudc té vé thiét ké va xay
dung Trung tam dir li¢u (TIA-942); dac biét la giai doan hoach dinh hinh thanh
nén mot Trung tam dir li€u tiéu chuan. Sy nhan thirc o vai trd cac thanh phén
chi chdt trong Trung tam dit li€u: hé théng UPS, hé théng lam lanh... co6 tac
dong to 16n dén su van hanh hé théng, dam bao su 6n dinh, du phong va dap
mg kha ning m& rong hé thong.
Ngoai ra, con phai hiéu 16 sy sap xep, to chirc quy trinh thyc thi dé tranh sai
sot, dam bao dat ding cac yéu cau trién khai mot Trung tdm dit liéu chuan
muyc.

Qua d6, dé& ra moét mo hinh giai phap tong thé mau dé c6 thé van dung dugc
nhu mot giai phap tham khao cho céc tinh hudng thyc tién.
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CHUONG 1 : DATA CENTER VA TIEU CHUAN TIA-942
1.1 Toéng quan vé thiét ké Data Center

1.1.1 Khéi quét
Muc dich cua myc nay la dua ra cac thong tin chung vé cac yéu t6 phai duoc
xem xet khi 1én ké hoach thiét ké mot Data Center. Cac thong tin va y kién dé
cho phép mot thuc thi hi€u qua thiét ké~Data Center la bang viéc Xéc dinh cac
cong viéc thich hop dat dugc trong moi bude ciia qua trinh 1ap ké hoach va
thict ke.
Céc budc trong qué trinh thiét ké dwoe mé ta dudi day 4p dung cho viée thict
ké mdt Data Center (dugc xay mdi hodc mo rong):

Xem xét cac yéu cau vé thiét bj vién thong, khoéng gian, ning luong va
viéc 1am mat cua Data Center ¢ hét cong suat. Du doan khuynh hudng
tuong lai v€ vién thong, nang lugng va viéc lam mat qua suot thoi gian
hoat dong cua Data Center.

Bao dam céc yéu cau khong gian, nang lugng, viéc lam mat, an ninh, tai
trong san, bao v¢ dién, va cac phuong tién khac cho céc kién tric su va
k¥ su. Bdo ddm céac yéu cau cho trung tdm hoat dong, phong luu trit, cac
vung trung gian va cac vung ho trg khac.

Két hop cac ké hoach Data Center tir cac kién truc su va k¥ su. D& nghi
cac thay doi theo yéu cau.

Lap mot ké hoach tang thiét bi bao gdm su bd tri ciia cac phong chi chét
va khong gian cho cac Entrance Room, Main Distribution Area,
Horizontal Distribution Area, Zone Distribution Area va Equipment
Distribution Area. Bdo dam céac y€u cau nang lugng, viéc lam mat, tai
trong san du kién cho thiét bi. Bao dam cac yéu cau cho cac duong dan
vién thong.

Tiép nhan cac cap nhat ké hoach tir cac k¥ su voi cac duong dan vién
thong, thiét bi dién va thiét bi k¥ thuat dugc thém vao ké hoach & muc
hét cong suat.

Thiét ké hé thong duong cable vién thong dua trén cac nhu cau cua thiét
bi duoc dat trong Data Ceter.

1.1.2 Quan hé cia Data Center véi cac khong gian xay dung khac

Hinh 1 minh hoa céc khong gian chinh cia mot Data Center tiéu biéu va quan
h¢ cua chung véi cac khong gian bén ngoai Data Center.
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Hinh 1.1.1 — Mbi quan hé ciia cac khong gian trong Data Center

1.1.3 Viéc phén cap (Tiering)
Chuan TIA-942 bao gom thong tin vé bdn cép lién quan tdi cac mirc do khac
nhau vé dd san sang va bao mat cua co s¢ ha tang thiét b1 Data Center. Cap cao
hon tuong ing vo1 dd san sang va bao mat cao hon.

1.1.4 Xem xét viéc tham gia cia cic chuyén gia
Data Center dugc thiét ké dé xtr 1y cac yéu cau ctia mot luong 16n may tinh va
thiét bi vién thong. Do d6, cac chuyén gia k¥ thuat thong tin va vién thong cling
nhu cdc nha chuyén mon nén dugc tham gia trong viéc thiét ké Data Center
ngay tur luc bat dau.
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Ngoai cac yéu cau vé khong gian, khong gian, hoat dong cho may tinh va thiét
bi vién thong, thiét ké Data Center can danh dia chi cac yé€u cau ctia cac duong
dan vién thong va cac khong gian duoc dinh r0.

1.2 Céu tric Data Center
1.2.1 Cac thanh phan chinh trong Data Center

Khéng gian Data Center bao gébm Entrance Room, Main Distribution Area
(MDA), Horizontal Distribution Area (HDA), Zone Distribution Area (ZDA)
va Equipment Distribution Area (EDA).

Entrance Room: 1a khong gian ding cho giao tiép gitra hé théng duong cable
c6 ciu trac Data Center va duong cable giira cac toa nha, ca Access-provider
va Customer-owned. Entrance Room cé thé dugc dit bén ngoai Computer
Room (néu Data Center & trong mdt tdoa nha bao gém cac van phong thong
thuong) hoic cac dang khong gian khac bén ngoai Data Center. C6 thé dit bén
ngoai Computer Room nham ting cudng bao mat, nhu 1a dé tranh duoc nhu
cau cac ky thuat vién Access-provider di vao Computer Room. Data Center c6
thé c6 nhiéu Entrance Room dé dap ung bd sung du phong hodc dé tranh vuot
qua do dai tbi da cable. Entrance Room giao tlep voi Computer Room thong
qua Main Distribution Area, nén c6 thé dat gan ké hodc két hop véi Main
Distribution Area.

Main Distribution Area: bao gdm Main Cross-connect (MC), 1a diém phan
phéi tap trung ctia hé thdng dudng cable co cdu tric Data Center va c6 thé bao
gom Horizontal Cross-connect (HC) khi cac Equipment Area duoc dap tng
truc tiép tir Main Distribution Area. Khong gian nay ¢ bén trong Computer
Room; né ciing ¢6 dugc dit & mdt phong chuyén biét vi muc dich bado mat. Méi
Data Center c6 it nhat mot Main Distribution Area. Cac Computer Room core-
router, core-LAN-switch, core-SAN-switch, va PBX thuong dat trong Main
Distribution Area, boi khong gian nay 13 trung tdm cta co so ha ting cable cho
Data Center. Main Distribution Area c¢6 dap ung mot hodc nhiéu Horizontal
Distribution Area hodc Equipment Distribution Area bén trong Data Center va
dap (mg mot hodc nhiéu Telecommunications Room dugc dit bén ngoai khdng
gian Computer Room dé hd trgc cac vian phong, trung tim hoat dong va cac
phong hd trg bén ngoai.

Horizontal Distribution Area: dung dé dap tGng Equipment Area khi
Horizontal Cross-connect (HC) khong dugc dat trong Main Distribution Area.
Do do, khi dugc st dung, Horizontal Distribution Area c6 thé bao gém HC, no6
dé diém phan phdi dudng cable t6i cic Equipment Distribution Area.
Horizontal Distribution Area & bén trong Computer Room, nhung c6 thé dat
trong mot phong chuyén biét thuéc Computer Room dé ting cudng bao mat.
Horizontal Distributio Area dién hinh bao gé)m cac LAN-switch, SAN-switch,
KVM-switch (Keyboard/Video/Mouse) cho céc thiét bi dau cudi duoc dat trong
Equipment Distribution Area. Mot Data Center c6 thé ¢ cac Computer Room
dugc dit ¢ nhidu tang véi moi tang dugc dap tmg boi HC cua riéng no. Mot
Data Center nho c6 thé khong yéu cau Horizontal Area, bdi toan bo Computer
Room c6 thé dwoc dap ung tir Main Distribution Area. Tuy viy, mot Data
Center dién hinh s& c6 mot vai Horizontal Distribution Area.
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Equipment Distribution Area: 1a khong gian dugc chi dinh cho cac thiét bj dau
cudi, bao gdm hé théng may tinh va thiét bi vién thong. N6 s& khong dap ung
cho cac muc dich cua Entrance Room, Maind Distribution Area hoac
Horizontal Distribution Area.

Mot diém két ndi tuy ¥ thudc duong cable Horizontal duoc goi 1a mot Zone
Distribution Area. NoO ducycq dat gifra Horizontal Distribution Area va
Equipment Distribution Area dé cho phép viéc di€u chinh thuong xuyén va linh
hoat.
1.2.2 Topology cua Data Center
1.2.2.1 Topology dién hinh

Mot Data Center dién hinh bao gém mot Entrance Room duy nhét, ¢6 thé mot
hoac nhiéu Telecommunications Room, mot Main Distribution Area va mot vai
Horizontal Distribution Area.

Access Providers Access Providers

Entrance Room
(Carrier Equip &

Offices, Cemarcation)
Operations Center,
Support Rooms
PP T T -
i I
Herizental :ablingl Sackbone cabling CompUter :
i — Room
Telecom Room ! Mam Dist Area 1
Office & D § ackbone (Routers, Backbone i
k H PBX, M13 Muxes) "
: Backbone cabling :
T ]
: Horiz Dist Area :
| LAN/SAMNMKM I
1 Switches } I
] ]
: Hortzountad cabli Horiz Dist Area Horiz Dist Area Horiz Dist Area :
I orizomE =R (LANISANKVM (LAN/SANKVM (LANISAN/KVM '
: | Zone Dist Area | Switches } Switches } Switches ) :
: Horizontal cabling Horizontal cabling Herizontal cabling I Horizontal cabling :
1 . . . . ]
1 Equip Dist Area EqmlestAre.a Equip Dist Area Equip Dlstﬁ.ra.a I
: {(Rack/Cabinet) (Rack/Cabinet) {(Rack/Cabinet) (Rack/Cabinet) :
1 I
g S S S -

Hinh 1.2.1 — Topology Data Center co ban

1.2.2.2 Topology thu gon

Céc thiét ké Data Center c6 thé hop nhat Main Cross-connect, va Horizontal
Cross-connect vao mdt Main Distribution Area duy nhat, co thé c& béng mot
cabinet/rack. Cac Telecommunications Room cho duong cable téi cac ving hd
trg va Entrance Room ciing c6 thé duoc hop nhat vao trong Main Distribution
Area.
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Hinh 1.2.2 — Topology Data Center thu gon

1.2.2.3 Topogy mé rong

Nhiéu Telecommunications Room dugc yéu cau cho cac Data Center voi ving
ho trg va van phong 16n hodc xa cach nhau.

Céc han ché khoang cach s& yéu cau nhiéu Entrance Room cho céc Data Center
16n. Cac Entrance Room thém vao phai dugc két ndi t6i Main Distribution
Area va Horizontal Distribution Area dé ching hd tro viée st dung cac cable
xoan d6i, cable quang va cable dong tryc (Primary Entrance Room s& khong
c¢6 két ndi truc tiép vao Horizontal Distribution Area; cic Secondary Entrance
Room dugc phép c6 dudng cable truc tiép t6i Horizontal Distribution Area néu
cac Secondary Entrance Room dugc thém dé tranh cac han ché vuot muc chiéu
dai ti da) (Mic du dudng cable tir Secondary Entrance Room truc tiép t6i
Horizontal Distribution Area khong duoc thuc thi phd bién hay khuyén khich,
nhung n6 duoc cho phép dé dap ung nhit dinh cac han ché vé chiéu dai va nhu
cau du phong.
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Hinh 1.2.3 — Topology Data Center m¢ rong

1.3 H¢ thong cable Data Center

1.3.1 Caiu tric thanh phan co ban ciia hé thong cable Data Center

Computer Room !

e o oo o -

Hinh 2 minh hoa mdt mé hinh tiéu biéu vé cac thanh phan chirc ning khac
nhau co6 trong h¢ thong cable ciia mdt Data Center. N6 mo6 ta moi quan hé gitra

cac thanh phan va cach n6 dugc thiét 1ap dé l1ap nén mot hé théng tong thé.

Céc thanh phan co ban cta ciu trac hé théng cable Data Center gom c6:

* Puong cable Horizontal

* Puong cable Backbone

= Cross-connect trong Entrance Room hodc Main Distribution Area
= Main Cross-connect (MC) trong Main Distribution Area

= Horizontal Cross-connect (HC) trong Telecommunications Room,
Horizontal Distribution Area hoac Main Distribution Area.

= Zone-outlet hodc Consolidation-point trong Zone Distribution Area
= Qutlet trong Equipment Distribution Area
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Hinh 1.3.1 — Cau trtic co so hé thong cable Data Center

1.3.2 Pudng cable Horizontal
1.3.2.1 Khéi quat

Puong cable Horizontal 1 mot phan cta hé thong dudng cable vién thong kéo
tor mechanical-termination trong Equipment Distribution Area t&i Horizontal
Cross-connect trong Horizontal Distribution Area hodc téi Main Cross-connect
trong Main Distribution Area. Puong cable Horizontal bao gom cac cable
Horizontal, cA&c mechanical-termination va cac patch-cord hodc jumper, va co
th¢ bao gom mot zone-outlet hoac mdt consolidation-point trong Zone
Distribution Area.
Mot phan dich vy va hé thong phd bién can duoc xem xét khi thiét ké duong
cable Horizontal:

= Voice, modem, va dich vu sao chép vién thong (fax);

= Thiét bj Premises-switching;

= Cac két nbi quan ly vién thong va may tinh;

= Cac két néi KVM (Keyboard/Video/Mouse);
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= Cac giao tiép di lidu;

= (Cac mang WAN, LAN, SAN;

= Cac hé thong tin hiéu khac ctia toa nha (Cac hé théng tu dong nhu bao

chay, HVAC...)

Ngoai viéc dap Gmg cac yéu cau vién thong, duong cable Horizontal phai c6 ké
hoach dé giam thi€u viéc bao tri lién tuc va xay dung lai. N6 ciing phai thich
hop véi cac thay doi thiét bi va dich vu tuong lai. Su xem xét dugc dua ra phai
tuong xuing voi sy da dang cac ing dung nguoi dung dé ma gidm thiéu hoac
loai trir cac kha nang yéu cau thay doéi doi voi duong cable Horizontal khi thiét
bi can phat trién. Puong cable Horizontal c6 thé dugc ti€ép can dé di€u chinh ¢
phia dud1 access-floor hodc phia trén cac h¢ thong mang cable. Tuy vay, trong
kha nang lén ké hoach hgp 1y, viéc xdo tron duong cable Horizontal chi nén
xay ra trong thoi gian bo sung cac dudong cable moi.

1.3.2.2 Topology

Puong cable Horizontal s& duoc thiét 1ap theo mo hinh Star-topology. Mdi
mechanical-termination trong Equipment Distribution Area s& dugc két ndi toi
Horizontal Cross-connect trong Horizontal Distribution Area hodc ni téi Main
Cross-connect trong Main Distribution Area thong qua cable Horizontal.

Horizontal cable

Equip Dist Zone Dist

Area Area

Horizontal cable
Horizontal
Distribution Area

Equip Dist

Area \ .

Horizontal cable

Hinh 1.3.2 — Buong cable Horizontal trong m6 hinh Star-topology

Duong cable Horizontal s€é khong c6 hon mot consolidation-point trong Zone
Distribution Area (gitra Horizontal Cross-connect trong Horizontal Distribution
Area va mechanical-termination trong Equipment Distribution Area).

1.3.2.3 D¢ dai duwdng cable Horizontal

Do dai duong cable Horizontal 13 chiéu dai cable tir mechanical-termination
cta thiét bi t6i Horizontal Cross-connect trong Horizontal Distribution Area
hogc tur Main Distribution Area to1 mechanical-termination cua thiét bi trong
Equipment Distribution Area. P9 dai nam ngang t6i da la 90 m (295 ft), khong
phu thudc vao loai thiét bi. Do dai kénh t6i da bao gdm ca cac day thiét bi la
100 m (328 ft). Chiéu dai cable t6i da trong Data Center khong bao gdm
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Horizontal Distribution Area 1a 300m (984 ft) cho dudng cable quang gom ca
ddy thiét bi, 90 m (294 ft) cho dudng cable dong loai trir day thiét bj va 100 m
(328 ft) cho dudng cable dong bao gdm day thiét bi. Néu zone-outlet dugc st
dung, D6 dai nam ngang ti da cua cac thiét bi dong s& duoc glam cho phu hop.

Ngoai ra, do dai cable Horizontal trong Computer Room phai can dugc giam
bot dé bu cho cac day thiét bi dai hon. Vi vay, xem xét k}? do dai cable
Horizontal s& dam bao d6 dai duong cable va cac yéu cau truyén tai khong bi
vuot mure khi cac day thiét bi dugc gan lién

Chiéu dai t6i da cho dudng cable dong:

Cable thiét bi déng dugc dung trong zone-outlet trong Zone Distribution Area,
phai th()a‘céc yéq cau cua ANSI/TTA/EIA-568-B.2 Dua trén vi¢c suy xét su suy
giam, chiéu dai t61 da dugc xac dinh theo sau:

C = (102 - H)/(1 + D)

Z=X-T<22m (72 ft) cho 24 AWG UTP/ScTP hodc < 17 m (56 ft) cho 26
AWG ScTP

Vi:
C 1a chiéu dai két hop t6i da cta cable zone-area, cable thiét bi va patch-cord.
H 14 chiéu dai cta cable Horizontal (H + C < 100 m).

D 1a hé s suy giam cia loai patch-cord ( 0.2 cho 24 AWG UTP / 24 AWG
ScTP va 0.5 cho 26 AWG ScTP).

Z 1a chiéu dai tdi da cua cable zone-area.

T 1a tong chiéu dai ctia patch-cord va day thiét bi.

24 AWG UTP / 24 AWG ScTP 26 AWG ScTP
Chidu dai cua ‘ | Chiéu dai két ‘ | Chiéu dai két
cable Chiéu dai toi | hop toi da cua | Chiéu dai toi | hop toi da cua
Horizontal da cua cable | cable  zone- | da cua cable | cable  zone-
Zone-area are, patch ,cord zone-area are, patch ’cord
va day thiét bi va day thiét bi
(H) (Z) (C) (Z) (C)
90 m (295 ft) | 5 m (16 ft) 10 m (33 ft) 4 m (13 ft) 8 m (26 ft)
85m (279 ft) | 9 m (30 ft) 14 m (46 ft) 7 m (23 ft) 11 m (35 ft)
80 m (262 ft) | 13 m (44 ft) 18 m (59 ft) 11 m (35 ft) 15 m (49 ft)
75m (246 ft) | 17 m (56ft) 22 m (72ft) 14 m (46 ft) 18 m (59 ft)
70m (230 ft) | 22 m (72 ft) 27 m (89 ft) 17 m (56 ft) 21 m (70 ft)

Hinh 1.3.3 — Bang mau chiéu dai t6i da cable Horizontal va equipment-area

1.3.2.4 Thiét bi truyén din dwgc chiap nhan

Do lugng 16n dich vu va quy mo site v6i duong cable Horizontal dugce st dung,
nén c¢6 hon mot phwong tién truyén tai (trung gian) duoc chap nhan. TIA-942
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chi dinh 13 loai truyén tai, né s& dugc sir dung riéng 1¢ hoic trong su két hop
trong duong cable Horizontal.

Cable, phan ctmg két ndi phu, jumper, patch-cord, day thiét bi va day zone-area
dugc chip nhan phai thda cac yéu cdu thich hop duoc chi dinh rd trong
ANSI/TIA/EIA-568-B.2 va ANSI/TIA/EIA-568-B.3

Phuong tién truyén dan dugc chap nhan la:

- 100 ohm twisted-pair cable (ANSI/TIA/EIA-568-B.2), category 6
recommended (ANSI/TIA/EIA-568-B.2-1);

- multimode optical fiber cable, 62.5/125 micron hodac 50/125 micron
(ANSI/TIA/EIA-568-B.3), 50/125 micron 850 nm laser optimized multimode
fiber is recommended (ANSI/TIA-568-B.3-1);

- single-mode optical fiber cable (ANSI/TIA/EIA-568-B.3).

Phuong tién truyén dan dong truc dugc chap nhan 1a 75 ohm (loai 734 va 735)
coaxial cable (Telcordia Technologies GR-139-CORE) va coaxial connector
(ANSI T1.404).

Céc kénh dugc xay dung tu cable, phan ctimg két ndi phy, jumper, patch- -cord,
day thiét bi va day zone-area duoc chip nhan phai thda cic yéu cau duoc chi
dinh trong ANSI/TIA/EIA-568-B.1, ANSI/TIA/EIA-568-B.2, ANSI/TIA/EIA-
568-B.3 va ANSI T1.404 (DS3).

1.3.3 Duong cable Backbone
1.3.3.1 Khéi quat

Chtic ning cia dudng cable Backbone 1a cung cip cac két ndi giita Main
Distribution Area, Horizontal Distribution Area va cac phuong tién Entrance
Room trong hé théng dudng cable Data Center. Puong cable Backbone gom c6
cable Backbone, Main Cross-connect, Horizontal Cross-connect, mechanical-
termination, va patch-cord hoac jumper dung cho Backbone-to-Backbone
Cross-connect.

Puong cable Backbone duoc yéu cau dé dap tng cac nhu ciu clia ngudi s
dung trong mot hay vai giai doan 1ap ké hoach, mdi giai doan keo dai mot
khoang lich trinh co6 thé 1a nhiéu ngay hay nhiéu thang. Trong sudt mdi thot ky
1ap ké hoach, thlet ké duong cable Backbone phai thich hop voi sy phat trién va
cac thay doi vé cac yéu cau dich vu ma khong can sy thiét 1ap thém duong
cable. Do dai cua thoi ky 1ap ké hoach phu thudc thiét yeu vao hau can thiét ké,
bao gdm viéc cung tng vat liéu, van chuyén, lap dat va diéu khién k¥ thuat.
Puong cable Backbone phai cho phép diéu chinh mang va su phat trién tuong
lai ma khong xao tron duong cable Backbone. N6 phai hd tro cac yéu cau két
n6i khac nhau, bao gom ca két néi mang va két néi physical-console nhur cac
két n6i LAN, WAN, SAN, céc két ndi may tinh va thiét bi.

1.3.3.2 Topology
a. Star-topology

Duong cable Backbone ding mo hinh Star-topology c6 thtr bac, trong d6 mdi
Horizontal Cross-connect trong Horizontal Distribution Area dugc noi cable toi
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modt Main Cross-connect trong Main Distribution Area. Khong c6 hon mgt mirc
thr bac Cross-connect trong duong cable Backbone. Tur Horizontal Cross-
connect, khéng c6 hon mot Cross-connect duwgc cho thong qua dé dén
Horizontal Cross-connect khac.

Sy hién dién Horizontal Cross-connect thi khong bét budc. Khi Horizontal
Cross-connect khong duoc st dung, duong cable kéo tir Main Cross-connect
td61 mechanical-termination trong Equipment Distribution Area dugc xem la
duong cable Horizontal. Néu duong cable Horizontal dugc cho thong qua
Horizontal Distribution Area, thi phai c6 doan cable chung trong Horizontal
Distribution Area dii dé dich chuyén cable khi di chuyén téi mot Cross-
connect.

Cross-connect cua duong cable Backbone dugc dat trong Telecommunications
Room, Equipment Room, Main Distribution Area, Horizontal Distribution
Area hoic tai Entrance Room. Trong truong hop c6 nhiéu Entrance Room,
duong cable Backbone ndi thang tdi Horizontal Cross-connect dugc cho phép
khi dung phai cac gidi han do dai.

TR
Backbone cables . Horizontal
Distribution
Area
Main
Egt;anl:e 1 Distribution
Area
Horizontal
Backhona cables Distribution
Area

Hinh 1.3.4 — Puong cable Backbone trong mé hinh Star-topology

b. Sw diéu chinh cic dang non-Star-topology

Thong qua viéc st dung céac lién két, thiét bi dién hodc adapter co thé diéu
chinh cac hé thong ma dugc thiét ké cho cac mé hinh non-Star-topology nhu
Ring, Bus hoac Tree.

1.3.3.3 Thiét bi truyén din dwgc chiap nhian
T!A-942 chi dinh ro6 loai truyén tai, nd s€ dugc st dung riéng 1¢ hodc trong su
két hgp trong duong cable Horizontal.
Cable, phan ctimg két ndi phu, jumper, patch-cord, day thiét bi va day zone-area
dugc chip nhan phai thda cic yéu cau thich hop dugc chi dinh 1d trong
ANSI/TIA/EIA-568-B.2 va ANSI/TIA/EIA-568-B.3
Phuong tién truyén dan dugc chap nhan la:

- 100 ohm twisted-pair cable (ANSI/TIA/EIA-568-B.2), category 6
recommended (ANSI/TIA/EIA-568-B.2-1);
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- multimode optical fiber cable, 62.5/125 micron hodc 50/125 micron
(ANSI/TIA/EIA-568-B.3), 50/125 micron 850 nm laser optimized multimode
fiber is recommended (ANSI/TIA-568-B.3-1);

- single-mode optical fiber cable (ANSI/TIA/EIA-568-B.3).
Phuong tién truyén dan dong truc dugc chap nhan 1a 75 ohm (loai 734 va 735)

coaxial cable (Telcordia Technologies GR-139-CORE) va coaxial connector
(ANSI T1.404).

Céc kénh dugc xay dung tu cable, phan ctimg két ndi phy, jumper, patch- -cord,
day thiét bi va diy zone-area duoc chip nhan phai thda cac yéu cau duoc chi
dinh trong ANSI/TIA/EIA-568-B.1, ANSI/TIA/EIA-568-B.2, ANSI/TIA/EIA-
568-B.3 va ANSI T1.404 (DS3).

1.3.3.4 D¢ dai duwong cable Backbone

Do dai tdi da duoc chép nhan phu thudc vao vat truyén va ung dung.‘ Pé thu
giam do dai duong cableg cach thuan lgi 1a dat Main Cross-connect gan trung
tam cua rpét site. Céc thiét 1ap duong cable vuot qua cac gidgi han do dai co thé
duoc nhi€u vung, véi moi vung duge ho trg boi duong cable Backbone trong
pham vi cua TIA-942. Cac lién két gitra cac vung riéng l¢, nam bén ngoai pham
vi cua chuan nay, c6 thé dugc thuc hién bang viéc dung cac thiét bi va cong
nghé thuong dung cho cac ung dung dién rong.
Do dai duong cable Backbone 100 ohm category 3 multipair balanced, hd tro
cac ung dung 1én téi 16 MHz, dugc gidi han tong cdng 1a 90 m (295 ft).
D¢ dai duong cable Backbone 100 ohm category Se va 6 balanced duoc gidi
han tong cong 90 m (295 ft). Do dai 90 m (295 ft) cho phép thém 5 m (16 ft) tai
moi dau cable cho day thiét bi két ndi vai Backbone.
Data Center dién hinh tan dung cac patch-cord dai hon 5 m (16 ft), cjé do dai t6i
da duong cable Backbone dugc thu giam phu hop dé chac chan chicu dai toi da
kénh truyén khong bi vugt mirc.
1.4 Tiéu chuan TIA-942

1.4.1 Cac yéu ciu cho Computer Room

Computer Room 12 mot khong gian diéu khién mdi trudng xung quanh de dap
mg muc dich duy nhét 13 vo boc thiét bi va duong cable lién quan tryc tiép t6i
cac hé théng may tinh va cac hé thong vién thong khac.

Cach sdp dit phai dugce phi hop véi thiét bi va cac yéu cdu ctia nha cung cap,
nhu:

= (Céc yéu ciu trong tdi san bao gém thiét bi, cable, patch-cord, phuong
tién truyén dan;

= Céc yéu cau vé dich vu vé sinh (cac yéu cau vé sinh cia mdi phﬁn thiét
bi doi hoi dich vu twong thich cho thiét bi);

* (Céc yéu cau ludong khi;
» Cac yéu khung lap;
=  Cac yéu cau ngudn dién DC va cac han ché d¢ dai mach.
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1.4.1.1 Vi tri
Khi chon lya vi tri Computer Room, tranh céc vi tri bi can tr¢ béi cac chi tiét
toa nha ma c6 thé gidgi han viéc mé rong nhu thang may, cot nha, tuong bao
ngoai...
Computer Room nén dit cach xa cac ngudn nhidu dién tir nhu may bién ap,
may phat dién, thit bi x-ray, may phat radio hoac rada.
Computer Room khéng nén c¢6 cira thong ra ngoai, vi nd ¢ thé lam ting nhiét
do va giam an ninh.
1.4.1.2 Thiét ké kién tric
a. Kich thuoe
Nén xem xét dé dap (mg cac yéu cau duoc biét cua cac thiét bi dic trung (thong
tin nay c6 thé thu thap tur cac nha cung cap thiét bi). Viéc dinh kich thudc phai
du kién cho céc yéu cau hién tai cling nhu trong tuong lai.
b. Chiéu cao trin nha

Chiéu cao tdi thiéu cia Computer Room s& 13 2.6 m (8.5 ft) tir san nha hoan
chinh t&i1 bat ky vat can nao nhu voi phun chita chdy, thiét bi chiéu sang hay
camera. Cac yéu cau lam mat hodc cac rack/cabinet cao hon 2.13 m (7 ft) c6
thé khién tran nha cao hon. Nhung phai c6 mdt khoang trong t61 thi€u 460 mm
(18 in) dugc gitra tir voi dau phun nude chira chay.

c. Giacong
San, twong va tran nha phai duoc bit kin, son phu, hodc lam tor mdt vat li¢u dé
giam thi€u bui. Vat liéu phu phai 1a sac mau sang dé tang do sang ctia phong va
sa nha phai c6 dac tinh chong tinh dién.

d. Chiéu siang
Anh sang t6i thiéu 1a 500 lux theo mit phiang ngang va 200 lux theo mit phang
dtig, do dugc 1 m (3 ft) trén san hoan chinh ¢ gifra cac aisle gitra cac cabinet.
Céc thiét bi chiéu sang khong duogc cip ngudn tir ciing bang phan phdi dién voi
thiét bi vien thong trong Computer Room. Cac dang cong tac dén mo khong
dugc st dung. Cac dén khan cap va bién bao nén dat dung cho moi vi tri, nhu
vay su thiéu chiéu sang chinh s& khong anh hudng to1 161 di khan cap.

e. Curaravao
Céc cira t6i thiéu rong 1 m (3 ft) va cao 2.13 m, khong tinh bau ctra, dugc lép
dé md ra phia ngoai, hodc cua truot, hodc cé thé gd thdo doi duge. Cac cua
phai dugc lap khoa va c6 thé khong hoac c6 cac thong bdo tap trung dé thuan
tién truy cép luong 16n thiét bi (vi du nhu bang so do bo tri thiét bi trong
phong).

f. Trong tai san
Kha néng trong tai san trong Computer Room phai du dé chiu dung ca tai trong
phan phdi va tap trung cua thiét bi duoc lip dat cung voi duong cable va

phu:(mg tién truyen dan. Kha ning trong tai phan phdi téi thiéu 1a 7.2 kPA (150
Ibf/ft?) (Mirc dé nghi 1a 12 kPA (250 Ibf/ft?)).
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San ciing phai c6 kha ning treo vat t6i thiéu 1.2 kPA (25 Ibf/ft?) cho céc tai
trong hd trg dugc treo phia dudi san. (Mirc dé nghi 1a 2.4 kPA (50 Ibf/ft?)).

g. Cac xem xét dia chan

Céc thong s6 k§ thudt cho thiét b lién quan phai phi hop véi cac yéu cau ap
dung cho khu vuc dia chan.

1.4.1.3 Thiét ké méi truong

a. HVAC
Néu Computer Room khong c6 mot hé théng HVAC chuyén biét thi phai dugce
bo tri tiép can dé dang voi hé thong phan phoi HVAC chinh. Mot Computer
Room dién hinh s& khong dugc cong nhan trir khi n6 c6 mot HVAC chuyén
biét hoég tan dung HVAC chinh cua téa nha va c6 cac van di€u tiét ty dong
duogc thiét 1ap.
HVAC phai dap ing 24 gid/ngay, 365 ngay/nam. Néu hé thong toa nha khong
thé dam bao cho hoat dong lién tuc ctia luong 16n céc thiét bi rng dung thi mdt
don vi doc 1ap phai dap tiing cho Computer Room.
Hé théng HVAC cho Computer Room phai dugc hd tro bdi mot hé thdng phat
dién du phong. Néu khong c6 hé thong phat dién du phong chuyén biét, HVAC
cho Computer Room phai dugc két noi td1 hé thong phat dién du phong cua toa
nha.

b. Céc thong s6 van hanh
Nhiét do va do am phai duoc kiém soat dé dap tmg day cac hoat dong lién tuc
vé nhiét d6 va do am:

= Nhiét do bau kho: 200 C (680 F) - 250 C (770 F);

= PO am twong ddi: 40% - 50%;

= Piém suong cyuc dai: 210 C (69.80 F);

= Tdc d6 thay doi tbi da: 50 C (90 F)/gio;

= Thiét bi 1am am va sdy kho c6 thé dugc yéu cau tiy theo cac diéu kién

moi truong.

Nhiét do va d6 4m bao quanh phai dugc do dac sau khi khi cac thiét bj & trong
hoat dong. Viéc do dac nén dugc thyc hién tai mdt khoang cach 1.5 m (5 ft)
phia trén san tir 3 - 6 m (10 - 30 ft) doc theo dudng trung tdm cua 16i di “cold”
va tai bat ky vi trf nao ¢ 15 thong gio cua thiét bi van hanh. Viéc do nhiét do
can dugc thuc hién tai mot so i tri 16 thong gid cua bat ky thiét bi ndo co cac
van dé lam mat tiém an.

C. Su rung dong
Su rung dong co ,hoc gan lién véi thiét bi hoic co 5O ha tang duong cable co th’é
dan to1 cac sy co dich vu theo thoi gian (Vi du dién hinh la lam long cac két
nbi). Cac van dé rung dong tiém an phai dugc xem Xet trong viée thlet ké
Computer Room, vi sy rung dong bén trong toa nha ton tai va s& truyén toi
Computer Room thong qua cau trac toa nha. Trong truong hop nay, cac ky su

xay dung phai tham khao cac thiét ké phong chéng lai su rung dong qua muc
cua Computer Room.
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1.4.1.4 Thiét ké dién

a. Ngudn dién
Cac mach cung tng riéng biét dap mg Computer Room phai dugc dap ing va
ngat trong bang dién cua riéng no.
Computer Room phai c6 cac 6 cam tién dung 3,-ch€'1u thich hop (120 V - 20 A)
gho cac dl_mg,cu dién, thgét b1 v¢€ sinh va cac thié€t bi khong phu hgop dé cam vao
0 dién tu thiét bi. Cac 6 cam ti¢n dung khong cung Power Distribution Unit
(PDU) hodc bang dién véi chﬁ:g: n:c“lng 1a mach dién dung cho thiét bi vién thong
va may tinh trong phong. Cac 6 cam tién dung nén dat cach nhau 3.65 m (12 ft)
doc theo cac birc tuong Computer Room hodc gan hon néu dugc chi dinh boi
yéu cau, va c6 thé vai to1 bang day dai 4.5 m (15 ft).

b. Nguon dién du phong
Cac bang dién Computer Room phai duoc hd tro bang hé thong phat dién dy
phong cho Computer Room. May phat dién dugc st dung phai dugc udc tinh
tai luong dién ti€u thu.

1.4.2 Cac yéu cau cho Entrance Room

Entrance Room 13 mét khong gian, ma tot nhat 13 mét can phong, trong d6 cac
phuong tién ctua Access-provider-owned giao tiép véi hé thong duong cable
Data Center. N6 thuong chira cac thiét bi ctia Telecommunications-Access-
provider va 1a noi dé cic Access-provider chuyén ving cac mach cho khach
hang. Piém chuyén ving nay duoc goi 1a diém gidi tuyén. D6 1a diém ma trach
nhiém cuia Telecommunications-Access-provider vdi mach két thuc va trach
nhiém ctia khac hang véi mach bat dau.

Entrance Room s& chira cac entrance-pathway, khdi bao vé cho day dong cable
Entrance, thiét bi termination cho cable Access-provider, thiét bi cua Access-
provider, va thiét bi termination cho dudng cable tGi Computer Room.

1.4.2.1 Vi tri
Entrance Room phai dat ¢ vi tri dam bao réng chiéu dai mach toi da tir diém
gi61 tuyen cua Access-provider toi thiét bi dau cudi khong bi vuot muc. Do dai
mach t6i da can tinh dén toan by duong di cable, bao gom patch- -cord va céc
thay d6i chiéu cao giita cac tang trong cac rack/cabinet.

Entrance Room c6 thé duoc dit bén trong hoic bén ngoai khong gian
Computer Room. Céc lo ngai an ninh c6 thé khién Entrance Room duoc dat
ngoai Computer Room dé tranh nhu ciu cac ky thuat vién Access-provider truy
cap vao Computer Room. Tuy vay, trong cac Data Center 16n, cac lo ngai chiéu
dai mach c6 thé doi hoi Entrance Room dugc dit trong Computer Room.

Puong cable trong Entrance Room phéi ding phan phdi cable tuong tur (phia
trén hodc ¢ dudi san) nhu da dung trong Computer Room; diéu nay sé& thu giam
chiéu dai cable vi n6 tranh viéc chuyén di tir caic mang cable phia trén xudng
cac mang cable phia dudi san.

1.4.2.2 S6 lwgng
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Céac Data Center 16n s& doi hoi nhiéu Entrance Room dé hd trg cc loai mach di
khap Computer Room va dé dap irng du phong bo sung.

Cac Entrance Room thém vao phdi c6 cac entrance-pathway cua riéng no6 cho
dich vu chuyén biét duogc cap tir cac Access-provider. Ngoai ra, cdc Entrance
Room thém vao c6 thé la cac phu tro cho Primary-Entrance Room, trong
truong hop dich vu ciia Access-provider cap dén tur Primary-Entrance Room.

1.4.2.3 Thiét ké kién triic
Kién triic 1a mot cian phong hay la khu vyc mo duoc de nghi dya trén sy an

ninh (v6i viée xem xét ca vé truy cdp va tiép xtc ngiu nhién), sy can thiét
tuong ngan cach, kich cd Entrance Room va vi tri ty nhién.

a. Kich thuéce
Entrance Room phai ¢6 quy mé dap tmg cic yéu cau dugc biét va du kién tbi
da vé:

= Entrance-pathway cho Access-provider va campus-cabling;

= Cac rack ctuia Access-provider;

= Thiét bi cua Customer-owned duoc dat trong Entrance Room;

= Céc rack gidi tuyén bao gdm ca dung cu ngit cho dudng cable tdi

Computer Room;

= Cac pathway t6i Computer Room, Main Distribution Area va c6 thé 1a
Horizontal Distribution Area cho Secondary-Entrance Room;

= (Cac pathway t61 cac Entrance Room khac.
1.4.3 Cac yéu cau cho Main Distribution Area
1.4.3.1 Vi tri

Main Distribution Area nén dat tai vi tri trung tam dé tranh vuot mac cac han
ché do dai t61 da cho céac ung dung dugc ho trg, bao gom ca chiéu dai cable t61
da cho cac mach cua Access-provider dugc dap ung bén ngoai Entrance Room.
1.4.3.2 Cac yéu céu thiét bi

Néu Main Distribution Area ¢6 HVAC chuyén biét, cac mach kiém soat nhiét
d6 cho cac don vi diéu hoa khong khi phai dugc cap nguodn va klem soat tu
cung cac PDU hoidc cac bang ngudn ma di cung cip cho thiét bi vién thong
trong Main Distribution Area.

Céc yéu cau kién truc, lép dat va dién cho Main Distribution thi giéng nhu cho
Computer Room.

1.4.4 Cac yéu ciu cho Horizontal Distribution Area

Horizontal Distribution Area 1a khong gian hd tro duong cable téi Equipment
Distribution Area. Cac chuyén doi LAN, SAN, console va KVM hd tro thiét bi
dau cudi cling dugc dit trong Horizontal Distribution Area.

Nén c¢6 tdi thiéu mot Horizontal Distribution Area & mdi ting. Cac Horizontal
Distribution Area thém vao c6 thé dugc yéu cau dé hd tro thiét bi ndm ngoai
gii han chiéu dai cable Horizontal.
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Sd luong két ndi toi da cua mdi Horizontal Distribution Area nén duge diéu
chinh dya trén kha nidng cuia mang cable, va cadc méang cable danh cho duong
cable trong trong lai.

Trong cac Data Center dugc st dung béi nhiéu t6 chirc, nhu cac Data Center
Internet, Horizontal Distribution Area phai dugc ¢ trong khu vuc an toan.

1.4.4.1 Vi tri

Horizontal Distribution Area phai dugc dat ¢ vi tri trdnh vuot muc chiéu dai tdi
da duong cable Backbone tir Main Distribution Area.

1.4.5 Cac yéu ciu cho Zone Distribution Area
Zone Distribution Area dugc gidi han dap Gmg mot luong t6i da 288 két ndi
dong truc (hoac xoan do61) dé tranh su tat nghén cable, ddc bi¢t véi cac vat dinh
kem phai dat phia trén hoac phia dudi cac tam san tiép xuc 2 ft. x 2 ft. ( 600
mm x 600 mm).
Cross-connect s€ khong dung trong Zone Distribution Area. Khong ¢6 hon mot
Zone Distribution Area dugc dung trong cung mdt mach cable Horizontal.
Khéng c6 thiét bi hoat dong nao trong Zone Distribution Area ngoai trir thiét bi
cap nguon DC.

1.4.6 Cac yéu cau cho Equipment Distribution Area
Equipment Distribution Area 1a khong gian dit cac thiét bi dau cudi, bao gdm
hé thong may tinh va thiét bi vién thong. Khu vuc nay khong bao gom
Telecommunications Room, Entrance Room, Main Distribution Area va
Horizontal Distribution Area.
Thiét bi dau cudi thuong 1a cac thiét bi dat trén san hodc duoc gén trong cac
cabinet/rack.
Puong cable Point-to-point dugc chép nhan gilra céc thiét bi dat trong
Equipment Distribution Area. P dai cable Point-to-point khéng dugc hon qua
15 m (49 ft) va nén ¢ gitra cac rack ké can nhau hay céc cabinet trong cung mot
hang.

1.4.7 Cac yéu cau cho Telecommunications Room

Trong Data Center, Telecommunications Room nham hd trg duong cable téi
cac khu vuc bén ngoai Computer Room. Thong thuong, Telecommunications
Room duogc dat ngoai Computer Room, nhung néu can thiét, c6 thé dugc két
hop véi Main Distribution Area hodc Horizontal Distribution Area.

1.4.8 Cac yéu cau cho cic ving hd tro Data Center
Céac vung hd tro Data Center dugc dit bén ngoai Computer Room dé chuyén
biét voi viée ho tro phuong tién Data Center. D6 c6 thé 1a trung tdm hoat dong,
cac van phong ho trg c4 nhan, phong an ninh, phong cap di¢n, phong may co
khi, phong luu trit, phong kiém tra thi€t bi va loading-dock.
Trung tim hoat dong, phong an ninh va vin phong hd trg ca nhan s& duge gén
cable twong tu nhu cac khu vyc van phong thong thuong. Cac bang diéu khién
ctia phong trung tdm hoat dong va phong an ninh c6 thé s& yéu cu luong cable
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16n hon so voi yéu cau cac khu vuc 1am viéc thong thuong; ) lugng sé duogc
xac dinh véi sy gitip o ctiia cac nhan vién phong trung tam va ky thuat.

Céc phong cap dién, phong may co khi, phong luu trit, phong kiém tra thiét bi
va loanding-dock phai c6 it nhit mbi phong mot dién thoai c6 dinh. Phong cap
dién va phong may co khi phai c6 it nhat mot két ndi dir liéu dé truy cap vao hé
thong quan 1y phuong tién.

1.4.9 Cac yéu ciu vé Rack va Cabinet
1.4.9.1 Hot-aisle va Cold-aisle

Cac rack va cabinet duoc sép xép theo m6 hinh qua lai, v&é1 mat trude cua
rack/cabinet d6i mat vdi cai khac theo mot hang tao ra Hot-aisle va Cold-aisle.
Cold-aisle ¢ phia trudc cua rack/cabinet. Néu 1a san tiép xuc, cac cable phan
phoi ngudn s& dugce thiét lap dudi san tai day.

Hot-aisle ¢ phia sau cila rack/cabinet. Néu 1a san tiép xuc, cdc mang cable cho
duong cable vién thong dugce dat ¢ dudi san tai day.

Front
Cabinets
Rear
This Row of Tikes Can Be Lifted HOT" £ ISLE Rear of
Cabinets)
Rear
Cabinets
Align Frant ar Rear of Cabinats
with Edge of Flaar Tiles Front
This Row of Tiles Can Be Lifted “COoLD” AISLE
This Row of Tiles Can Be Lifted Frontpf Cakinets)
Align Frant ar Rear of Cabinets Front
with Edga of Flaar Tiles
Cabinets
Rear

Hinh 1.4.1 — Vi tri ctia Hot-aisle va Cold-aisle

1.4.9.2 Sip dit thiét bj

Thiét bi duoc dit vao trong cabinet va rack véi dudng hat khi lanh ¢ phia trude
cabinet/rack, va duong thoat khi nong & phia sau. Viéc ddo ngugc thiét bi trong
ti s€ pha vd chirc nang cua Hot-aisle va Cold-aisle.

C4c blank-panel s& dugc gin vao cac khong gian khong st dung cua
rack/cabinet dé hoan thién chirc nang ctuia Hot-aisle va Cold-aisle.

a. Cac chi tiét ky thuat
Céc cacbinet s& duoc lya chon dé dap tng thong gi6 trong xtng cho thiét bi nd
chtra. Thong gio6 cé thé bang cach dung:
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= (Céc quat tao luéng khi bat budc.
= Tén dung ludng khi ty nhién giita Hot-aisle va Cold-aisle thong qua viéc
m¢& thong gid & trude va sau cua cabinet.

= Két hop ca hai céch trén.
Véi luong strc nong cao, ludng khi ty nhién s& khong du va ludng khi bat budc
dugc doi héi dé dap ung viéc lam mat tuong xung cho tat ca thiét bi trong
cabinet.

b. Kich thwéc

Chiéu cao tdi da cua rack/cabinet 13 2.4 m (8 ft). T6t nhat 1a khong qua 2.1 m (
7 ft) dé dé dang cho viéc tiép xtic va két nbi véi cac thiét bi duoc gan & phia
trén cao.

Cac cabinet nén c6 d séu tuong ximng de thich hop vai cac thiét bi, bao gdm
ludn ca dudng cable, day ngudn, cac 6 cam dién. Dé dam bao ludng khi thich
hop va dap tmg khong gian cho 6 cam va duong cable, xem xét viée sir dung
cabinet sau hodc rong t5i thiéu 150 mm (6 1n) so v&i1 dO sau nhét cta thiét bi.

. Cac thanh ray diéu chinh

Cabinet nén co cac thanh ray phia trudc-sau diéu chinh dugc. Cac ray phai dap
ung dugc 42 RUs (Rack Units) hay nhiéu hon.

Néu cac patch- panel dugc thiét 1ap phia trudc cabinet, thi cac rail phia truée
phai i vao it nhat 100 mm (4 in) dé dap ung pham vi cho viéc quan 1y cable
giita patch-panel va cac cong va dé bao dam khong gian cho dudng cable giita
cac patch-panel. Tuong tu, néu cac patch-pannel duoc thiét 1ap ¢ phia sau. (
Luu y rang patch-panel sé khong dugc thiét 1dp & ca céc rail trudc va sau cua
rack/cabinet trong mot cach d€ ngan can ti€p xuc phia sau ctua patch-pannel).

d. O cim dién
Cac rack/cabinet khong co thiét bi hoat dong thi khong can 6 cam dién.
Cac 6 cam dién trong cabinet phai dap Gmg it nhat mot 6 20 A, 120 V. Viéc
dung hai 6 cam gom cac mach dugc cap dién tr cac ngudn khac nhau phai
dugc xem xét. Cac 6 cam vdoi dong ho do nhung khong c6 cac nut on/off hodc
reset s¢€ duoc str dung dé toi1 giam céc tai nan ngat dién.
S6 lugng 6 cdm duoc dung phai dap tng du chd chia va cong suat dong dién
deé cung cap cho céc thiét bi. Cac phich cam cho 6 cam nén Ia phich khoa dé
tranh sy co6 ngat két noi.
Céc 6 cam phai duoc danh nhin vé6i khai bao PDU/pannel va sé cong tic mach.
1.5 Su du phong cho Data Center

Data Center dugc trang bi cac phuong tién vién thong khac nhau dé c6 thé duy
tri hoat dong cua né dudi cac diéu kién khic nghi¢t ma co thé 1am gian doan
dich vu vién thong cua Data Center. TIA-942 bao gém 4 cap lién quan t6i cac
mirc @6 khac nhau vé d6 san sang clia co s ha ting thiét bi Data Center.

Do tin cdy clia co s¢ ha tang vién thong c6 thé duge nang cao bai viée dap tng
du phong cic Cross-connect-area va pathway riéng biét vé mit vat ly. Céach
phd bién cho Data Center 1a c¢6 nhiéu nhidu Access-provider cung cap cac dich
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vu, cac router du phong, du phong core-distribution va cac edge-switch. Mac
du bao ddm mot murc dd du phong chac chan, thi viéc sao chép céac dich vu va
phan cung riéng 1¢ khong bao dam céac di€m 101 don 1€ dugc loai trur.

Access FProviders Access Providers
Secondary

Primary Customer
Maintenance Hole
(Tier 1 and higher)

Customer
Maintenance Hole

Primary Entrance |_ 1o 5 Secondary
Room Entrance Room

(Tier 1 and higher) (Tier 3 and higher)

_|
Offices, Operations 3
Center, Support | T~ - " Bt S i ity )
Rooms L/,’

Secondary Dist
b=Tier 4 = Area
(Optional for Tier 4)

Telecom Room

(Tier 1 and higher)

-
]
]
]
! Main Dist Area
]
]

|

|

|

|

|

|

|

|

r --------- l
! Computer :
: Room Horiz Dist :
I Area I
] . e Horiz Dist Horiz Dist i
: _Cabllng ™ Area e Area :
il *a 1

: Optional - I Mo l 1
1 Cabling Equip Dist - Equip Dist * Equip Dist 1
| sesssaman Area Area Area 1
[ 1
i p— <

Hinh 1.5.1 — M6 hinh dy phong co s& ha tang vién thong

1.5.1 Du phong cho Entrance Room

Nhiéu Entrance Room dugc thiét 1ap cho dy phong hon 13 dé giam bét cac han
ché d¢ dai mach. Nhiéu Entrance Room s& cai thién viéc du phong nhung dem
lai sy quan 1y phic tap, doi hoi chii ¥ dén phan phdi mach gitta cac Entrance
Room.

Cac Access-provider s thiét 1ap thiét bi cung tng mach cho toan bd céc
Entrance Room dé cic mach cua tit ca loai yéu cau co6 thé duoc cung tng tir
bat ky phong nao. Thiét bi cung tng trong mot Entrance Room sé& khong phu
thudc t6i thiét bi trong Entrance Room khéc, nd c¢6 thé hoat dong trong trudong
hop su ¢6 & phong Entrance Room khéc.
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Hai Entrance Room s& cach nhau it nhit 20 m (66 ft) va ¢ trong cac khu vuc
phong chay riéng biét, chiing s& khong chia s¢ cung cac thiét bi phan phdi dién
va thiét bi diéu hoa.

1.5.2 Duw phong cho Main Distribution Area

Mot Secondary Distribution Area cung ung thém su du phong, nhung phai chiu
su quan 1y phirc tap. Cac core-router va cac core-switch s& duoc phan phdi gitra
Main Distribution Area va Secondary Distribution Area. Cac mach ciling sé&
dugc phan phdi giita ching.
Secondary Distribution Area sé khong c6 y nghia néu Computer Room 1a mot
khong gian xuyén sudt. Secondary Distribution Area va Main Distribution Area
phai & trong cac khu vuc phong chay riéng biét va dugc dap ung boi cac thiét
bi phan phdi dién va thiét bi diéu hoa riéng biét.

1.5.3 Du phong duong cable Backbone
DPuong cable Backbone dy phong bao v¢ tranh vi¢c ngung tré do hu hai duong
cable Backbone. Du phong dudng cable Backbone dugc dap ung bang nhiéu
cach phu thudc vao mirc do bao vé mong mudn.
Duong cable Backbone gitra hai khong gian, nhu Horizontal Distribution Area
va Main Distribution Area c6 thé duoc dap tmg bang viéc chay hai duong cable
giita chiing, t6t nhit 1 ciing véi cac router khac nhau. Néu Data Center c6 ca
Main Distribution Area va Secondary Distribution Area thi dy phong duong
cable Backbone cho Horizontal Distribution Area 1a khong can thiét, du cho
dinh tuyén cable t6i Main Distribution Area va Secondary Distribution Area s&
theo cac router khac nhau.

Vai mirc do du phong c6 thé duoc dap Gmg biang viéc thiét 1ap duong cable
Backbone gifta cdc Horizontal Distribution Area. Néu duong cable Backbone
tr Main Ditribution Area t&i Horizontal Distribution Area bi hu hai, cac két ndi
c6 thé duoc nbi thong qua mot Horizontal Distribution Area khac.

1.5.4 Du phong duong cable Horizontal

Puong cable Horizontal t61 cac hé théng then chdt c6 thé duoc dinh myén da
dang dé tang cudng du phong, nén cha y dé khong vuot murc chiéu dai t6i da
cable Horizontal khi lya chon dudng di.

Cac hé théng then chdt c6 thé dugc hd tro boi hai Horizontal Distribution Area
khac nhau mién 1a c4c han ché chiéu dai cable khong bi vugt muc. Mtrc do du
phong nay c6 thé khong cung tmg nhiéu sy bao vé hon viée dinh tuyén da dang
dudng calbe Horizontal néu hai Horizontal Distribution Area ¢ trong cung mot
khu vuc phong chay.
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CHUONG 2: MOT SO THANH PHAN QUAN TRONG CHO HE
THONG CO SO HA TANG DATA CENTER

2.1 Hé théng UPS — Cac dang hé théng UPS
Mot loat cac phuong phap thlet ké duogc st dung dé trién khai hé thong UPS,

mdi cai c6 dic diém hiéu suét riéng biét. Phan 16n cac phuong phap thiét ké
pho bién nhu:

= Standby (Offline)

» Line-interactive (Offline)

= Double-conversion (Online)
= Delta-conversion (Online)
2.1.1 UPS Standby

La dang phan 16n dung cho cac may tinh dé ban.

Cong tic chuyén mach (Transfer Switch) s€ dat chon ngudn vao AC lam ngudn
dién chinh (duong ke lién nét), va chuyen d6i ngudn sang Batter-Inverter nhu
ngudn dién dy phong khi ma ngudn dién chinh hong (duong ké net dut).
Inverter chi hoat dong khi ngudn chinh héng, do d6 né mang y nghia la
“Standby” (hodc Offline).

Hiéu suit cao, kich thudc nho va chi phi thdp 1a cac wu diém chinh cua loai
thiét ké nay.

SURGE
SUPPRESSCR FILTER

a'aa'n
b = \ L
T TRANSFER

SWITCH

»
_.'\‘v— 1 4
— = — |

BATTERY
CHARGER BATTERY INVERTER

_________ (o i =]

Hinh 2.1.1 — M6 hinh hé théng UPS Standby

2.1.2 UPS Line-Interactive

Day 14 loai thiét ké pho bién dugc dung cho cic doanh nghiép nho, cac server
Web, cac khu hanh chinh. Trong thiét ké nay, c6 su chuyén doi tir Battery sang
dong AC (Inverter) ludn duoc két ndi vao dau ra cua UPS. Hoat dong cia
Inverter ngugc lai trong sudt thoi gian khi nguon vao AC binh thuong dap tmg
viéc nap dién Battery.

Khi ngudn dién diu vao hong, cong tic chuyén mach bat va dong dién tur
Battery s€ di toi dau ra UPS. Véi viéc Inverter ludn bat va két ndi véi dau ra,
loai thiét ké nay dap tmg bd loc du phong va giam thiéu thoi gian chuyén mach
so v61 mo hinh UPS standby.
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Ngoai ra, thiét ké Line-interactive thuong két hop viéc bién doi dién ap. Diéu
nay gilp diéu chinh dién 4p bang viéc diéu chinh cac vong dién ap dau vao.
Diéu chinh dién ap 13 mot tinh ning quan trong khi dién 4p hién hanh giam,
mat khac UPS sé tai tir Battery va sau d6 n6 ciing giam tai dan. Viéc str dung
Battery thuong xuyén nhu vy s¢ khién Battery hong som. Tuy vay, Inverter co
thé dugc thiét ké sao cho khi nguon chinh hong van duy tri duoc dong dién tur
dau vao AC cho dén dau ra, didu nay loai trir tiém 4n 16i don va dap tng hiéu
qua cho hai duong ngudn doc 1ap.

Hiéu suét cao, kich thudc nho, chi phi thip va do tin ciy cao v6i kha nang
chinh stra dién 4p thip hoidc cao lam cho loai thiét ké UPS nay ¢ muc ngudn
0.5-5kVA.

TRANSFER

SWITCH
b gy
{ ‘ l INVERTER
AC
DC

BATTERY

< CHARGING (NORMAL)

DISCHARGING (POWER FAIL) =

Hinh 2.1.2 — M6 hinh hé théng UPS Line-Interactive

2.1.3 UPS Double-conversion Online

Day la loai pho bién cho mirc nguong trén 10 KVA.

Trong thiét ké nay, viéc hong nguodn vao Ac khong lam kich hoat cong tac
chuyén mach, boi ngudn vao AC dugc nap tir nguén Battery du phong, sau do
dap ing nguodn dién tir dau ra Inverter. Do do, suét qua trinh nguén vao AC
hong, két qua hoat dong dong dién khong c6 thoi gian chuyén doi. Ca bd nap
Battery va Inverter bién déi toan by dong tai dién trong thiét ké nay.

Loai UPS nay dap ung gan nhu 1y tuong hiéu suét san luong dién dau ra. Tuy
nhién, d6 hao mon nhat dinh trén cac thanh phan dién 1am giam do tin cdy d6i
véi céc thiét ké khac. Ngoai ra, nguon dién dau vao duoc dua vao boi bod nap
Battery c6 thé phi tuyén tinh, diéu nay c6 thé anh huéng véi mang dién toa nha
hodc gay ra cac sy ¢d v6i cac may phat dién dy phong.
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Hinh 2.1.3 — M5 hinh hé théng UPS Double-conversion

2.1.4 UPS Delta-conversion

bay la loai UPS dugc st dung & muc nguén 5kVA - 1.6 MW. N6 duoc duara
dé loai trix cac khuyét diém cua loai thiét ké UPS Double-conversion & trén.
Tuong tu nhu thiét ké UPS Double-conversion, UPS Delta-conversion ludn c6
Inverter tiép Gmg dién 4p tai. Tuy nhién, mot b chuyén d6i tam giac (delta
conversion) bo sung ciing gop phan cho dau ra Inverter. Duéi tinh trang nguén
AC héng hoic bat on dinh, thi thiét ké nay dua cach hanh dong giéng nhu UPS
Double-conversion.

Trong thiét ké nay, bo chuyén doi tam giac hoat dong vi muc dich kép. Pau
tién 1a diéu khién dic diém ngudn dién dau vao. Pau vao thu ngudn dién &
dang hinh sin, giam thiéu phan héi diéu hoa & muec thiét thuc. Pidu nay dam
bao d6 thiét thuc t6i vu va kha ning twong thich hé thong may phat dién, giam
thiéu téa nhiét va hao ton hé thong trong hé théng phan phdi dién. Chirc ning
thr hai ctia bo chuyén ddi tam giac 1a kiém soat dong dién dau vao dé diéu tiét
viéc nap dién ctua hé théng Battery.

UPS Delta-conversion dap tmng cac dic diém dau ra nhu thiét ké Double-
conversion. Chi cac dic diém dau vao c6 su khac biét, n6 dap ung diéu chinh tu
dong, dau vao duoc hiéu chinh hé sb cong suét, ma khong can céc cach thic
hay bd loc kém hiéu qua thudng gin lién véi cac giai phap truyén thong. Uu
diém quan trong 16n nhat 1a sy thu giam dang ké ning luong hao mon. Bo diéu
khién ngudn dién dau vao ciing tao kha ning UPS tuong thich v6i cac may phat
dién duoc thiét lap va gidm thiéu viéc can hé théng dién va may phat dién to
|6n qua muec.
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Hinh 2.1.4 — Mo hinh hé thong UPS Delta-conversion

Hiéu Inverter
mic sit | Piéuhoa | Chi phi - . hoat dong
SIS dung dién ap mdi VA Hiu qua thwong
(KVA) Xuyén
Standby 0-05 Thap Thap Rét cao Khdng
. . Tuy thude . z Tuy thude
Line-Interactive 05-5 thit ke Trung binh | Rat cao Thiét ke
DoLbles 5 - 5000 Cao Trung binh Thap - Co
conversion Trung binh
Delta-conversion | 5-5000 Cao Trung binh Cao Co

Hinh 2.1.5 — Bang so sanh cac loai UPS

2.2 Hé thong diéu hoa — Cac dang hé thong diéu hoa

2.2.1 Cac phuong phap gidi nhiét
C6 5 cach co ban dé thu gom va van chuyén lugng nhiét toa ra khong mong
mudn tir moi truong IT ra bén ngoai. Mot hodc mdt s6 cach trong d6 dugc dé
lam mat gan nhu cho cac khu vuc may tinh quan trong hay ca khu vuc Data
Center.
M&i phuong phap déu sir dung chu trinh 1am lanh dé van chuyén hodc day
nhiét tor khu vyc Data Center ra m6i truong bén ngoai.
Mot sd phuong phap di chuyén cac thanh phan cia chu trinh lam lanh khoi moi
truong IT va bd sung cac vong tuan hoan (véi dudng dng din khép kin) bang
nudéc hodc chét long khac.

2.2.1.1 Cac h¢ thong lam lanh bang khong khi (2-bd phén)
Céc thiét bi diég hoa lam mat bﬁng khong khi dugc sir dung rong réi trong moi
truong IT & nhiu kich c& va co thé thiét lap ching nhu hé thong “chu luc” cho
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cac khu vue nho va vira. Loai hé théng nay thuong duge coi 1a dang hé thong
DX hoic hé thdng phan héa. (“DX” mang ¥ nghia 13 viéc mo rong truc tiép —
Direct Expansion)
Trong hé théng lam lanh bang khong khi, mot nira thanh phan cta chu trinh
1am lanh dat bén trong may diéu hoa khu vuc phong may (duoc biét nhu 14 don
vi CRAC — Computer Room Air-Conditioner) va phan con lai ndm & ngoai troi
trong Condenser-lam lanh bang khéng khi.

a. Nguyén tic hoat dong
Chét lanh luan chuyén giira cac thanh phan & bén trong va bén ngoai trong cac
6ng dugc goi 1a dudng 1am lanh. Nhiét lugng tir méi truong IT dugc diy ra
ngoai mdi truong bang cach sir dung dong luu thong 1am lanh nay.

Air Cooled Condenser

Condensing
Coil

S

S

Building Roof

Hinh 2.2.1 — Mo hinh hé thong lam lanh bang khong khi (2-bd phan)

b. Uu diém
= Chi phi toan b thap nhat
= D@ dang bao tri nhat
c. Khuyét diém
= Puong 6ng lam lanh phai dugc thiét 1ap, do vay phai xem xét khoang
cach Vé‘lﬁ su chéch léch {1‘6 cao gilta bén trong moi truong IT véi bén
ngoai dé€ dem lai hi¢u suat tin cdy.
= Puong 6ng 1am lanh khong thé kéo khoang cach dai véi do tin cdy va
kinh te.
= Nhiéu don vi CRAC khong thé dugc gan vao duy nhat mot Condenser-
lam lanh bang khong khi.
Do vay, hé théng nay duong dugc s1"{ dung cho cac tu hé théng‘ dién, khu vuc
phong may va cho Data Center nhé dén trung binh vi cac yéu cau st dung vira
phai.
2.2.1.2 Cac hé théng lam lanh khong khi khép kin (1-bd phén)
Hé thong khép kin nay dat tat ca cac thanh phan cta chu trinh 1am lanh vao mot
tu dong kin. Nhiét lugng thoat ra h¢ thong nay nhu dong khi néng (khodng
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49°C) dugc goi 1a khi thai. Dong khi ndng nay phai dugc dinh huéng di ra tir
khu vuc IT dén bén ngoai hodc khong gian tu nhién dé dam bao viéc 1am lanh
hop 1y cho cac thiét bi may tinh.

a. Nguyén tic hoat dong
Néu duoc lip trén tran thong va khong st dung cac dudng vao hodc ra cia
Condenser, khi néng thoat ra tir cic cudn day c6 thé loai bo truc tiép qua khu
vuc tran thong. Hé thong diéu hoa toa nha phai ¢6 kha ning dé xir Iy phan nhiét
thém vao nay. Khong khi dua qua cudn day (dé thanh khi noéng thoat ra) ciing
dugc cung cip tir bén ngoai phong may tinh. Didu nay tranh tao ra mot khoang
trbng trong phong ma cho phép am hon, khong khi tu nhién di vao. Hé thong
khép kin bén trong thuong gid1 han trong kha nang (trén 15kW) boi khong gian
thém vao can dé chia cc thanh phan cua chu trinh 1am lanh va lugng 16n cac
6ng khi can thiét cho xtr 1y khi xa.
Hé thong khép kin gin bén ngoai trén tAng mai toa nha c6 thé 16n hon kha ning
nhung thuong khong dugce st dung cho cac ung dung lam lanh chinh xac.

Condenser Air Outlet

Hinh 2.2.2 — M6 hinh hé théng lam mat bang khong khi doc 1ap (1-bd phan)

b. Uu diém
- Hé’théng khép Kkin bén trong c6 chi phi lip dat thdp nhét; khong can
thiét 1ap gi cho mai nha hodc bén ngoai toa nha.

Building Roof

= Tét ca thanh phan chu trinh 1am lanh dugc cat giit bén trong mdt noi nhur
la don vi duy nhat nén c6 do tin cay cao.
c. Khuyét diém
= Kha niang giai nhiét ctia mdi don vi thap so voi cac hé thong khac.
= Cac hudéng khong khi ra vao cia duong 6ng 1am lanh doi hoi hé thong
ong dan va c6 thé yéu cau giam dd cao tran nha.
Do viy, hé thdng nay thuong dugc st dung cho cac ti hé thdng dién, moi
truong thtr nghiép va khu vuc phong may voi yéu cau st dung vira phai. Boi
khi dugc str dung dé€ khac phuc nhirng di€ém nong trong Data Center.
2.2.1.3 Hé théng lam lanh biang glycol
Loai hé théng nay dit tat ca thanh phan chu trinh lam lanh mot noi dong kin
nhu hé thong khép kin, nhung thay thé duong ong lam lanh to 16n véi mot b
trao doi nhiét nhé hon.
a. Nguyén tic hoat dong
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Sy trao d6i nhiét st dung dong glycol dé hap thu nhiét va truyén no ra khoi moi
truong IT. Cac bd trao d6i nhiét va ng din glycol thudng nhd cudn day
Condenser (hé théng 1am mét 2-bo phan) va éng dan khong khi (hé théng khép
kin) bai do glycol c6 kha niang hap thu va truyén tai nhiét cao hon khong khi.
Cac dong glycol qua cac 6ng ra mot thiét bi gan bén ngoai duoc goi 1a bd 1am
lanh chét luu. Nhiét luong dugc loai bé ra khong khi bén ngoai boi cac quat
thic day bén ngoai thong qua cac cudn ddy glycol néng trong bd 1am lanh chit
lru. Mot bd bom duoc ding dé luan chuyén glycol theo vong tuan hoan tir cac
diéu hoa phong may dén bo lam lanh chat luu.

Fluid Coaler
Fluid Cooler
Caoil
T Pump
Package
H\ ilding Roof

Hinh 2.2.3 — M6 hinh hé thong 1am lanh bang glycol
Uu diém
Toan bd chu trinh l1am lanh dugc dat trong mot don vi diéu hoa, dam bao
dd tin cay véi cung cac yéu cau khong gian nhu hé thong lam lanh bang
khong khi (2-bd phan)
DBuong éng glycol c6 thé chay dai hon va co thé dap tng nhiéu don vi
di€u hoa chi véi mot bd phan lam lanh chat luu va hdp bom.
Tai nhiing dig diém lanh, glyco} trong b phan lam lanh chat luq c6 thé
lanh hon nhiéu (duéi 100C), di€u nay lam n6 bd qua viéc trao doi nhiét
trong cac don CRAC va chay xuong duong ong tiét ki€ém dugc thiét 1ap
(jzic bi’ét. Do vay, chu trinh lam lanh bi ngung lai va khong khi lanh tir
ong tiét kiém s€ chiém cho trong duong ong lam lanh glycol va lam lanh
moi truong IT. Qua trinh nay dugc biét nhu 1a “lam lanh ty nhién” va
dap ung viéc giam chi phi hoat dong lam lanh dang ké khi st dung.
Khuyét diém
Céc thanh phan b sung cﬁp thiét (hop bom, cac van) lam tang dau tu va
chi phi cai dat so voi hé thong DX 1am lanh bang khong khi.
Viéc bao tri lwong 16n glycol va chét luong ciia hé théng 14 can thiét.
Pua ra ngudn chat 16ng dy phong cho méi trudng IT.

Do viy, hé thdng nay thuong duoc sir dung cho khu vuc phong may, Data
Center nho dén trung binh véi cac yéu cau st dung vira phai.

2.2.1.4 Hg¢ thong lam lanh bang nuéc

Tuong tu nhu hé thdng 1am lanh bing glycol, tuy nhién c6 hai sy khac biét 16n:
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Vong tudn hoan nude (con duoc goi 1a Condenser-bang nudc) duoc st dung
thay cho glycol dé hip thu va chuyén nhiét luong ra khoi méi trudng IT.
Nhiét lrong duge day ra khong khi bén ngoai théng qua mot thap 1am lanh thay
cho bo 1am lanh chat luu.

a. Nguyén tic hoat dong
Mot thap lam lanh loai bdé nhi¢t lugng tir phong may ra moi truong bén ngoai
bang cach phun nude 4m vao vat liéu nhu bot bién & dau thap (dugc goi 1a fill).
Nudc nay lan ra va mot sb bay hoi khi né nho giot va chay xudng bén duéi
thap nuée (mot quat duoc sir dung dé ting téc do bay hoi). Nhu cung cach thic
co thé ngudi 1am mat bang cach bay hoi md héi, mét lugng nhod nude duoc bay
hoi dé dap tng cho viéc ha nhiét do cho phan nudc con lai. Nudc mat & dudi
thap s& duoc thu lai va guri lai vao vong luan chuyén théng qua hop bom.
Condenser-nudc va thap lam lanh thuong khong duogce cai dat duy nhét cho viéc
sir dung ctia hé thong diéu hoa phong mdy tinh.
Chung thuong 1a mot phan cia hé thong 16n va sir dung dé loai bé nhiét luong
tir hé thong diéu hoa cua toa nha (gitp lam mat nguoi) va cac bé nude lanh
(trong phan sau).

Cooling Tower
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Hinh 2.2.4 — M6 hinh hé théng lam lanh bang nudc

b. Uu diém

» Toan bo chu trinh Iam lanh dugc dat trong mot don vi diéu hoa, dam bao
do tin cay.

= Cac vong duong dng nudc co thé dé dang chay dai va hau nhu ludn dap
ung nhiéu don vi di€u hoa va céc thiét bi khac tir mgt thap lam lanh.

= Vo6i méi trudng IT cho thué, viée dung cic Condenser-bing nudc
thuong it ton kém hon h¢ thong nudce lanh.

c. Khuyét diém

= Chi phi ban dau cao cho hé théng duong dng, hop bom va thap 1am lanh.

= Cac chi phi bao tri rat cao cho vi¢c v€ sinh va cac yéu cau xu 1y nudc
thuong xuyén.

=  Pua ra ngudn chit 1ong du phong cho mai truong IT.

= Thap lam lanh khong chuyén dung (duoc st dung cho toan bé toa nha)
€0 thé kém tin cay hon v6i thap lam lanh chuyén dung cho hé thong diéu
hoa khu vuec.
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Do vy, hé théng thudng duoc sir dung cing véi cac hé thdng xay dung khac
cho céac Data Center nho, trung binh va Ién véi cac yéu cau st dung cao.

2.2.1.5 Hé théng lam lanh bing nwéc lanh

Trong hé théng ndy, cac thanh phan cta chu trinh lam lanh dugc dat tir hé
théng may diéu hoa t6i mot thiét bj duoc goi la may lam lanh nudc.

a. Nguyén tic hoat dong
Chtrc ning cua bé nude lanh 13 cung cap nuéce lanh (nuée lanh khoang 8°C)
Nudc lanh duge bom vao cac éng dan tir bé nudc vao bd xtr Iy khong khi (dugce
biét nhu 12 don vi CRAH — Computer Room Air Handler) dugc dit trong moi
truong IT. Cac CRAH twong tu nhu CRAC vé hinh dang nhung hoat dong
khac biét, chung lam lanh khong khi (loai bo nhiét lwong) bang viéc hap thu
nudc 4m tir phong may qua cic cudn diy nudc lanh duoc cdp tir vong ludn
chuyén nudc lanh. Nhiét lugng duge loai bd khoéi moi truong IT theo dong
nuodc lanh (gio da am 1én) di ra CRAH va trd vé bé nudc. Tai do, nhiét luong
duoc day ra moi truong bén ngoai.
Hé théng bé nudc lanh thuong duoc chia cho nhiéu CRAH va duoc dung dé
lam mat cho toan bd toan nha.
Coaling Towar

Water Spray
Jets
Fill Area

— Water Chiller

|

Compressor —

Congenser Heat Exc —— Chilled Water Supply (CWS} Pipe

Evapklator Heat Exchanger " i 3h‘h""{'_‘}hi led Water Return (CWR} Pipe

Building Mechanical Room

Hinh 2.2.5 — M6 hinh hé théng 1am lanh bang nuéc lanh

b. Uu diém
= Thiét bi diéu hoa thudng co it chi phi hon, cé thanh phan it hon, va co
kha ndng giai nhiét cao hon so v6i cac thiét bi di€u hoa tuong duong.
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=  Vong tudn hoan nudc lanh c6 dé dang chay mot khoang cach rat dai va
dap ung duoc nhi¢u khu vyc IT (hoac toan bd tdoa nha) tir mot bo phan
may lam lanh.

» (Cac hé théng lam lanh nuéc c6 thé duoc thiét ké dé vo cung tin cay.

= Hé¢ théng lam lanh nuée c6 chi phi thip nhat mdi kW cho cac lip dit
16n.

c. Khuyét diém

= Hé¢ théng lam lanh nuéce thudng cé chi phi dau tu 16n cho cac lap dit
dudi tai luong IT 100 kW.

= Céc don vi CRAH thuong loai bo nhiéu do am tir khong khi hon cac don
vi CRAC tuong tng, do vay can nhiéu tién dé chi trd cho d¢ am khu vuc
trong cac moi trudong bén trong.

= Pua ra cic nguon dy phong chét 1ong cho moéi truong IT.
Do vay, hé thong thuong dugc sir dung cung vai cac h¢ thong khac trong Data
Center trung binh va 1én véi yéu cau st dung cao nhu mot giai phap chuyén
dung c6 gia tri 16n.

2.2.2 Hé thong 1am lanh chinh x4c gin tran va san nha
C6 hai b tri co ban cua thiét bj lam lanh chinh xac. C6 hé thong gén vao tran
nha va c6 h¢ thong dat trén san. Cac bién thé nhu treo tuong hodc cac hé thong
phan hoa thu nho twong tu nhu cdc h¢ thong gan tran nha va dugc str dung
tuong tu khi c6 khong gian tudong bao thich hop san sang.

a. Heé thong gin tran nha
Pay 14 cac thiét bi lam lanh chinh x4c nhé (136-227 Kg) treo trén cau tric tran
nha cua khu vue IT. Co thé la lanh 3-17 kW thiét bi may tinh va st dung bat ky
5 phuong phap giai nhi€t cho méi truong IT. Cac hé théng gin tran nha khdng
yéu cau khong gian san, tuy vdy cac hoat dong lip dit va bao tri s& phiic tap
hop véi vi tri trén cao cua chung. ) o )
Diéu quan trong la phan biét gitra h¢ thong gén tran nha voi h¢ thong mai nha.
H¢ thong DX ddc 1ap mai nha thuong lién quan t6i viée lam lanh khong gian
van phong va con nguoi (di€u hoa lam mat). Phan 16n h¢ thong DX mai nha 1a
ho?n toan doc lap va pham vi cong suat 40-150 kW. Tat ca cac thanh phan hé
thong lam lanh gom qé Condenser dugc dat trong mot tu dong ,kin.q bé hdfhoat
dong, chi c6 nguon cap dién va hai khe hod phia trén 1a can thiét dé cho khong
khi vao va ra. Bén trong khu vuc IT la cac 6ng dan d€ phan phoi khong khi
lanh dén thiét bi. Viéc str dung loai h¢ théng nay thi khong dugc t61 vu héa cho
moi truong IT boi nd gy ra tinh trang d am thap c6 nguy co hu hai cho céc
thiét bi IT.

b. Hé thong gin san
Heé théng 1am mat chinh x4c thuong cung cap pham vi 16n cac tinh ning.
H¢ théng‘Portable (cc‘)p dugc biét nhu 1a thiét bi lam mat tai cho) duoc 09i nhu
1a mot phan cua loai gan san, tuy vay chung luén c6 banh xe ¢ dudi va dé dang
di chuyén bat ctr noi dau can thiét. H¢ thong nay lam lanh 2-6 kW thiét bi may
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tinh va thuong cdn mot 6 cam tudng dé cung cap dién (loai 2-4 kW); nd gan
nhu 13 hé thong khép kin.

H¢ théng lam lanh chinh xdc c¢é I6n duoc st dung rong rai dé 1am lanh cac
khu vuc quan trong . N6 thuong 1a thiét bi c6 cong suat 16n nhat co trong Data
Center v6i kha nang lam lanh tir 20 kW téi hon 200 kW thiét may may tinh cho
mdi khung gdm. Hé thong phai tin dung khong gian san va phai c6 chién luoc
vi tri cho hiéu qua tdi da. Thong ) ky thuat, viéc dat lép va bao tri cho hé
thdng nay phu thudc cao vio hé théng dién hién hanh, cac kha nang két cau va
co khi cia toa nha. Do vay, doi hoi cac chuyén gia IT 1am viéc chat ch€ véi cac
bd phan quan 1y va nha san xuét trong sudt qua trinh thyc thi k¥ thuat.

2.2.3 Cac sip xép phwong phap két hep 1am lanh

Cac sip xép thiét bj két hop véi cac phuong phap giai nhiét thich hop cua
chung duogc trinh bay nhu sau:
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cau Condenser va ong dan lam lanh. Céc hé thong portable thuong khong st
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(=5

D L

= { ¢

- ~

= =

7] G

|

o0 o

= -

=)

< 2

— &l

g s
\(_g R 4 Phai c6 tran théng hoidc cac éng dan dugc Phai c6 tran théng cho cac dng Condenser.
:;. lap dat cho Condenser. BPam bao d¢ cao Céc h¢ thong 16n s€ yéu cau cac thanh
as 3m tir san dén cau truc tran. phan giai nhiét bén ngoai.
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cau cac ’th1et bi nhu hop bom, b6 phén lam chat Ivu va duong dng glycol.
lanh chat luu va dudng ong glycol. Céc hé thong portable thuong khong dung
cac thanh phan bén ngoai.
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Cac h¢ thong portable khong st dung hé
thong nude lanh.

Hinh 2.2.6 — Bang mo ta cac sap xép phuong an két hop lam lanh

2.2.4 Céc xem xét d6i v6i méi trwomg IT

Mot huong din cu thé mot ta cAu hinh 1am lanh tuong thich cho méi truong IT
voi cac kich cd khac nhau duoc liét ké sau day sé dugc st dung nhu mét dang
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tham khao khi hoach dinh gidi phdp lam lanh chinh xac. Nam kich thudc dugc

xem Xxét:

= Tu hé thong dién
» Khu vuc phong may

= Data Center nho
= Data Center trung binh
= Data Center 16n

Céc giai phap 1am lanh duoc danh dau chéo trong so ciu cau hinh thudng dugc
khong st dung véi phuong phap giai nhiét lién quan, mic du trong mot sb
ngoai I¢ dugc ap dung.

2.2.4.1 Tu hé thong dién
Co6 1-3 ti rack kin hay lugng tiéu thu 1-18 kW.
Day thuong 1a thach thuc cho viéc lam mat béi kich thude nhd cua nd va cac
han ché thong gi6. Néu nhiét d6 & mirc cao, thi dau tién 1a cd ging thong gid
cho cac thiét bi. Néu nhiét d6 van duy tri mitc cao va giai phap lam lanh chinh
xé4c dugc yéu cau, thi phai bao dam do thong gié thiét bi va cac yéu cau mat
bang co thé thoa cho giai phap dé xuat.
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Dung cho 3-6kW thiét bi.
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1a h¢ thong nude lanh, khong 6 vi tri c6 hon so véi khong gian san co.
the cho cac Condenser bén ngoai.

Hinh 2.2.7 — Bang mo ta céc sip xép phuong an két hop lam lanh

2.2.4.2 Khu vuc phong may

C6 1-5 ta rack kin hay lugng tiéu thyu 3-30 kW.

Thuong dugce dung cho khong gian van phong v mirc do khac nhau cua
khong gian san c6 va do thong gié. Cac phong voi tai luong tiéu thu nho, hé
thong dieu hoa toa nha c6 18 dap img du d¢ thong gié dé dap tmg cho cin
phong. Phan 16n khu vyc phong may yéu cau nhiéu hé thong portable hodc gan
tran nha va mot vai phong may chiu tai 16n s€ hoat dong t6t v6i mot hé thong
gin san 16n néu khong gian san sin co.
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16n du cho tiéu thu trén 25 kW néu du
manh.
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1a h¢ théng nudc lanh, khong co vi tri co
the cho cac Condenser bén ngoai.

1a hé théng nude lanh, khong c6 vi tri co
thé cho cac Condenser bén ngoai.

Hinh 2.2.8 — Bang mo ta cac sip xép phuong an két hop lam lanh

2.2.4.3 Data Center nho

C06 5-20 rack kin hay lugng tiéu thu 7-100 KW.

Thuong 1a cac phong duoc xay dung c6 muc dich véi khong gian va @6 thong
gi6 thich hop cho thiét bi IT. Néu luong tiéu thu dién qua cao (hon 3 kW cho
mdi ti rack) thi phai cﬁn thém khong gian danh cho giai phap lam lanh. Phan
lon str dung hé thong gan tran nha va gin san cd 16n. Hé thong portable dugc
str dung khi can thiét cho cic diém nong hodc 1am lanh tam thoi.
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mai va du khong gian san c6. Tang mai
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nén‘ nam trong 2 khu vuc IT. 'M(f)t hodc
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ti€u thu.

nén nam trong 2 khu vuc IT. Mot hé théng
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Chi str dung khi ngudn 1am lanh duy nhét
1a hé thong nude lanh, khdng c6 vi tri co
the cho cac Condenser bén ngoai.

Chi str dung khi ngudn lam lanh duy nht
la hé thong nuée lanh, khong ¢6 vi tri co
thé cho cac Condenser bén ngoai.

Hinh 2.2.9 — Bang mo ta céc sip xép phuong an két hop lam lanh

2.2.4.4 Data Center trung binh

C06 20-100 tu rack kin hay lugng ti€u thu 28-500 kW.

Thuong 1a cac phong dugc xay dung c6 muc dich voi1 khong gian va do thong
gi6 thich hop cho thiét bi IT. Néu luong tiéu thu dién qua cao (hon 3 kW cho
mdi ti rack) thi phai can thém khong gian danh cho giai phap 1am lanh. Phan
16n sir dung hé thong gan san ¢ 16n.

Phuwon A g s
ong Gan tran Gan san
phap
5 -
7 5
F ]
w I
=4}
£
- 2
op
£ = =
= Khéng str dung do khong cong suat moi Chi st dung n€u xay dung co ti€p xlc tang
E' don vi khong phu hop. mai va tang mai k& can khong gian Data
Center. Dung cho n}ét d6 nho va thap. Giai
phap cho chi phi thap.
Ny —
& L — i
|
gﬂ =7
o
< <
=
+ i
n(Q \2
s o
s . _
= Yz Khoéng st dung do khong cong suat moi Khoéng st dung do khong cong suat moi

don vi khong phu hop.

don vi khong phu hop.
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E’ Khong sir dung do khong cong suat mdi Chi sir dung néu xay dung c6 tiép xuc ting
don vi khong phu hop. mai va nhung khong gian qua xa. Khong
c6 h¢ thong nude hay Condenser-nude dén
duogc khong gian.
)
£ ]
=
=1\
=
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=
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= ==
Khong sir dung do khong cong suat mdi Chi sir dung néu h¢ thong Condenser-nuée
don vi khong phu hop. cta toa nha du kha nang hoédc chi phi st
dung thap hon h¢ thong nude lanh.
|
=
=
2 =
S
=
=
=
<5 — Al ATl
= =l =
- / 5\ / N
= Khong sir dung do khong cong suat mdi Chi sir dung khi c6 ngudn cép hé thdng
don vi khong phu hop. nudc lanh tin cdy.

Hinh 2.2.10 — Bang mé ta cac sap xép phuong an két hop lam lanh

2.2.4.5 Data Center lon

Co trén 100 ta rack kin hay lugng ti€u thy trén 200 kW.

Thuong 1a cac phong duoc xay dung c6 muc dich voi khong gian va dg thong
gi6 thich hop cho thiét bi IT. Mat d6 ngudn dién tang cao thi budc ting khong
gian phan phéi cho cac giai phap lam lanh. Sur dung nhiéu hé thong lam lanh
gan san ¢ 16n hodc cac hé thong lam lanh tang mai tiy chinh rat 16n (khong
thé hién & hinh bén dudi).

o1




Pai hoc Hoa Sen — Luan Vian Tt Nghiép

. Gan tran Gan san
phap
- b ot
i =
o0 ~ / .
E & |
= =
-
o <
g =
¢ 1
s =
E' Khong sir dung do khong cong suat mdi Khong sir dung do khong cong suat mdi
don vi khong phu hop. don vi khong phu hop.
Ny — ‘ | (‘
28 U
]
éﬂ =¥
©
< <
— =
= i
) N—
= 4
o D
E’ < Khong st dung do khong cong suat mdi Khéng st dung do khong cong suat mdi
= don vi khong phu hop. don vi khong phu hop.
= o a ﬁ
o t |
b | |
=)}
=)}
=
n(o
|
~
(Eo
Khong str dung do khong cong sudt mdi Chi st dung néu viéc lam lanh 12 mong
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Khéng str dung do khong cong suat mdi
don vi khong phu hop.

4

Chi str dung néu hé théng Condenser-nuéc
c6 kha nang st dung nhi€u hon va chi phi
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str dung thap hon v6i hé théng nude lanh.

i

_ED__L —Ay1

=

Hé théng nuée lanh

7N A
Khong sir dung do khong cong suat mdi Chi sir dung khi c6 ngudn cap hé thong
don vi khong phu hop. nudce lanh ddm nhiém quan trong.

Hinh 2.2.11 — Bang mé ta cac sap xép phuong an két hop 1am lanh

2.2.5 CA4c lwa chon cho hé thong 1am lanh
Mot s6 lwong cac lua chon san ¢ cho cac phuong tién va cac chuyén gia khi
chi dinh cac giai phap lam lanh.

= Sy diéu hudng dong khi
Ludng khong khi ctia cac hé thong gan san ¢& 16n trong diéu huéng di xudng
(downflow) hodc diéu hudng di 1én (upflow) va tham chi diéu huéng di ngang
(horizontal flow).
Str dung h¢ thong-downflow trong mdi trudng san nang hodc trong mdi trudong
khong san néng khi h¢ thong duoc gan trén bé
Str dung h¢ thong-upflow trong moi truong upflow hién tai ’ q
Cac h¢ thong-horizontal flow nén dugc xem xét cho su hop nhét IT va d6i moi
moi truong IT bang cach st dung thiét 1ap 161 di néng/lanh.

= Céc thiét bi do tim khoéi, hoa hoan, tu nudc

Chung cung cap sém canh bao va/hay ty ddng phong can trong sudt cac sy kién
tai hoa.

= B phan gitr do am
Thuong dat bén trong cac thiét bi 1am lanh chinh xac dé thay thé cho lugng hot
nudc bi mat trong qua trinh lam lanh va dugc str dung d€ ngan chén céc thiét bi
IT down-time do sy phong ra tinh dién.

* BO phan ham nong
Tang thém nhiét do dé khong khi lanh thoat ra ngoai thiét bi diéu hoa cho phép
tang su lam kho moi truong (lam gidm do am) khi can thiét.

=  Ong xo4n tiét kiém
Dung cho hé thong lam lanh bang glycol; dap (mg viéc giam chi phi hoat dong
hi€u qua bang viéc tiét kiém khi dong glycol du lanh.

2.3 H¢ thong phong ngira héa hoan
2.3.1 Phan loai cac dang héa hoan
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Hoéa hoan dugc phan thanh 5 cip do: (;ép A, B, C, D va K. Cac nguy co hoa
hoan trong Data Center thuong dugc x€p vao cap A va C do boi dac diém cua
nd. Céc hoa chat cia cap do B thuong khong duoc cat gilt trong Data Center.

Cép dé

Dang hoa hoan

Biéu twong

Hoéa hoan lién quan dén céc vat li¢u
de chay thong thuong nhu giay, go,
vai va mot so chat déo...

Héa hoan lién quan dén céc loai
chat long va chat khi dé chay nhu
dau hoa, son dau, xang...

Héa hoan lién quan dén hoat dong
thiét bi dién.

Hoa hoan cip C thuong 1a hoa hoan
cép A va B ma co su hién dién cua
dién.

Hoa hoan lién quan dén cac kim
loai hay hop kim dé chay nhu
Magié, Natri va Kali.

Hoa hoan 1ién hoan dén viéc nau
nuoéng do sir dung cac vat li¢u nhu
dau thyc vat/dong vat hay céc chat
béo.

Hinh 2.3.1 — Bang mo ta cip do hoa hoan
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Co ba yéu td doi hoi cho viéc hoa hoan ton tai: Oxy, nhiét va chit dbt. Tt ca
phai trong tac nhau cho phan img ma duogc biét nhu 1a Lira. Néu mot hodc nhiéu
hon trong ba yéu t6 duoc loai bo, lira khong thé ton tai. Do d6, phuwong phap
chita chay co thé khac biét phu thudc vao viéc yéu td nao duoc loai bo. Vi du
truong hop hé théng CO2 lam giam khi Oxy bang viéc thay thé né voi mot khi
CO2 nang hon, va vi khi CO2 lanh hon so v6i1 Itra nén n6 can tréd ltra lan rong
bang cach 1iy di nhiét.
Khi mot dam chay bat dau, no thuong duoc chia thanh nhiéu giai doan trong
qua trinh d6t chay. C6 bdn giai doan cta qué trinh dot chay: giai doan phéi thai
hodc giai doan trudce khi chdy, giai doan khoi thay dugc, giai doan ruc Itra, va
giai doan d6t nong manh liét. Nghién ctru dam chay cho thay rang giai doan
phéi thai cho phép khoang thoi gian nhiéu nhat dé phat hién va xir 1y sy hinh
thanh dam chay. N6 & khoang thoi gian ma cac hé thong phat hién hoa hoan ¢o
y nghia khac biét giit viéc san sang va khong san sang. Pam lira kéo dai dot
chay cang nhiéu vat chit, dan dén nguy co hu hai thiét bi cang cao mdc cho
dam chay duoc dap tat thanh cong. Cac vat chat dot chay cé thé dan dién hodc
gay hao mon cac mach trén thiét bj IT.

2.3.2 Chon lya gidi phap phong chira héa hoan
V6i muc dinh thiét ké mot giai phap phong chita hoa hoan cho mét Data
Center, ba diéu kién phai dugc thoa man: xac dinh sy hién dién ctia ngon Itra,
truyén dat sy tOn tai cua ngon ltra d6 t61 nhiitng ngudi hién dién va bo phan co
trach nhiém, va cudi cing 1a kim him ngon lra va dép tit n6 néu c6 thé. Tuong
tu vOi tat ca cac cong nghé lién quan to1 viéc phat hién , bao dong va dap tat
hoa hoan s€ dam bao mot giai phap phong chira hoa hoan hoan chinh.
Va trudce khi lua chon mot phuong phap, phai danh gia cac mdi nguy hai tiém
an va cac phat sinh. Cac van dé nhu san nang, do cao tran nha, s6 nguoi hién
dién trong khu vuc, thiét bi do tim dugc che khuét ra sao?.....d3 duoc giai dap
trudc khi mot phuong phép phong chira chay thich hop dugc chon lya

2.3.3 Cac dang hé thong do tim héa hoan
C6 ba kiéu thiét bi do tim chinh dugc st dung: thiét bi do tim khoi, thiét bi do
tim nhiét va thiét bi do tim ltra. Vi muc dich bao vé Data Center, thiét bi do
tim khoi thi ¢6 hiéu qua nhiéu hon; thiét bi do tim nhiét va lira thuong khong
duoc st dung trong cac Data Center vi nd khong déap ting viéc phat hién & thoi
ky dau cuia ngon lira va vi vay n6 khong dép tng su canh bao sém cho viéc bao
V€ céc tai san c6 gia tri.

2.3.3.1 Thiét bi do tim khéi tai chd

.'-\ \'\f“\\

-
Hinh 2.3.2 — Thiét bi do tim khdi tai chd
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Thiét bj do tim khoi thong thudng c6 thé bao pha mot khu vire khoang 84 m?.
Khong gian trong Data Center va cac Computer Room thuong duogc giam bot
dé bu ddp cho cac ludng khi phia trén can thiét trong cic méi trudng nay. SO
luong chuyén doi trang thai khi trong phong cang 16n, cang nhiéu thiét bi do
tim phai duoc dit trén mdi dién tich nhu sau:

Cic thay dbi khi Khu vue bao phii

mbi gio mdi thiét bi do tim
60 11.6
30 23.2
20 34.8
15 16.5
12 58.1
10 69.7
8.6 81.3
7.5 83.6
6.7 83.6
6 83.6

Hinh 2.3.3 — Bang m6 ta pham vi bao phu cua thiét bi do tim

Tiéu chuan mic dich cho cac khu vuc di chuyén khong khi phia trén trong cong
nghiép thuong 1a cr mdi 23 m® Céc thiét bi do tim dang tai chd thi hidu qua
trong cac Data Center va Computer Room ¢& nho. Mic du céac thiét bi do tim
dat tién, thong minh hon duoc sir dung, nhung chung it c¢6 it gia tri trong cc
khong gian nho hon.

C6 2 loai thiét bi do tim tai chd: quang dién va ion hoa.

Thiét bi do tim quang dién hoat dong bang cach stir dung mot ngudn sang hoic
chum sang va mot cam bién anh sang vudng goc véi no. Khi khong co gi trong
khoang cam bién, cam bién anh sang khong co phan tng. Khi khoi di vao
khoang, mot vai tia sang duoc khuéch tan va phan chiéu vao trong cam bién
khién né bat dau trinh trang bao dong.

LED
iGHT  LENS REFLECTED  &MOKE  LIGHT LIGHT
sbunce LIGHT pARTICLES BEAM LENS PHOTOCELL  cprcner

Hinh 2.3.4 — M6 ta cAu tao thiét bi do tim quang dién
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Thiét bi do tim ion hoa duing mot khoang ion héa va mdt luong nho sy buc xa
dé phat hién dam kho. Thong thuong, khong khi trong khoang duge ion bang
su buc xa gay ra mdt luu lugng dong dién 6n dinh. Khi khoi vao trong khoang,
n6 lam v6 hi€u hoac can trd viéc ion hoa khong khi khién cho dong dién sut
giam. Diéu nay kich hoat thiét bi vao trinh trang bao dong.

2.3.3.2 Céc thiét bj do tim khéi théng minh tai chd
Céc thiét bi do tim khoi thong minh tai chd ciing twong ty nhu cac thiét bj dom
tim tai chd thong thudng ngoai trir nd hoat dong voi mot bang didu khién bao
dong thong minh c6 dinh dia chi dé co thé dé dang bao cio vi tri ngon ltra mot
cach chinh xac hon. Mot sO ¢6 kha nang ty dong can bang v6i viée thay doi
moi trudong nhu d6 4m hay bui ban tich tu. Chiing ciing c6 thé dugc 1ap trinh dé
nhay cam hon trong cac thoi gian nhét dinh trong ngay, vi du nhu khi moi
nguoi ro1 khoi khu vue, 4o nhay cam s€ tang 1én.
Céc thiét bi do tim thong minh tai chd thuong dugc dat phia dudi san nang,
phia trén tran nha. Tuy vay, cac thiét bi do tim tai chd duoc diéu chinh dé sir
dung trong cac ong xtr 1y khong khi dé phat hién cac kha nang hoa hoan trong
hé théng HVAC. Bang cach dat thiét bi do tim gin duong Ong thoat ra va ong
thong hoi ctua cac don vi CRAC, viéc phat hién co thé duoc tang nhanh.

2.3.3.3 Thiét bi do tim khéi ldy miu khéng khi
Viéc do tim khoi bang viéc 1dy mau khong khi, thuong duge xem nhu mot hé
thong “Phat Hién Khéi Rat S6m” (VESD — Very Early Smoke Detection),
dugc mo ta nhu mot thiét bi do tim quang dién c6 cong sudt cao. Hé thong lay
mau khong khi dung phuong phap do tim tién tién sir dung tia laze rt nhay
cam, manh mé hon so véi cai co trong thiét bi do tim quang dién thong thudng.
Khi cac mau vat chat di qua thiét bi do tim, chum laze c¢6 kha ning phan biét
chung 14 bui hay 13 cac san pham cta qué trinh dbt chay.
Hé thong 1ay mau khong khi gdm mot mang ludi cac ong gin lién toi mot thiét
bi do tim duy nhét, lién tuc hit khong khi vao va lay mau. Cac ong thuong
dugc 1am bang nhya PVC nhung ciing ¢ thé 1a CPVC, EMT hoic bing dong.
Phu thudc vao khong gian dugc bao vé va cAu hinh cta nhiéu cam bién, cac hé
théng nay c6 thé bao phit mot ving 232 m? dén 7,432 m®. Mic du do bao phu
rong, cac cam bién c6 thé duoc xac dinh vi tri mot cach quan trong dé dé bao
tri va sira chita. Thiét bi do tim khoi phu thudc vao ba bién sb: do nhay cam cua
thiét bi, su 16 rang ciia dudng khoi hudng dén thiét bi, va mat do khoi khi nod
cham t6i thiét bi. Trong mét khu vyc nhu 1a Data Center, su luu thong luéng
khi thi nhanh chong, né tré nén khé dé phat hién khoéi voi thiét bi do tim tai chd
dic biét trong giai doan ban dau cua ngon hira. Piéu nay lam cho VESD la giai
phap do tim khoi mang gia tri 16n cho cac Data Center. Hé thong 1dy mau
khong khi duoc thiét ké dé phat hién cac mau nho ciia qua trinh dét chay nhu
nhing thir duoc thoat ra tir duong dng trong cac giai doan dau cta hinh thanh
dam chdy. Khi cac mau khéi tréi qua duong 6ng va vao trong thiét bi do tim,
chim laze s& phan biét cac mau nhé 1a hat byi hay 1a thd pham ctia qua trinh
dbt chay. Quy trinh do tim nay c6 thé nhay cam 1én gap 1000 1an so vdi cac
thiét bi do tim quang dién hay ion héa.
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Hinh 2.3.5 — Hé thong do tim 1ay mau khong khi

2.3.4 CA4c dang hé thong chira chay

Mot lghi ngon lra dugc phat hién trong Data Center, h¢ théng phai thgc hién
dap tat ngon Itra mot cach nhanh chong ma khong gay anh huong dén hoat
dong cua Data Center. D€ lam di€u nay, c6 nhiéu phuong phap dugc st dung,
c¢6 nhiéu cai t6t hon nhimng céi khac. Bat ké phuong phap nao dugc st dung, nd
phai ddp Gng mot bién phéap loai trir hé thong dap tit trong truong hop bio
dong gia.

2.3.4.1 Bot
Bot chita chay hay con goi chinh xac 1a bot AFFF (Aqueous Film-Forming
Foams) hay bot ARC (Alcohol Resistant Concentrate), thuong duoc dung trong
cac dam chay chat 1ong, boi n6 phi 1én trén bé mat chat long dé chay, ngin
chin oxy tiép xuc v6i ngon lira do vay dap tit dam chay. Bot dan dién do do
khong sir dung ¢ nhitng noi dién hién dién. Vi vay, né khong nén duoc st dung
trong cac Data Center.

2.3.4.2 Héa chat kho
Hoa chat kho hogic bot kho c6 thé thé ding cho nhiéu dang ddm chay va gly it
nguy hai cho moéi truong. Cac loai bot khac nhau c6 thé duge dung tuy theo
dang dam chay. Ching khong dan dién nhung doi hoi don dep. Ching dugc sir
dung trong nhiéu tng dung cong nghi¢p nhung khong khuyen khich dung cho
Data Center boi lugng du con lai khi phong ra.

2.3.4.3 H¢ thong phun nuée (sprinkler)
Vo1 phun nu6e phun ra khi kip van m¢ ra. Cac kip thuong 1a hop kim hoac
bong thuy tinh ¢6 thé m¢ ra khi n6 dat t61 nhiét do khoang 165-175°F. bay la
diéu quan trong dé cht y boi thoi diém kip mo thi nhiét d6 xung quanh dau voi
phun c6 thé la cao hon 1000°F. Diéu nay can thiét dé tang nhanh phan tmg cua
hé thong phun nudc bang cach cho kip mé ra ¢ nhi¢t do thap hon.
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Hinh 2.3.6 — Thiét bj voi phun sprinkler

Heé thdng voi phun duoc thiét 1ap trong ba cau hinh khac nhau: wet-pipe, dry-
pipe va pre-action
= Wet-pipe: La hé thong VoI phun ¢6 cac dau VoI phun tu dong duoc gin
vao hé théng duong dng cd sin nudce, va ndi két voi ngudn nude, nho
do, nudce s€ phun ra ngay lap tic, qua cac voi phun da mé do nhiét tir
dam chay phat ra kich hoat. N6 dugc thiét 1ap phd bién va thuong duogc
xay dung trong céc kién triic cach ly dé tranh dong bang.

TYPICAL
WET PIPE %
SPRINKLER
SYSTEM . : R
Wit Mator A\ /. m
dsm | B\ /. e
‘@ | E’J‘_
Check Valve
—\_“M‘ Alaem Vol T T—
FroDopt % ~, e
T Gatn Vabhve
Conaacton e ToConrlWate Sl ToSysem e
Main Dyain
- I*E -'ﬂmn{ﬁiﬂlﬂi H”:
Watae
Supply

Hinh 2.3.7 — M6 ta hé thong chita chay voi phun Wet-pipe

= Dry-pipe: La hé théng voi phun c6 cac dau voi phun ty dong dugc gian
vao hé thong dudng dng c6 chira khong khi hodc nitrogen dwogc duy tri
boi ap luc, va khi voi phun da m¢ do nhi€t tir ddm chdy phat ra kich
hoat, khi bén trong duong 6ng thoat ra, cho phép ap luc nude lam mo
van 6ng. Nho do, nuéc chay vao hé théng dudng dng, va rdi phun nudc
ra qua cac voi phun da mo.
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TYPICAL %
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i) [ Air Pressure

Supahy
Hinh 2.3.8 — M6 ta hé thong chita chay voi phun Dry-pipe

= Pre-action: La hé théng voi phun c6 cic dau voi phun tu dong duoc
gin vao hé thong dudng 6ng cé chira khong khi, co thé co hodc khong
c6 ap luc, va c6 mot hé thdng béo chdy bd sung dugc lap dat tai cung
nhitng vi tri c6 dat dau voi phun. Khi hé thong béo  chay kich hoat, n6 s&
mo van cho phép nude chay vao hé théng duong ong, va rdi phun nude
ra qua cac voi phun da mo.

Céc voi phun nude binh thuong khong dugc khuyén dung cho cac Data Center,
tuy nhién, phu thudc vao cac quy dinh phong chay dia phuong, nén chung c6
thé duoc yéu cau.
2.3.4.4 Binh chira chay xach tay

Céc binh chira chay dugc dit ding chd can thiét dé dé dang sir dung va c6 thé
st dung bdi bat ky nguoi nao. Gia tri ciia binh chita chdy doi vai Data Center 1a
kha nang dép tat dam chay trude khi h¢ thong chira chay chinh kich hoat. Va
nhu dé luu y truée do, mili nguoi la phuong tién phat hién chay hiru hiéu nhat,
giip cho viéc dap tat ngon Itra & cac giai doan sdm nhat.

Hinh 2.3.9 — Binh chira chay xach tay
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Nhiéu loai binh chita chay khac nhau dugc phé chuin cho viéc st dung trong
Data Center va thay thé cho loai Halon 1211 (Nhu loai HFC-236fa hay c6 tén
thwong mai phd bién 1a FE-36, co thé st dung trong cac khu vuc c6 dong
nguoi. Mot vai loai khac nhu Halotron I, Halotron II va Novec 1230, chung an
toan cho méi trudng va khong dé lai du luong khi thoat ra. Cac binh chita chay
sach nay dap tit ddm chay bang cach loai bo nhiét va ngin chin qua trinh dét
chay vé phuong dién héa hoc).

2.3.4.5 Hé théng chira chay hong thiy
Hé thong chita chay hong thuy, doi khi con duge xem nhu hé théng chita chay
tac nhan sach, ¢ thé st dung cho cac hoa hoan cép do A, B va C. H¢ théng
chita chay tac nhan sach dang khi c6 hiéu qua cao trong cac khu vuc bi gioi
han, che diy nhu Data Center 1a mot méi trudng 1y tuéng. N6 thuong toén
khong qua 10 gidy dé cac tac nhan thoat ra va tran ddy phong. Céc tac nhan
thuong duge cac bé ap luc (hoidc binh nén xy-lanh).
S6 lugng bé sir dung phu thudc vao tong sd lugng phong duge bao vé cing nhu
luong tdc nhan st dung. Céac khu vuc bi che khuét trong Data Center hién dién
mdi de doa to 10n vé hoa hoan. Néu cac duong day dién bi hu hai, hoic thong
long hoac dugc bdo tri kém ¢ cac khu vuc moé rong, sy kiém tra béng mét
thong thuong s& dé 10 ra cac van dé va cac stra chita can duoc thuc hién. Nhung
viéc phat hién ra mot van dé trong khu vyc khép kin thi kho khan hon rat nhiéu.
Khong nhu cac hé théng dap tit bang nude, cic tic nhan dang khi tiép can dén
nhitng noi khé nhat nhu bén trong ti thiét bi. Sau dé chat khi va cac thir pham
clia nd c6 thé thoat ra ngoai ra Data Center v&i nhitng anh hudng rat it dén moi
truong va khong c¢6 du lugng.

KD ey

=

:

|

Hinh 2.3.10 — M6 ta hé thong chita chay hong thuy

Cac tac nhan nay khong dan dién, khong dn mon va vai loai ¢ thé an toan
duoc phoéng ra khu vyc dong nguoi. Cai tén “tdc nhan sach” thuong duoc su
dung boi n6 khong dé lai du lwong va khong gay ra sy hu hai phy thém.

Tac nhan chita chay 1a hop chit héa hoc dang khi ma dap tat duoc ngon lura
bﬁng cach “bop nghet thd” hodc loai bd nhi¢t. V1 mot can phong khép kin, bi
che pht, céc tac nhan khi rat c6 hiéu qua trong viéc chita chdy va khong dé lai
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du luong. (Luu y: trude day nhiing nam 1960, Halo 1301 dugc sir dung rong
rai nhu mot tac nhan khi hiéu qua trong viéc chita chay, tuy nhién vé sau nam
1994, thi chit nay bi cam str dung do ¢6 tac dung 1am suy giam tang 0z06n).

Céc tac nhan khi dugc chia lam hai loai: cac khi tro va cac hop chét Flo.

(Tén goi cac tac nhan nay dugc chi dinh theo tiéu chuan NFFPA 2001, cac tén
thong thuong trong ngodc 1a tén thuong mai thudong dugc goi).

a. Cac khi tro

Mac du con ¢6 cac khi tro khac dugc phé duyét bai NFPA 2001: 1G-55 (Pro-
Inert), va 1G-541 (Inergen) duogc chip nhin va sir dung rong rii hién nay. Cac
tac nhan khi tro dugc liét ké trong NFPA 2001 bao gém: Carbon Dioxide
(CO2), IG-55 (Argonite), 1G-100 (Nitrogen) va 1G-01 (Argon).

= Carbon Dioxide

Carbon Dioxide hay CO2 Ia khi tro, n6 1am giam noéng do Oxy can thiét cho
viéc duy tri ngon lira bang cach thtrc chuyén dbi ty nhién. Boi CO2 ning hon
khi Oxy, n6 chiém iy bé mat ngon lira va “bop ngat” né. Dicu d6 1am loai tac
nhan nay khong an toan dé thoat ra & cac khu vuc dong ngudi. Theo nhu tiéu
chuan (NFPA 12), n6 khong duoc sir dung trong khu vuc dong ngudi, do vay
khong duoc khuyén dung cho Data Center. Néu duogc str dung trong khu vuc
nay bai khong cé sy thay thé phi hop ndo c6 thé dung, thi mot ké hoach so tan
hop 1y phai duoc dit ra va cac co ché an toan ding dé thong bao cho nhan vién
va so tan khoi khu vuc trude thoi diém van hanh hé théng chira chay.

CO2 khong dan dién va khong gy hu hai. Nhung mot bat loi khac 13 lugng
16n thung chua tich trit duge yéu cau dé phong ra hiéu qua. CO2 duoc chira
trong cac bé ¢ dang khi va chiém dung tich gip 4 1an so vdi dung tich Halon
1301, diéu nay 1a su chon tbt cho bat ky Data Center niao danh gia cao vé
khong gian. Mot vai tng dung & cac phong may bién 4p, cac phong chuyén
d6i, cac vom cable, may phat dién va cac quy trinh cong nghiép.

= IG-55 (Pro-Inert) va 1G-541 (Inergen)
Pro-Inert 1a mot khi tro bao gdm 50% Argon va 50% Nitrogen. Inergen 1a khi
tro bao gdm 52% Nitrogen, 40% Argon va 8% Carbon Dioxide, tit ca déu vén
duogc tim thy trong khong khi. Vi vay, n6 co do suy giam 6z6n (ODP — Ozone
Depletion Potential) bang khong, kha ning 1am ndng toan cau thap chap nhan
dugc va khong tao ra bat ky san pham nguy hai nao ctua qud trinh phan huy. N6
cling khong dan dién va khong dé lai du luong, va an toan khi thoat ra khu vuc
dong nguoi. N6 duoc cét giit & dang khi trong cac bé ap luc cao va duge dat
cach xa td1 91 m khoi khu vuc dugce bao vé.
Mot thuan loi duge tinh dén 13 cac khi tro c6 mot dung tich gép 10 14n so véi
nhimng lya chon khéc c6 thé sir dung hién nay. Hon nita, dé giam thiéu luong
luu trit can thiét cho hé théng bao vé nhiéu phong, cac bd chon loc van khoéa co
thé duoc dung dé hudng tac nhan dén khu dugc bao dong.
Cac khi tro duoc sir dung trong Data Center, cic van phong vién thong va cac
ung dung quan trong khac nhau.
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b. Cac hgp chat Flo
Mic du ¢ cac tac nhan thay thé dugc phé duyét bai NFPA 2001: FK-5-1-12
(3M Novec 1230), HFC-125 (ECARO-25 / FE-25), va HFC-227ea (FM-200 /
FE-227) dugc st dung rong rai va nhu mot tac nhan thuong mai dung cho vi¢c
bao v¢ céc tai san co gia tri cao.

» FK-5-1-12 (Novec 1230)
Co6 ODP bang khong va tac dong lam am toan cau cuc ky thp. Puoc cit giit &
dang chat long, khong mau va gan nhu khong mui. Mac du tai nhiét do trong
phong no la chat long, n6 dugc phun ra ¢ ra dang khi khoéng dan dién ma khong
dé lai du luong va khong nguy hai cho nhirg nguoi c6 mat ¢ do; tuy vy, nhu
bat ky tinh hudng chita chay khéc, tat ca moi ngudi phai so tan khoi khu vyc
ngay khi c6 am thanh bao dong. H¢ théng FK-5-1-12 c6 cung mot yéu cau
khong gian cat giir nhu cac tac nhan halocarbon thong thuong.

= HFC-227ea (FM-200 / FE-227)

HFC-227ea c6 ODP bang khong va tic dong lam am toan cau cuc ky thap.
Puoc cat gitt & dang chét 1ong, khong mau va gan nhu khong mui. Mic du tai
nhié¢t d6 trong phong no la chat 16ng, no dugc phun ra ¢ ra dang khi khong dan
dién ma khong dé lai du lugng va khong nguy hai cho nhitng nguoi c6 mat ¢
d6; tuy vay, nhu bat ky tinh hudng chira chay khac, tit ca moi ngudi phéi so tan
khéi khu vyc ngay khi c6 am thanh bao dong. N6 co thé duoc st dung vdi1 do
cao 1én t6i 4.9 m va khong gian cét gitr gip 1.7 1an dung tich ctia Halon 1301.

2.3.5 Nt nhén bao chay va cac thiét bi tin hiéu
Nut nhin bao chay cho phép ngudi hién dién thong bao cho moi ngudi trong
toa nha vé hoa hoan. Nhitng cai nay nén dugc dat tai moi 161 thoat hi€ém va mdt
khi nhan thi c6 thé thong bdo dén bo phan chita chdy. Nt nhan bio chay doi
khi 1a cach t6t nhat dé nhan biét dugc dam chay trong giai doan ban dau cia no.

Hinh 2.3.11 — Nt nhan bao chay

Céc thiét bi tin hiéu duoc kich hoat sau nat nhit bao chay hodc sau khi thiét bi
do tim dua ra tinh trang bao dong. Thiét bi tin hiéu dua ra mot loat 4m thanh
hodc tac dong thi giac cho nhitng ngudi c6 mit bén trong toa nha nhu mot tin
hiéu so tan khoi khu vue. Cac Am thanh c6 thé bao gff)m coO1 hy, chudng reo,
giong nodi canh bao. Tam truyén dat Am thanh tir 75 dBA t6i 100 dBA.

Céc thiét bi tin hi¢u thi giac chu yéu dé thong bao cho nhig ngudi khiém
thinh. Anh sang nhap nhay thuong két hop v6i mot den nhay Xenon dugc bao
vé bang 16p boc plastic. N6 duoc thiét ké voi cuong d6 sang khac nhau duoc do
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Qﬁng don vi candela (cd). Tan sb nhay tdi thiéu cho cac anh sanh nén 1a 1
lan/giay.

Hinh 2.3.12 — Cac thiét bi tin hiéu bao chay

2.3.6 H@¢ thong diéu khién

Bit ké s luong cac san pham do tim va chita chay trong tda nha, chung sé& 1a
v6 dung néu khong c6 mot hé théng diéu khién, thuong duoc biét nhu 1a bang
diéu khién bao dong hoa hoan (FACP — Fire Alarm Control Pannel). Cac hé
thng diéu khién 13 “dau ndo” cho mang ludi phong chita chdy cta tda nha.
MB®i hé théng duge phan tich sau d6 dugce trinh bay boi hé théng diéu khién bao
dong chay. Cac bang bao dong c6 thé 1a cac bang diéu khién thong thuong hodc
1a cac bang diéu khién théng minh dinh dia chi véi cac thiét bi do tim cing loai
(thong thuong / thong minh c6 dinh dia chi) va véi cung giao thirc thong tin.

Hinh 2.3.13 — Hé thdng diéu khién phong ngira hoa hoan

Tuy thudc vao bang diéu khién, né c6 dé diéu chinh cac mirc d6 nhay cam cia
c4 thanh phan khac nhau nhu cac thiét bi do tim khoi va co thé 1ap trinh dé chi
bao dong sau khi mdt trinh tu sy kién nhét dinh duoc dién ra. Cac chuong trinh
may tinh dugc sir dung béi cac hé théng nay cho phép ngudi dung thiét 1ap thoi
gian tri hodn nhat dinh,cac ngudng gidi han, mat khau, va cac tinh ning khéc.
Céc bao cdo c6 thé duoc tao ra tir cac bang diéu khién thong minh, qua dé c6
thé nang cao hiéu suat hé théng phong chita chdy (nhu viéc c6 thé xac dinh cac
cam bién hu hong).

M5t khi thiét bi do tim, nat nhin bao chay hodc mot cam bién duoc kich hoat
thi hé thong diéu khién tu dong thiét 1ap mot danh sach cac quy tic da duogc lap
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trinh dé thuc hién. N6 ciing c6 thé cung cdp cac thong gia tri cho nhiing ngudi
co trach nhiém.
2.3.7 Trang thiét bi dic nhiém quan trong

Véi tat ca thanh phan phong chira chay da dugc dinh 1o, budc cuéi cung la dem
chung gin vé6i nhau dé tao ra mot giai phap manh mé va c6 do san sang cao cho
Data Center. Piéu quan trong can cha y 13 trong cac loai thiét bi do tim, thiét bi
chita chdy va cac tic nhan dang khi nhu trinh bay, khong phai tit ca déu dugc
khuyén dung cho Data Center.

Danh sach cac thanh phan sau day cho Data Center voi muc tiéu thoi gian hoat
dong 7x24x365:

= Thiét bj do tim tai chd thong thudng

= Thiét bi do tim tai chd thong minh

= Thiét bj do tim 14y mau khong khi (VESD)

» (Céc binh chita chay

= Hé thong chita chay hong thity

= Tac nhan sach thay thé Halo

= Nt nhan bao chay

= Céc thiét bi tin hiéu

= Hé thong diéu khién / bang diéu khién bao dong hoa hoan (FACP)
Sur do tim tai chd v6i thiét bi do tim quang dién duoc dicu khién boi bang dicu
khién (thong thuong hodc thong minh) nén duge st dung. Céc thiét bi do tim
nén dugc dat dudi san nang cling nhu trong moéi truong chinh. Mot cau hinh do
tim tuan ty nén dugc str dung. Tai bao dong ban dau khong nén kich hoat hé
thong chira chay, ma nén thuc day hé thong diéu khlen phat ra canh bao . Khi
thiét bi do tim tlep theo dua ra bao dong, no6 s€ cung cap xac nhan vé hoa hoan
to1 hé thong diéu khién va bang diéu khién s& bit dgu mét trinh tu dé kich hoat
hé thong chira chay tai ché.’Viéc kich hoat nat nhan bao chgiy s€ lgich hoat su
giai phong 1ap tic cho hé thong chira chdy thong qua bang di€u khién bao dong
héa hoan. ’ ’
Céc h¢ thong do tim khoi 1ay mau khong khi du phong nén duogc thiét 1ap bén
duoi cing nhu bén trén san nang. Toan bo hé thong do tim phai dua ra tinh
trang bao dong trude khi hé thong chira chay hong thiry duoc phong ra. Khuyén
khich viéc dung cac thiét bi do tim tai chd thong minh ¢ vi tri ong thong hoi va
6ng xa cta mdi don vi CRAC. Néu bat ky hé thong 6 Qng dan ndo cé trong toa
nha, thi cac thiét bi do tim khoi ong dan nén dugc thiet 1ap. Hon nira, dé tranh
viéc bat ngo phong tac nhén chita chay, khong mot bao dong ca nhan nao co
thé kich hoat viéc phong ra. Phan 16n cac hé thong tdc nhan sach thay thé
Halon dugc st dung hién nay nhu HFC-125 (ECARO-25 / FE-25) va HFC-
227ea (FM-200 / FE-227) boi du lugng nho va hiéu qua cua nd. Ngoai hé
thong chita chdy hong thuy, quy dinh chita chay co6 thé yéu cau mot h¢ thong
chira chay voi phun sprinkler. Trong trudng hop nay, n6 phai 1a h¢ thong pre-
action de¢ tranh cac hu hai ngau nhién do nudc gay ra cho Data Center. Cac
binh chira chdy nén dat ¢ khap noi trong Data Center va két hgp véi cac quy
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dinh chita chay dia phuong. Nén c6 cac nut nhan bao chay cing nhu cac thong
béo chi din & mbi 16i thoat hiém va cac thiét bi tin hiéu dit khip noi trong Data
Center dé c6 kha ning thong bao cho tat ca nhan vién bén trong vé hoa hoan.
Bang diéu khién bao dong hoa hoan nén c6 kha ning chiu 15i, cho phép lap
trinh va c6 kha ning giam sat tat ca cac thiét bi. Néu ban diéu khién dam nhiém
nhiéu khu vuc phong chay, tat ca cac thiét bi do tim nén duoc dinh dia chi dé
cho phép h¢ théng diéu khién co6 thé x4c dinh mdt cach chinh xac vi tri bao
dong. Hé théng diéu khién 1a can thiét cho hiéu suat ciia hé théng phong chira
hoa hoan. N6 phai phéi hop trinh tu céc sy kién dé thuc hién ngay khi c6 bao
dong ban dau. Va tat nhién, tit ca moi thir s& khong diy du néu khong c6 cac
vin ban va cac thi tuc tinh hudng khan cip hiéu qua, duge cing ¢ voi cac dot
tap hudn thudng xuyén cho toan b nhan vién.

2.3.8 Cic thuc thi tot nhat cho doanh nghiép

a. Danh sach cac thue thi khuyén dung

= Pam bao Data Center dugc xay dung céc xa cac kién trac ma c6 thé gay
ra moi de doa hoa hoan cho Data Center.

= Cac thu tyc khép cip nén dan trén tit ca cic bang thong bio va bang
di€u khién h¢ thong bao dong hoa hoan.

= Hé thong bao dong hoa hoan nén két hop nhiéu giai doan canh bao.

= Mot hé théng loc khéi phai dugc thiét 1ap.

= Tat ca bang dién tr phai khong bi rang budc bai bat ky can tré nio.

= Tat ca cac nit EPO (Emergency Power Off) va nut nhan bio chay phai
duoc dan nhan thich hop dé tranh bat ky sy nham lan.

= Tat ca vi trf binh chita chay phai duoc xac dinh rd rang va cung cap
thong tin ve€ loai ddm chay dé su dung no.

» Cac khe hé trén tuong phai dugce bao phu véi chét bit kin chiju ltra dugc
phé duyét.

= MSQi 16i thoat hiém nén c6 mot danh sach cac sd dién thoai khan cép rod
rang.

= Thyc thi mot chinh sach khong hut thudc trong cac phong IT va phong
di€u khién.

= Hé théng EPO khong nén duoc kich hoat boi bao dong hoa hoan.

= Hg thong chita chay nén phai dugc thiét ké véi kha ning bao tri duoc
luu y. Cac thanh phén thay thé va cac hang du trir phai duoc cat giur
ding khu vyc. Cac h¢ thong phai duoc ti€p can dé dang.

= Cho phép duy tri hoat dong cac don vi CRAC khi hé théng chira chay
dang ¢ tinh trang b4o dong.

= Céc voi phun sprikler pre-action nén dugc thiét lap trong Data Center
(néu dugc yéu cau) cling nhu trong cac hang lang.

= Cung cap ngudn nudc phu cho cc voi phun sprinker.
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= Cac dau voi phun sprinker nén dit 16m vao tran nha dé tranh phun nudc
bat ngo.
= Cac Data Center nén khéng cé thung rac.
= Cac trang bi van phong trong Data Center phai dugc lam bang kim loai
(Ghé c6 thé 1a loai 16t ném chd ngdi).
»  Cac vat dung du trit nhu glay, dia nhya, day budc... nén duoc dé hoan
toan trong tu kim loai kin.
= Tét ca nhin vién phai dugc huin luyén ky ludng vé toan bo cac thiét bi
do tim vé va hé thong phong chita chay & trong khap Data Center. Viéc
huan luyén nay nén dugc thyc hi¢n déu dan.
= Cac duong 6ng dan khi tir cac bd phan khac cia toa nha khong bao gid
nén di qua Data Center. Néu khong khi thi cdc van giam phai duogc s
dung dé ngdn chan Itra lan sang khu vuc Data Center.
= Cac dudng 6ng dan nudc tir cac bo phan cia toa nha ciing khong bao gid
nén di qua khu vuc Data Center.
= Khong dugc c6 cac diy ndi mé rong hodc day dién duoc dit phia dudi
cac thiét bi, tham vai hodc bat ky vat che phu khac.
= Cac khu vuc may tinh phai tach biét v6i cac phong khac bai kién trac co
kha ning chong hda hoan tir két cau san td1 tang nha (hodc mai nha).
» Tranh dat khu vuc may tinh lién ké véi cac khu vuc co cac hoat dong
nguy hiém dugc thuc thi.
b. Céc 156i phé bién
Mot s6 161 thuong gip voi hé thong phong chita hoa hoan ¢ Data Center:
= Hé thong chita chdy tu dong ngung hoat dong don vi CRAC. Piéu nay
khién cho thiét bi vi tinh tré nén qué nong.
= Sir dung céc tac nhan chira chay bang hoa chat kho dé chita chay phong
may tinh s€ lam hu hai cac thiét bi may tinh (c6 thé chira chdy hi¢u qua
nhung d¢ lai du lugng bam trén thiét bi)
= Pé cic chét liéu d& chay ¢ bén dudi san nang.
Phan 16n cac dam chay vdi cac trang thiét bi dic nhiém co thé ngan chan néu
cac 101 pho bién dugc ngan ngtra va cac thiét bi do tim dugc chi dinh hop 1y va
dugc gidm sat. Sai s6t do con nguoi dong vai tro 1on trong viée ngan ngura cac
hiém hoa hoa hoan va phai duogc loai trir thong qua viéc tip huin va cac thu tuc
duoc thuc thi.
2.4 Hé thong mang cable
2.4.1 Kha nang chiu dung co hoc
Piéu dau tién va trudc nhat, mdt mang cable phai cé vai tro nhu mot vat do
hi€u qua va bén viing cho cac day cable.
Hi¢u suat co hoc cua tat ca san pham va phu kién phai dugc kiém tra véi céac
yéu cau nghiém ngdt dugc quy dinh boi ti€éu chuan quéc té IEC-61537.
2.4.1.1 Trong tii hoat dong an toan cho hé thong mang cable

67



Pai hoc Hoa Sen — Luan Vian Tt Nghiép

ch ndi béng 1/5 chiéu dai mo rong. Do bién dang dugc do tai chinh gitra cua
phén m¢ rong. Trong tai hoat dong an toan (SWL — Safe Working Load) dugc
coi la gia tri thap nhat cua:

= Trong tai co thé giy ra su bién dang & mirc 1/200 phan mé rong.

= Trong tai pha v& dugc chia cho 1.7 néu bién dang khéng dat murc 1/200.

( d<P/200 )

Hinh 2.4.1 — Trong tai an toan cho mang cable

2.4.1.2 Trong tii hoat dong an toan cho cac phu kién
Cac chan dé duoc phén loai boi trong tai dugc cho phép (theo don vi daN)
Tat ca phai dugc kiém tra va tuan theo tiéu chuan IEC-61537 véi quy tac:

F : 1a tai trong 4p dung cho phu kién. ,

d : 1a khodng cach giit truc modc treo va vat tai. T V
T : 12 d6 xodn (don vi daN.m) ap dung cho méc treo. B
Cong thuec tinh: _ g @
Tong F =F1 + F2 + F3 (tai luong treo chap nhan) g3
Tong T = F1.d1 + F3.d3 — F2 (d6 xoan chap nhan) g
e
dz2

Hinh 2.4.2 — Trong tai an toan cho phu kién mang cable

2.4.2 Vi tri cac bd ndi (ap dung chung cho tit ci cic mé rong)
Dé dat hiéu sut tdt nhat tir mang cable, ngoai viéc chon bd ndi thi vi tri cua nod
cling 1a mot lya chon quan trong.
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Hinh 2.4.2 — Vi tri cac bd ndi

2.4.3 Vi tricac cot do
Vi tri cac phu kién dugc lap dit phy thudc vao su thay doi vi tri va dinh hudng
cuia mang cable:

= Pit cot d5 tai chd trude bat ky su bién dang ctia dudng mang cable.

= Khuyén nghi dit cot d& tai dau va cudi moi uon cong 90°. Mot cot dd
phai duoc dat tai vi tri chinh gifta cac uén cong c6 ban kinh 16n.
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F=H

Hinh 2.4.3 — Vi tri cac cot do

2.4.4 Cac xir Iy Kim loai va bé mit mang cable
Sy dn mon khong dugc kiém soéat 1a mot van dé thuong xuyén véi cac ung
dung lién quan dén kim loai, n6 c6 thé dan dé su suy giam hi¢u sudt va tudi tho
ctia thiét bi.
Cac mang cable thuong tiép xtc phan 16n voi sy an mon trong khong khl moi
truong ma cac mang cable duoc lap dit. Do vay, can c6 tiéu chi chinh yéu cho
lya chon xtr 1y bé mit hodc loai kim loai.

24.4.1 Sw an mon

Partner metal 5
[-F]
.2 —
Metal involved é
‘s
+ 5|3
S |
Stainless steel 0 = | g
(=9
Nickel 180 S| .
Copper 320 (140 0 | §
Brass 400220 [ 80| 0| E | _
g| E
Tin 550 1370 | 230 | 150 0 | & ZE
£
Steel 750 | 570 {430 350(200 | 0 | £ E
Aluminium | 840 [ 660 | 520 | 4404290 | 90 | 0 §
Chromium [ 950 | 770 | 630 | 550400 | 200|110 | 0 | ;S
Zinc 1150 {970 | 830 | 750|600 | 4000310 {200 | O

 Cdc khdc biét tiém an dwgc biéu thi don vi mV
O bén duoi duwong ké do, cac kim loai lién quan bi pha huy
Hinh 2.4.4 — Moi khac biét gitta cac thanh phan kim loai

Sw an mon 13 két qua cua hién tuong di¢n hoa dugc gy ra bdi mdt su khéc biét
tiém an gilra cac kim loai khac nhau, hoac gitra kim loai v&i cac tap chét khi
gitta chiing c6 lién két dién tir. D6 1a diéu quan trong cin phai nhé cho hién
tuong dién hoa nay, néu mudn dam bao cho viéc lua chon tot nhat véi cac thiét
bi phu trg, gia ) hay ndi dit.
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Bang sau day dé dam bao cac xtr Iy bé mat phu hop:

Khung day mang cable Phu kién
EZ/PG = EZ/IGS
GC = GC/DC
304L = 304L & 316L
316L = 316 L

Hinh 2.4.5 — Sy twong xtmg thanh phan kim loai

2.4.4.2 Thép trang
Su bao v¢ thép 1a mot qua trinh chuyén hoa. Kém, duéi tiép xuc voi mot tac
nhan oxy hoéa dugc bién doi thanh kém-hydrocarbonate (trang) do d6 bao vé
cho thep.

Q Khuyén nghi

) . PG GS EZ . . 304L @
@ Kha thi

Lap dit bén trong,
moi truong binh thudng

Lap dit bén ngoai,
moi truong do thi

Cong nghlep hoa chat,

chat nd Ni-trat,. i ¢ ¢ O
i\l;[? [ffll;noﬁg b1en/ khac nghiét/ co . . o
Moi trudng axit/kiém L I Q
MBoi trudng tiép xac thuc pham Q
Moi truong Halogen * o

Hinh 2.4.6 — Bang mo ta thép trang tuong thich moéi truong

Trang kém lién tuc trwée khi gia cong bang cach sir dung
quy trinh ma dién Sendzimir.

PG | | Ticu chuin EN 10244-2: PG (khung day)

Tiéu chuan EN 10327: GS (cac thanh phan phuy)

Trude khi gia cong, mot 16p bao phu kém dugc phu ngoai bang
GS viéc ngam lién tuc cic tAm hodc day thép. Vé bé ngoai cac thanh
phan gi0 s€ tr¢ trén min va cé mau xam.

Trang kém dién sau khi gia cong
EZ Tiéu chuan EN 12329
Mang cable, dugc gia cong bang viéc dung cac day thép chua xu
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Iy, dugc tay gi va sau d6 ngam trong mot chat dién phan cé chira
kém. Kém sau d6 dugc phu Ién trén bdi thong qua dong dién
chuyén doi. Mot bé ngoai xanh-xdm min, kha béng thu duge &
mirc do nhiéu hay it phu thudc vao gia tri pH cua bé dién dugc
st dung. Mau sac va do bong khong c6 tdc dong tich cuu hay
tiéu cuc dén su giam thiéu 4n mon cua 16p phu.

Trang kém nhing néng sau khi gia cong

Tiéu chuan EN ISO 14 61

Méng cable hay cac phu kién, duoc gia cong tir cac tim hoic
day thép chua xtu 1y, duoc tdy nhon va gi trude khi ngdm vao
mot bé k&m néng chay. Toan bo san pham sau d6 dugc phi mot
16p k&m day. Thu dugc bé ngoai moét mau xam tring, hoi tho.

Geomet®

Geomet® la sy xu 1y dua trén k€m va nhém. Vi khong cé chira
bat ky Crom hoa tri VI, nén n6 tuan theo chi thi RoHS tuong
ung cho GC; n6 dugc st dung cho cac phu kién nhé khé cho ma
kém nhung nong.

Thép khong gi 304L

Tiéu chuan EN 10088 — AISI 304L — X2CrNi18.08 — 1.4307
Pua ra kha niang chdng an mon tot v6i nude thuong, moi trudng
binh thuong va céac san phém thuc thAm (trr ruou va mu tat)

W
©
=

Thép khong gi 316L

Tiéu chuan EN 10088 — AISI 316L — X2CrNiMo17.12.2 —
1.4404

Vi ¢6 chita molybdenum, thép khong gi 316L c6 kha nang
chéng an mon giita cac hat tinh thé, lam cho né dic biét phi hop
v6i cac hoa chat cong nghiép, va moi trudng c6 chira halogen
(Flo va Clo).

Hinh 2.4.7 — Bang mo ta cac phuong phap trang thép

2.4.5 Twong thich dién tir (EMC ElectroMagnetic Compatibility)

Nhiéu dién tir duoc phat ra tr mét nguon 14 gay nhidu cho nan nhan. Nhiéu
dién tir dugc lan truyén bai mot qua trinh dugc goi la sy mac n01

Mot van d& vé EMC chi xay ra khi c6 ba yeu t6 ngudn, sy mic n01 va nan nhan
1a diéu hién nhién. Bé dat duge mot EMC tdt, chi don gian la can phai loai mdt
trong ba yéu t6 hodc giam tac dung ciia né.

MOC NOI NAN

NGUON NHAN

Nguon gom: hdp diéu bién tan sé, di dong, thiét bi chiéu sdng, cable nguon...
Nan nhan gom: hé thong IT, thiét bj vién thong, cable dir liéu...

Hinh 2.4.8 — M6 ta cac yéu t6 lién quan dén EMC
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< Ciac quy tic quan trong:

Can gift cho cable ngudn va cable dit
liéu riéng biét

bam bao cac duong cable khac nhau
vat chéo nhau diing géc do (90°)

Bédo dam sy lién tuc dién tor dugc duy
tri: dung mang cable va b nd1 bang
kim loai.

Két ndi cac mang cable vao mang nbi
dat (15-20 m)

1=

Hinh 2.4.9 — Cac quy tic quan trong cho mang cable

= Luya chon cau trac mé dé dé dang bao dam chinh xac sy ngan cach bang viéc
kiém tra tryc quan; dé dang lap dat va két cau kim loai bao dam cho sur lién tuc
dién tir trong tit ca cac trudng hop: moéc ndi, udn cong, thay doi vi tri, vuot
tuong...

CAUTION

EXCELLE% POSSIBLE
/ i

- //T
-
o

Hinh 2.4.10 — C4u trac mang cable phu hop

2.4.6 Sy lién tuc dién tir
Su lién tuc dién tir cia mot hé théng la kha nang dan dong dién. Mbi hé théng
duoc mo ta bang dién tr¢ R cua no.

= NéuR =0, hé théng 1a mot vat dan dién hoan hao.
» NéuR v6 cuc thi hé théng la vac cach dién hoan hao.
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Dién trd cua hé thong cang thap, thi do lién tuc dién tir cang tot.
% Su quan trgng cia viéc co6 su lién tuc dién tir hoan hoan:
Dbam bao an toan cho nguoi va tai san: tranh dugc cac rui ro vé dién giat.

No couplers = DANGER Couplers = SAFE

Gop phép dat duoc EMC t6t trong qua trinh ldp dat: bang viéc giam cac dong
dién nhiéu phat ra do giao thoa.

Electromagnetic interference

2.4.7 Mang nbi dat
Mang ndi dat duoc tao thanh tir cac thanh phﬁn kim loai cua toa nha duoc két
nbi vao nhau. Bao gdm: xa nha, dudng dng din, mang cable, khung kim loai
hay céc thiét bi. TAt ca phai dugc két noi dé dam bao mang noi dat 1a dang thé.
Hé thdng ndi dat dang thé hoat dong nhu mot hé théng 6ng dan lan truyén cac
dong dién 15i hodc dién xung quéa cao xudng dat. Pap tmg nay cho phép bao vé
nguoi va tai san; dat dugc mure do hiéu nang EMC théa dang.
Do vay, dé huong loi tir nhitng loi diém to 16n vé gi6i han an toan va EMC,
mang cable kim loai phai dugc ndi véi hé théng ndi dat cr mdi chidu dai 15m.
Noi mang cable ngan hon 15m, thi két thiic ciia mang cable phai dugc két nbi
vao hé thong ndi dat.

% Vai tro caa diy din bao vé: dap img sy don gidn va hiéu qua cho viée

két ndi mang cable xudng ndi dt.

Protective »

conductor

L] >
9
-4 / v O
- - . s B
./ « 44— Earth conductor
| 44— Earthrod

Hinh 2.4.11 — M5 ta mang ndi dat
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% Cac phu kién chuyén dung cho noi dit:

Grifequip: Dau ndi don gian va hiéu qua chi phi, duoc
lam bang nhom ma thiéc. Str dung cho day dan bao v¢
voi tiét dién 6 va 35 mm®.

Grifequip 2: D& dang lap dat voi mot chét doi cho day L L
dan bdo v¢ tiét dién 6 va 35 mm?, -

Bimetal-terminal: Dau ni ludng kim cho nbi dit an
toan mot thot gian dai. Dung cho day dan bao vé voi
tiét dién 16, 35 va 50 mm”.

Bimetal-terminal va phu kién terminal: phu hop
phan 16n céc thong s6 k¥ thuat yéu cau.

Hinh 2.4.12 — M6 ta phu kién chuyén dung cho ndi dét

2.4.8 Phong chira chay
2.4.8.1 Kha nang chiu lira
Theo tiéu chuin danh gia, toan b(f),hé théng mang cable, phu kién va cac day
cable dugc thir nghiém trong 10 dot véi mot thoi gian 30, 60 hay 90 phut tai
nhjét do hon IOOOOC.NViéc ki€ém tra dua ra xac minh ddm bao cho hé thong cé
thé chiu Itra 1au dai, ho trg cho trudong hop hoa hoan.

Tho1 han chiu ltra Chtrng nhan
> 30 phut E 30
> 60 phut E 60
> 90 phut E 90

Hinh 2.4.13 — Bang danh gia kha nang chiu Itra ciia mang cable

2.4.8.2 Khic phuc chay lan qua hé théng mang cable
Phan 16n cac khe ho trén tudng va vé boc ngoai cable dé chay khién cac dam
chdy tr¢ nén nghiém trong, bdi chung mé rong khap noi trong toan b toa nha
nén cho phép dam chay lan rong dé dang.

75




Pai hoc Hoa Sen — Luan Vian Tt Nghiép

Hon nira, su khoi p}luc toan ven khu vuc sau khi chay 1a mot diéu quan trong
v6i1 yéu cau hiéu suat nhu ban dau.

+ Giai phap:

= Cac phuong phap chira lira thong thuong
Céc san pham ghéng chay lan thong thuong: duoc lam tir bot hay vira hd. Bé}
lgi cua san pham nay la cac cho trét kin phai bi pha bd trong trudong hop bd
sung thém cable. Khong c¢6 chac chan vé tinh toan ven cua bire tuong s€ lam no
khong thé thuc hién dugc cac yéu cau phong chira chay.

= Thiét bj chdng chay lan EZ-Path

Thiét bi co chira san bot phdng, cho phép phan tng tu phat & 177°C tré 1én
hoac khi tlep xuc truc tiép voi ngon ltra. Chi voi chua dén 1 phut, bot no rong
dén 16 lan, 1ap day khoang tréng bat ky va dong cimg lai, do viy bit kin duong
dan lam han ché chay lan, bao vé nguoi va tai san hiéu qua. Hon ntra, viée lap
dat dé dang cho phép thay d6i hé théng cable tai bat ky thoi diém nao ma
khong sy phong chita chay thay thé.

Hinh 2.4.14 — Thiét bi chdng chay lan EZ-Path
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CHUONG 3: TONG QUAN HOACH PINH XAY DUNG HE THONG
CO SO DATACENTER

3.1 Quy trinh du an Data Center

Mot duy an xay dung Data Center co thé 16n hodc nhé, xay dung mai hodc cai
tao nod, thuc hién toan bd hoac chi mot ph?ln. N6 ¢6 thé lién quan to1 su thay doi
vé kich thuéc phong ¢ hodc cach bd tri hodc cong suat dién, sy gia ting vé
mat do dién, sy thiét ké lai kién triic ngudn dién hodc viéc 1am mat, hodc bat ky
mot sy thay d6i ndo dén co sé ha tdng vat Iy cua Data Center. Bat chip kich ¢
hodc ban chét cua dy 4n, sy thuc hién thanh cong phu thudc khong chi vao su
dau tu va thiét 1ap trang thiét bi cho hé théng, ma hon nita con dua trén quy
trinh dan dat du an théng qua sy khai trién va thuc thi cia né, tir ¥ tuong cho
dén van hanh.

Y tudng cua quy trinh chuin hoa dé dan hudng cho viéc tao ra hé théng khong
phai la méi, nhung sy quan trong ctia nd voi sy thanh cong cua dy an co sé ha
tang cua Data Center chi dugc hiéu phan dau. Ciing nhu tiéu chuan cia hé
thong vat 1y lam cai thién do tin cdy va day nhanh su trién khai, quy trinh
chuan hoa ciing gbp phan dang ké vao toan b thanh cong va du toan cia dy an
va hé thdng né tao ra.

HOACH PINH XAY DUNG

HE THONG

Hinh 3.1.1 — Quy trinh dy an Data Center

3.1.1 Cac yéu t6 cu thanh dy an

Mbt du 4n 1a bat ky su thay doi dang ké du dé can mot dong trat tu cac nhi€ém
vu - mot quy trinh — dé t6 chtrc va quan ly su thuc thi. Theo dinh nghia nay,
viéc xay dung mot Data Center hodc phong may chu méi rd rang 1a mot du an.
Viéc bd sung thém cac rack cho cac server mdi thuong ciling 1a mét du an,
nhung thém mdt rack vao Data Center hién hanh thi chdac chan khong 1a mét du
an.

Céc dic diém sau thuong dung dé dua sy nang cap Data Center 1én tam “du

£ 99,

an”:
= Sy thay ddi vé kién tric ngudn dién hodc viéc lam mat
* Puara cic rui ro
= (Can thiét cho sy hoach dinh hodc sép Xép
= (Can thiét dé ngimg hoat dong thiét bi
3.1.2 Sw cin thiét mt quy trinh chuén héa
Van dé 16n pho bién cho nhiéu dy an Data Center 13 ling phi thoi gian, lang phi
ngan sach, hay cac 161 do su sai sot trong quy trinh: viéc ki€ém soat bi bd qua,
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trach nhiém khong rd rang, cac quyét dinh sai léch, va cac 16i khac cua viéc
truyén dat hay thuc thi. Diéu nay khong nhit thiét 1a do cac sai sot trong hoat
dong cua nhimg nguoi tham gia khac nhau dén dy 4n - nguoi dung cudi, nha
cung cip phan cimg, k¥ su thiét ke ma dung hon 13 thiéu mét su bao quat, mot
quy trinh dugc chia sé, dan dat tat ca nguoi tham gia nhu mot nhom, 1am rd cac
trach nhiém va su truyén dat. Mbi nguy hai ciia mot quy trinh phi chudn héa
hodc khong tdn tai tao ra chudi chi phi va su cham tré vo ich va ca sy that
vong:

= Chét luong giam

= Chi phi tang cao

* Thoi gian lang phi

= Tai liéu khong day du

= Viéc kiém tra khong day du
* Dich vu suy giam

Phan 16n cac sai s6t boc 10 sau cung ¢ nhitng giai doan cudi cua du an hodc sau
khi du 4n hoanh thanh — ké cac két qua that bai doanh nghiép — khong phai do
b6i cac van dé vé thanh phan vat 1y cia hé théng duoc xdy dung, ma do bai cac
quyét dinh dé thuc hién hoach dinh hé thong va boi céc sai sot trong quy trinh
ma tir d6 hé thdng duogc trién khai.
Mot quy trinh chuan hoa dugce thiét ké tot co thong tin va ciu trac gin lién dé
tranh cac van dé nhu vy, ca cac giai doan hoach dich va tai méi budc theo
phuong huéng dé dy an hoan thanh. Két qua 13 giam dugc viée chinh stra, chu
trinh thoi gian nhanh, va mot hé théng duoc trién khai sau cung nhu mong doi,
khong gy su c¢b bat ngd nao.

3.1.3 Sw chuin héa véi sy tiy bién
Quy trinh chuin hoa duoc mo ta & day khong nghia 13 moi du 4n déu nhu nhau,
hay moi quy trinh phai chinh xac nhu mét. N6 chi dua ra mot khuén khé thuc
té t6t nhat va nguyén tic cho kién tric quy trinh thiét yéu ma co6 thé dugc sta
lai cho hop véi du an. Khong phai toan bd cic bude trong md td quy trinh
chuan hoéa nay s€ dugc thuc hién cho moi du an. Nhu véi bat ky mét du an
nhanh chong, quy trinh nay dugc t6 chirc thanh cac don vi module (thanh céc
budc, vl cac nhi€ém vu cua tung budc), cai cod thé duoc chon loc dé ciu hinh
hay loai bo, tuy thudc vao cac yéu cau cua du an.
Sy tiy bién thong qua sy cdu hinh cta kién tric module, chuan hoa 1a mot
chién luoc di qua thoi gian kiém dinh.
Céc co so ha tAng vat Iy Data Center cong nghiép da hudng t6i thiét ké module,
chuan héa vé cac thiét bi phan cimg dé dat dugc cac két qua du doan, hiéu qua
va dang tin cdy. Tuong t, cc loi ich doanh nghiép do quy trinh module, chuan
hoa dé xay dung hé thong d6 ma ra.

3.1.4 Cau triic co ban ciia mot quy trinh dur 4n

Quy trinh du an bat dau v0i nhu cau doanh nghiép, d6 c6 thé 1a su giai thich
rap ndi long 1éo vé& mot vin dé& doanh nghiép, hay mot vai su trinh bay chung
chung (VD: Can mot trung tim sao luu dir lidu).
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Duy 4n tién dan qua cac giai doan quy trinh dugc xac dinh 16 rang - Chuédn Bi,
Thiét K&, Tiép Nhan, Trién Khai — C4c nhiém vu duogc thyc hién, thoi gian phu
thugc vao sy quan ly, thong tin duoc chuyen to1 noi can nd vao dung thoi diém,
su chuyén giao phai ddng bo, va két qua cudi cung cua quy trinh 12 mot hé
thong duoc trién khai va hoat dong day du.
Hai giai doan dau tién cau thanh phin HOACH DINH cia quy trinh (chuyén
do1 nhu cau ban dau thanh thiét ké chi ti€t va danh sach céac thanh phan cho dé
xuat dau tu). Hai giai doan sau la phan XAY DUNG cua quy trinh (tién hanh
du an tir viéc tiép nhan phan cirng dén hé thong van hanh).
3.1.4.1 Ciac dic diém thiét yéu ciia quy trinh
Bét chap phuong phép dic biét nao dugc suir dung, quy trinh phai dan dat dy an
hi¢u qua, dang tin cdy, dé nam bit, voi cac bién phap an toan thich hop dé loai
trir cac van dé nhu su ban giao thiéu sét, trach nhiém khong rd rang va that lac
thong tin. N6 nén bao gdm cac chién luoc cho viée quan 1y cac sy cb ngoai y
muodn nhu cac thay ddi du an va cac thiéu sot. N6 nén duoc module hoa va ciu
hinh d€ né co thé diéu chinh cho cac du an khac dang va kich co.
Mot quy trinh chuan hoa thda cac yéu cau chung ¢ trén s€ c6 cac dac diém sau:
=  Moi hoat dong can thiét cho viéc hoan thanh du an duoc bao gém trong
quy trinh.
= Moi budc c6 xac dinh rd rang két qua va dau ra.
= MJi két qua tao duoc phai 1a dau vao cua bude khac,hoic 1a két qua cudi
cung cua du an. Khong nd lyc nao 1a dugc hao phi cho két qua khong
lién quan ma khong dong vao quy trinh hoac cho két qua sau cung cua
du an.
= Moi budc ciia quy trinh phai phan dinh rd rang quyén so hitu trach
nhi¢m, khong nén map mo cac quyén khong cho phép hodc khong cu thé
cho céc budc.
= Khong pha v& hodc bo trong gitra cac budce - bdi mdi budce lién quan dén
cac dicu kién tién quyet va cac budc trinh tu con boi dit licu dau vao va
két qua cua nd. Khi mdt budc nhan duogc tat ca dir liéu dau vao, nd co
thé hoan thanh nhi€ém vu cua né va cho ra két qua ma cac budc khac phu
thudc vao no.
= (C6 céac chirc ning “khong dong bd” dic biét duoc duy tri ¢ trang thai
cho trong sudt tién trinh ctia du an, dé giai quyét mot cach hé thong voi
cac thay do1 khong mong mudn hodc stra chira sai sot.
= Cac budc co thé dugc loai bo dé thiét 14p quy trinh thich hop vé6i du an
cu thé.
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3.1.4.3 Cic hoat ddng khong dong bd

Ngoai cic bude thyc thi théng qua cac tién trinh dy kién cua dy an, thi can thiét
phai c6 co cau tién trinh dé xu 1y nhiing su kién bat ngo. Cac hoat dong bat
dong bd nay co6 thé duogc kich hoat bat ky lic nao trong sudt du an.

a. Cac thay déi du an
Su thay ddi 1a mot ph'?m cua du an. Do vay tién trinh phai duoc thiét ké dé diéu
chinh cac thay doi ma khong tao ra sai hut, tri hoan hodc chi phi khong can
thiét. Cac thay doi c6 thé 1a do dir 1iéu méi1 ma chua duge nhan dién trude day:
cac thay doi vé thiét bi hay dich vy, hodc cac thay doéi trong yéu cau hé thong
nguoi dung.

b. Sira chira sai s6t sin pham
Tat bat ky thoi diém nao sau khi van chuyén dén, mot phan hé thong c6 thé
that lac, hu hai hodc bi hong. Khi trach nhiém cho viéc khac phuc céac sai sot
nay s€ chu yéu la phan con lai cua nha cung cap, tién trinh phai chuin bi dé
trao d61 voi nha san xuat va giai quyét su tri hoan trong thoi gian sura chira.

C. Sura chira sai sot thuc thi

bat ky mot thuc thi nao, dic diét 1a mot thuc thi mai, can phdi dugc xem xét
mot can ct minh ching cho viéc trién khai tién trién. That lac dir li¢u, cac 161
trinh tu - tham chi 1a thiéu budc- c6 thé duge phat hién trong qua trinh dién
bién cua du an. V61 mot chién luge khoi phuc duge hoach dinh trude, su tri
hoan va chi phi cho sai 1am tién trinh c6 thé dugc giam thiéu.
Nhu voi cac budc thuc thi lién tuc, cac hoat dong bat dong bd nay phai duoc
ban giao rd rang cho nguoi s¢ hitu dé dam bao su lién tuc cé thyc thi khi c6 sy
kién bat ngo xay ra.
Du c6 x4c dinh va xtr Iy nhu mot hoat dong riéng ré hay két hop vao cac nhi¢m
vu quan 1y du an, thi cac tha tuc bat dong bd dugc xac dinh trudce 1a rat can
thiét cho hi¢u qua va sy thanh cong cua tién trinh thyc hi¢n dy an.
3.1.4.4 Noi dung mbi buéc thue thi

Mbi buéde trong tién trinh 1a mot tap hop cac nhi¢m vu lién quan dé dat t6i muc
dich cia moéi bude. Do vay, trong moi budc can c6 nhiing thanh phan can thiét
Sau.

a. Quyén dam nhiém
Céc thanh phan tham giam dé dam nhiém thuc thi budc nay. N6 c6 thé nim
trong pham vi t0 chic nguoi dung, hodac dugc dap ung nhu dich vu bén ngoai
do nha cung cap thiét bi hodc nha cung cap dich vu thi ba.

b. Danh sach cong viéc
Mbt md ta vé nhiém vy, cong viéc can duoc thuc hién dé hoan thanh mdi bude.
Céc nhiém vu xac dinh cong vi¢c thuc té ciia du 4&n. Moi nhiém vu ¢6 céc chi
dan va danh sach kiém tra cho tirng hanh dong cu thé dé€ hoan thanh. Céc nhiém
vu trong moi budc dugc xac dinh béi loai du an, va boi cac yéu to co sé ha
tang lién quan.

c. Dirliéu dau vao

81



Pai hoc Hoa Sen — Luan Van Tot Nghiép

Céc dir liéu can thiét dé€ cong viéc cia moi budc duge hoan thanh. Moi dir ligu
dau vao ctia mot budc 1a két qua dau ra cua budce trude no.
d. Ket qua daura

Dir liéu duoc tao ra & moi budc s€ can thiét nhu 1a dir liéu dau vao doi voi cac
budc theo sau trong tién trinh.

Huéng Kiém
din tra

pU LIEU DANH SACH 4

PAU VAO NHIEM VU KET QUA

EHENER

Pam nhiém béi:...............

BUGC THUC THI

Hinh 3.1.3 — Néi dung co ban cua mdi budc thyc thi

3.1.45 Quin Iy duw 4n

Nhu véi bat ky du an doanh nghié€p, mét du an Data Center can c¢6 sy giam sat
chuyén moén va chuyén dung, vdi cac thu tuc van ban dé dam bao cac hoat dong
quan trong cua dy an nhu vé:

= Tinh lién tuc
»  Vi¢c lap danh muc
= Céc nguodn cung cip
= Ngéan sach
= Céac thay doi hé thong
= CA4C sai sot tién trinh
= (Céc bao cdo hién trang
Vige uy quyen cac nhiém vu quan 1y du 4n 1a yéu to quan trong cua thiét ké

tién trinh, can phai duoc xem xét va xac dinh tién quyét, truée khi dén thoi gian
thuc thi chung.

3.2 Phwong phap hoach dinh

Trong du an xay dung (hodc nang cap) Data Center, cac hoat dong hoach dinh
dau tién duwoc xem 13 cic tiém tang 15i 16n nhit. Phan 16n cac khiém khuyet
xuat hién & cac giai doan sau ctia du 4n khong phai do 16i cac thanh phan thiét
bi ctia hé thong, ma 13 boi cai thiét sot hay céc sai 1éch thong tin trong qua trinh
hoach dinh. Tuy nhién, c6 thé tranh cac van dé nay bang cach c6 “dung nguoi
thuc hién cac quyét dinh hop 1y trong dung trinh ty”.

Viéc hoach dinh hé théng cua du an bao gém giai doan Chuan Bi va Thiét K&,
dit nén tang cho moi thire theo sau d6, dong vai tro quyét dinh thanh cong cho
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du an. Hai giai doan nay sé ra cac chi tiét cho ca hé thong s& dugc tao ra va quy
trinh s€ tao ra no.
Hoach dinh quy trinh bao gém nhiing thir nhu phan cong trach nhiém, thiét lap
quan 1y du an, dua ra cac quyét dinh thué bén ngoai ho trg, ngan sach va lap
lich trinh.
Hoach dinh hé thdng 1a giai quyét sy thiét 1ap trang thiét bi, két qua xac thuc
cua du an.

3.2.1 Trinh ty hoach dinh
Trinh tu hoach dinh hé théng 1a dong logic vé y tudng, hoat dong va théng tin,
chuyén doi tur y tudng du an ban dau thanh mot ké hoach thiét 1ap chi tiét. Bao
gom trinh ty ndm nhiém vu dién ra trong sudt cac giai doan Chuan Bi va Thiét
K¢ cua du an.
Nam nhiém vu nay xdy ra cung voi ndi dung cia cac nhiém vy khac can thiét
cho viéc tién hanh tong thé dy an nhu phan tich ngan sach, vi¢c thué cac nha
cung cap dich vy, va cac d€ xuat phat sinh. Tuy vay, cac nhiém vu hoach dinh
hé thong tao thanh trat tu logic cua riéng chiing, c6 thé tach roi va xem xét tirng
cai. Khi tach biét nhu vay, né tré6 nén dé dang dé hinh dung va nam rd dong
hoat dong ma bién do61 va tinh chinh y tuéng thong thuong thanh thiét ké hé
thong chi tiét.

Céc nhiém vu trong )
TRINH TU' HOACH DINH HE THON

DANH GIA NHU CAU KHOI DPONG DU AN ~/ )
= Xem xét cac yéu cau doanh 1. Xac dinh céc thong s6 IT
P il edeeepiia bl » THIET LAP CAC YEU CAU J ,
L XaCA dm.I} = e =, H:. )4, Xac dinh céc yéu cau ngudi ding 2. M rong § tuong hé thing
Nhan biét cic pham vi riii ro = Tao ban chi tiét ky thudt
R aoNe “/ 3. Xéc dinh cac yéu chu nguoi ding
y 4 N ’ N <
¥ = Morong y tuong hé thong ) 42 GIAITPHAP CAU HINH ,
= Lap du toén ngin skch V' = Too thiét ké chi tiét ) ~/ 4., Tao ban chi tiét k§ thuat
HOAN CHINH KE HOACH ~/ 5. Tao thiét ké chi tiét
PE XUAT THU'C HIEN

Hinh 3.2.1 — Cac nhiém vu trong trinh tu hoach dinh

Cur moéi nhiém vu nay lay dir li¢u dau vao, sau d6 xur ly bién do6i hodc bo sung
thém vao va chuyén n6 dén cho nhi€m vu tiép theo.
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YEU CAU
DOANH NGHIEP

Xic/dinh cac¢ thong s6 IT

Mé rong y twéong hé thong

tham khio

Chon lgc cac Uu tién Chon loc cac Han ché
Xic dinh yéu ciu nguoi ding

An ché

Tao ban chi tiét k§ thuat

tiét k§ thuat

Tao/thiét ké chi tiét

chi tiét

Hinh 3.2.2 — M6 ta trinh tu thuc hién cdc nhiém vu hoach dinh
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3.2.1.1 Nhiém vu thir 1: X4c dinh cAc thong s6

Nhiém vu nay bat dau véi y tuong thong thuong cua nhu cau doanh nghiép c6
doi hoi su thay doi d6i véi kha nang cua to chire. TUr d6, xac dinh so luoc ba céi
dé dinh luong ké hoach cho viéc cai thién (hodc dung mdi). Ba thir d6 1a Han
Mirc, Cong Suat, K& Hoach Phat Trién. Tt ca la dac diém cia hoat dong IT
cho Data Center, khong phai la cua co so ha tang thiét bi hd trg no. Theo do,
cac thong sb nay s& duoc dung dé bt dau mé ra cac yéu ciu co sé ha tang thiét
bi cho Data Center.

KE HOACH

HAN MUC CONG SUAT PHAT TRIEN

Mb hinh
hé théng ngudn
va lam mat

Cong suit ngudn cén thiét Céng suat mang can thiét

Mo hinh
Server/Storage

Mb hinh
hé thong mang

Mb hinh
Cac ing dung

Céng suét Server/Stg can thié

Hinh 3.2.3 — Tac dong 3 thong s: Han mirc, Cong sudt va Ké hoach phat trién

a. Han Murc

Han Mirc duoc trinh dién béi mot con sb tir 1 dén 4 biéu thi mic hoat dong
quan trong cta Data Center ddi voi doanh nghiép, vé mirc do chiu dung down-
time. Han Muc 1a mot phén mo rong cua khai niém tuong duong vé do sin
sang (Tier). Han Mirc dugc chon s& xac dinh cac dic diém chinh cua kién trac
hé théng, nhu vé su du phong hé thong dién va 1am mat, cling nhu sy ving
chéc cta giam sat hé thdng va cac chi tiét xay dung phong dc khac nhau ma c6
anh huong dén do tin cay.

D 0 H , o « R “A 2 9 7o ok A A A
E/Iﬁém Céc dac diem doanh nghiép Anh hudng t6i thiét ké hé thong
Céc doanh nghiép nho dién hinh; | Nhiéu diém 18i don trong céac
1 phan 16n doanh thu tur giao dich | khia canh cua thiét ké; khong co
p tién mat; sy hién dién truc tuyén | may phat dién; dé bi ton hai véi
(ThA,ap han ché; it phu thudc vao IT; cac dieu kién thoi tiét khac
nhat) | down-time ¢6 thé chip nhan nghiét; thuong khong thé duy tri
duoc. hon 10 phut mat dién.
2 C6 mot vai dich vu giao dich truc | Mot vai dy phong vé hé théng
tuyen; c6 nhi€éu may chu; hé dién va lam mat; C6 may phat
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théng dién thoai can cho viéc
kinh doanh; phu thudc vé email;
c6 kha ning chdng d& véi down-
time dinh ky.

dién du phong; c6 kha nang duy
tri 24 gid mat dién; co sy xuy
xét tOi thiéu véi viée lua chon vi
tri; phong dir li€u chinh dugc
cach biét voi cac khu vuc khac.

Mang tinh toan cau; doanh thu
chinh tir cac kinh doanh truc
tuyén; hé thong dién thoai VolP;

Hai huéng da dung (active va
passive); Cac du phong hé thong
dién va [am mat; c6 kha nang

3. phu thudc cao vao IT; hao phi truy tri 72 gio mat dién; c6
cao cho downtime; thuong hi¢u hoach dinh lua chon vi tri can
dugc cong nhan & muc dd cao. than; cho phép hoat dong bao tri
ddng thoi.
Mang tam doanh nghiép hang Hai huéng da dung doc lap; cac
triéu USD; doanh thu chinh tur hé théng dién va 1am mét chuan
4 cac giai quyét dién tir; toan bo ZN, c6 kha ndng d}ly tri 96 gio
' mo hinh kinh doanh phu thuoc mat dién; ti€u chuan lua chon vi
(Cao | vao IT; hao phi cuc ky 16n cho tri chat ché; do an ninh & muc
nhat) | downtime do cao; bd phan bdo tri thudng

truc 24/7.

Hinh 3.2.4 — Bang cip d¢ thong s6 Han mirc

b. Cong Suit
Thong sb nay tra 10i cho cau hoi don thuin “Can mot Data Center 16n ¢& nao?”

Cong Suit duoc noi ¢ day 1a luong dién toi da duoc ude luong cho Data Center
trong sudt thoi gian hoat dong. N6 khong phai 1a cong suat ning lugng cua hé
théng co so thiét bi duoc thiét ké theo trinh tu hoach dinh (ma no6 s€ lon hon
nhiéu) — dung hon, d6 1a du doan tot nhat vé lugng dién tbi da s& duoc dap ung
trong thoi gian Data Center hoat dong. Con s6 ndy sé€ tré' thang mot trong bon
thong s6 cua K& Hoach Phat Trién.
c. Ké Hoach Phat Trién

Ké Hoach Phat Trién that ra 13 bon thong s6 - mot tap hop bon con s6 dé mo ta
su gia tang dy kién cua lugng dién st dung, thé hién béng kW. Bén con s6 nay
tir viéc mo ta tai lwong s& dan dat thiét ké hé thong ning lugng. Su gia ting
khong dam bao trong tuong lai duge xir 1y theo cach don gian bang viéc déap
mg ca vé tai lugng sau cung t6i da va tai lugng sau cung tdi thiéu, va gia dinh
tuy chon cua mot thiét ké mo rong co thé dat toi gia tri tdi da trong su gia tang
theo thoi gian.
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Hoach dinh cdng suit hé thong

} Phén duw

kW

Tiéu thu sau
cung toi da

Tiéu thu sau
cung toi thieu

Tiéu thu
ban dau

Thivi gian Thoi gian
khéi dong

Hinh 3.2.5 — M6 ta thong s cho Ké hoach phat trién

3.2.1.2 Nhiém vu thir 2: Mé rong y twong hé thong
Nhiém vu nay léy cac thong s6 co s tir nhiém vu trude d6 — Han M, Cong
Suat va Ké Hoach Phat Trién — va dung chung dé dua ra y tuéng tong quat cho
hé thong co s¢ ha tang thi€t bi. Phan chinh ctia nhiém vu nay 1a viéc lya chon
mo hinh tham khéo, cai s€ thé hién cho Han Muc, Cong Suat va c6 mot kha
nang m¢& rong ho trg cho Ké Hoach Phat Trién.
Mo hinh tham khao
Can cur vao cac thong s6: Han M, Cong Suit va K& Hoach Phat Trién, c6
hang ngan kha nang cach dé thiét ké h¢ thong co so thi€t bi, nhung chi mot s
nho la phu hop. M6t thu vién cac thiét ké to1 uvu (duoc khuyén dung va da duoc
ching minh) c6 thé dung dé nhanh chong thu hep cac kha nang chon lya.
Cac md hinh tham khao c6 thé giup do trong viéc go r6i hodc loai trir, boi viée
trinh bay céc thiét ké co thé rat khé dé khdp ndi hoac chua duge nghi dén. Céc
thiét ké tham khdo dugc hau hét cac ky su hé thong xay dung san, nhung vi
do san sang du dé€ thoa man cac yéu cau cu thé cua mot pham vi cac du an
nguoi dung.
Mo hinh tham khao 1a mot thiét ké hé thong thuc té, d6 12 mot biéu mau hoic
su phac thao tp hop cac thudc tinh quan trong cua thiét ké nguoi dung gia
dinh. Mot m6 hinh tham khao thé hién mot su két hop rd rang cac thudc tinh
bao gom cac tinh ndng chu dao, mat dd nang lugng, cac tinh nang mé rong va
dinh mrc do dac.
Kha ning to 16n cua cac mo hinh tham khéo 13 nd cung cip mét con dudng tit
dé danh gid hiéu qua cac thiét ké thay thé ma khong mat thoi gian hao ton thuc
thi céc chi tiét ky thuat va thiét ké trén thuc té. Cac quyét dinh chat lugng cao
c6 the dat dugc nhanh chong va hi¢u qua.

3.2.1.3 Nhiém vu thit 3: X4c dinh cdc yéu ciu nguoi ding
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Céc yéu cau ngudi dung bao gdm bat ky thong tin gi vé du 4n ma dic trung cho
du an ngudi dung nay. Nhiém vu nay thu thip va danh gia cac yéu cau ngudi
dung dé xac dinh ching c6 hop 1¢ hay khong, hoic dé diéu chinh dé giam bét
chi phi hay tranh céc rui ro.

Céac yéu ciu nguoi dung cho dya an co thé 13 cac dic diém va tuy chon quan
trong, cac han ché phong bc, cac han ché IT hién hanh va cac han ché hau can.

Nhiém vu ndy gdm hai ntra, chia cac yéu cau nguoi dung thanh hai loai:
= Cac Uu Tién: Piéu na nguoi ding mong mudn, nhung tiy thudc vao su
thay doi hodc diéu chinh sau khi xem xét vé chi phi va hé qua. Cac Uu
Tién 1a thtr dugc doi hoi, nhung s€ thay doi khi c6 thong tin mdi (co thé
gia tang hodc thu hep cac Uu Tién).
= Céc Han Ché: Diéu ma khong thé thay ddi hodc chi c6 thé thay d6i véi
chi phi 1én hodc véi cac trinh ty phy khong thé chap nhan. Cac Han Ché
1a cac diéu kién ton tai trude d6 ma rat khod hay khong thé thay doi.
Mbi thr yéu cau mot loai thao luan khac nhau, thuong dugc thuc hién voi cac
ki€u nguoi khac nhau. Néu mdt cai gi do gay ra rac roi sau nay trong tién trinh
hoach dinh, thi quan trong phai biét n6 1a moét Han Ché hay mot Uu Tién dé co
thé gidi quyét dung dan va dé diéu chinh néu thich hgp.
3.2.1.4 Nhiém vu thir 4: Tao ban chi tiét ky thuat
Dé chuyén dbi ca yéu cau nguoi dung (tir nhiém vu trudc) thanh mot thiét ké
chi tiét, trinh tu hoach dich st dung budc trung gian trong viéc tao ra ban chi
tiet k¥ thuat hé thong.
Ban chi tiét k¥ thuat str dung nhu mét tip quy tic dugc doi theo khi tao thiét ké
hé thong chi tiét. Ban chi tiét k¥ thuat bao gom céac thanh phan sau:
= Cac dic diém ky thuat tiéu chuén: khong thay d6i trong toan dy an. Cac
dic diém nay bao gom cac phan chinh ctia ban chi tiét ky thuat. Vi du
nhu céc tidu chuan vé tuan thu phép 1y, su tuong thich cia cac hé thong
phu, k¥ nang thuc hién va do an toan.
= Cac dic diém nguoi dung: xac dinh rd cac chi tiét ngudi dung cu thé cia
du an. Pay 1a cac yéu cau nguoi dung (Cac Uu Tién va Han Ché) tir
nhiém vu trudc do, cdé duoc tir viée tich iy cua trinh ty hoach dinh cho
to1 thoi diém nay.
Sy két hop cac chi tiét k¥ thuat tiéu chuan va cac dic diém nguoi dung tao ra
mot ban chi tiét ky thuét hoan chinh, tir d6 dong vai tro nhu mét chuan chung
cho thiét ké hé thong chi tiét. Thiét ké hé thong chi tiét (trong cac nhiém vu tiép
theo) phai thoa tat ca cac ddc diém trong ban chi tiét k¥ thuat hoan chinh nay.

3.2.1.5 Nhiém vu thir 5: Tao thiét ké chi tiét

Nhiém vu cudi cung cua trinh ty hoach dinh 1a tao ra mot thiét ké chi tiét cho
hé thong dugc thiét 1ap, bao gdm:

= Danh sach cac thanh phan chi tiét
= So dd san chinh xac cho rack, ké ca thiét bi ngudn va lam mat
= Cac chi dan lap dit chi tiét
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= Lich trinh du an chi tiét
» Cac dic diém thuc té xay dung cua thiét ké, bao gém ca hiéu suit, mat
do va kha nang mo rong.

Y dinh 13 ban thiét ké chi tiét s& thoa ban chi tiét k§ thuat hoan chinh da dugc
tao trong nhi¢m vu trudc d6. Ban chi ti€t ky thuat hoan chinh bao gon cac dac
diém ky thuat vé cac chi tiét nguoi dung cu thé cua hé thong, cong thém phan
lon cac dédc ky thuat can ctr trén hiéu nang dé ap dung cho bat ky hé thong nao.
DPén murc ring né phai thoa toan b cac quy tic do, thiét ké chi tiét s& thé hién
hé thong duoc md ta boi ban chi tiét k¥ thuat.
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CHUONG 4: MAU GIAI PHAP THU'C TE CHO DOANH NGHIEP
4.1 Cé&c dir liéu thong tin cin thiét
4.1.1 Hién trang

Du kién xay dung Data Center tai tang 2 ctia toa nha kién trac 10 tang, khu vuc
du kién cho Data Center c6 téng dién tich twong dwong 120 m?.

Tda nha duoc xay mai hoan toan va chiéu cao thong tang theo thiét ké 1a 3.3 m.

| L. | [
, D -
s D
| —
|| §oam
| ’ -n+_?
{aoc 800 T 3050 = ?H
= |
0 |
y =/
i \\\:
600) | 1300 800 . 1300
T TT T
| %7 ,

Hinh 4.1.1 — M6 ta hién trang cho mau giai phap thuc té
4.1.2 Yéu cau

Thiét ké va trién khai Data Center hoan chinh véi cac yéu cau k¥ thuat nhu sau:

= Tai trong san cho khu vuc Data Center dap ng tai trong thlet bi s& lap
dat trong tuong lai va dap u’ng theo tiéu chuan Data Center qudc té.

* Tu vén thiét ké hé tl}ong ngudn dién cho Data Center bao dam du cong
sudt cho mo rong t6i da trong twong lai vdi yéu cau t6i thiéu tuong
duong 10 rack thiét bi, bao gobm 06 rack dap ung tai 14 KW, 04 rack cho
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tai dbi ‘da 7 KW. Ké hoach str dung dugc chia lélrp hai giai doan, giai
doan dau 3 ta 7 KWva 3 tu 14 KW; giai doan hai gom 1 ti 7 KWva 3 ta
14 KW.

Hé thdng UPS c6 thiét ké c4u hinh du phong chuan N+1 dé bao dam hé
thong van hoat dong binh thuong khi ¢6 sy ¢6 voi 01 UPS hodc cho
chép ngung t61 da 01 UPS trong thoi gian bao tri.

H¢ thdng phan phdi ngudn dé tu rack phai bao dam 02 ngudn cho mdi tu
dé bao dam du phong cao nhat cho cac thi€t bi quan trong.

Hé thong diéu hoa chuyén dung cho Data Center, bao dam du cong sut
lam mat cac thict bi trong tirng giai doan, c6 kha nang du phong N+1,
cho phép quén 1y va di€u chinh nhiét do, d§ am chinh xac.

Hé thong cable phai dap tmg cac yéu cau sir dung cho cac ung dung
ngan hang. Boi voi h¢ thong LAN phai dam bao toi thi€u bang thong 1
Gb/két ndi. Yéu cau su dung cable dong chuan CAT-6; cable quang,
cable vien thong dap tmg cac yéu cau két noi vien thong, két noi thiet bi
luu trir SAN. H¢ thong cable phai dugc thi cong diung tiéu chuén quoc
te, co khoa hoc va tham my.

Heé thng ha ting co so cho Data Center bao gém san nang, tudng chong
chay, cach nhiét, cach nhi¢t san, hé¢ thong chiéu sang khu vuc va hé
thong chi€u sang khan cap.

Hé théng chita chay chuyén dung voi cac yéu cau: chat chira chay phai
1a loai dugc phé chuan cho moéi truong IT va Data Center; hé thdng phai
c6 kha nang giam sat nguon nhiét, khoi Vg kich hoat chira chay tu dong
hop 1y, bdo ddm khong gay hu hai cho thiét bi, an toan cho con nguoi va
moi truong, phai dap tng du kha nang chira chay cac khu vyc trong yéu
nhu khu vyc server, khu vuc ngudn dién.

H¢ :chéng kiém soat ra vao cho phép diéu khién, giam sat tap trung, truc
tuyén theo thoi gian thuc, cho phép st dung thé tir két hop phim bam dé
tang cuong an ninh.

H¢ théng camera quan sat: cho phép ghi lai hinh anh cac khu vyc trong
yéu, hoat dong 24/24. Thoi gian luu trix t6i thiéu 4 tudn.

Hé théng giam sat moi trudng va thiét bi cho phép giam sat hoat dong
cua cac thiét bi trong yéu nhu UPS, cac thiét bi di€u hoa va lam mat.

4.1.3 Tiéu chi thiét ké

Bé tri mat bang hiéu qua va hop 1y, phu hop v6i huéng dan cua tiéu
chuan TIA-942, bdo dam dé dang cho viéc van hanh va bao tri hé thong.
Ngudn dién thiét ké dap mg cong suét ting giai doan va c6 kha ning
m& rong toi da ma khong can pha v kién truc hién co.

He thong diéu hoa khong khi phai co kha nang diéu chinh nhiét do, do
am va du cong suat can thiét cho hé thong Cac khu vyc khong can hé
thong dlqu hoa chinh xé4c sé& sir dung hé thong thong thudng dé tiét kiém
chi phi dau tu.
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= H¢ théng cable bao dam nhu cau sir dung hi¢n tai va trong tuong lai tdi
thiéu 5 nam, bao dam thi cong va bao tri dé dang.

= H¢ théng phong chira chay tuan thu cac quy tac phong chira chay va
khuyén nghi vé hé thong chita chay sach cho Data Center.

= Cac hé thdng an ninh bao mat, giam sat: dap ung ddy da nhu cAu giam
sat va bao v¢, hoat dong lién tuc 24/24

= Cac hé thdng thiét bj phu trg khac phai phu hop v6i méi truong Data
Center hién tai.

4.2 Giai phap ky thuat
4.2.1 Ha ting co sé
4.2.1.1 Tai trong san, san nang va d cao thong tang

= Xay dung §én dat 850 kg/mZ cho khu vuc du lgién st dung lam Data
Center; chiéu cao thong tang 3.3 m dap ung yéu cau.

= San nang c6 dg cao hoan thién la 400 mm.

= Tam san st dung 1a loai c6 kich thudc 600x600 (mm), co két cau dé
thép, 16i bé-tong, bé mat c6 phu 16p cach dién va chong tinh dién, kha
nang chiu tai t6i thiéu 1200 kg/m?2.

» Toan bd mat san bé-tong tai khu vuc phong server dugc 16t 16p cach
nhiém dé tranh that thoat nhiét va chong hién tugng dong nudc ¢ tang
dudi.

= Hé thong chan dé cua san ning duoc dau ndi tiép dat dé triét tiéu ro dién
va chong tinh di¢n.

= Cac ngd ra vao cta phong thiét bi dugc bd tri ramp dbc, mot san
nghiéng boc cao su chong trugt cho viéc van chuyén thiét bi ra vao.

4.2.1.2 Twong, trin nha va cira ra vio

= Ctra gom hai loai: loai canh md ra/vao va cira lua & khong gian hep.

= K&t ciu ctra cach nhiét, chdng chay cho cac khu vuc dic biét nhu phong
server, phong nguon.

= (Céc ctra c6 trang bi khoa c6 b diéu khién tép trung.

= Bé& mit twong phong server va phong ngudn sé& duoc trang bi tuong
thach cao chong chay, c6 chén 16p soi thuy tinh chéng chay, cach nhiét.

= Tran 13 loai thach cao chéng chay, ciing c6 16p thuy tinh chéng chay,
cach nhiét mon.
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4.2.1.3 Thiét ké b6 tri
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Hinh 4.2.1 — Mo ta bd tri cho mau giai phap thuc té

Toan bg Data Center dugc chia lam 06 khu vuc chinh:

»  Khu vue Server (SVR). 1a noi bd tri toan bo server, thiét bi mang, dau
cable ndi bo. Tu rack duge b tri thanh hai hang mat dbi nhau, tao hanh
lang khi lanh c6 chiéu rong 1a 1.2 m. Phong c¢6 02 clra gdm ctra ra vao
chinh 13 ctra d6i chéng chdy, cach nhiét, kich thudc 1.2 m (W) x 2.2 m
(H) co6 khoa bao v€; ctra con lai 1a cua thoat hiém cho truong hop khan
cap, c6 khoa chi cho phép md mot chiéu tir bén trong.

=  Khu vwe M&E: 13 noi lap dit cac to dong mé ngudn, UPS va Battery,
cac ta phan phdi ngudn cho khu vuc SVR va cic khu vuc khac trong
Data Center; phong con c6 lap dat binh khi FM200 cho viéc phong chita
chay.
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= Khu viwe CRAC: noi chira thiét bi diéu hoa khong khi chinh x4c, cho
phép khi lanh duogc thdi 4m san vao bén trong va thuan tién cho viéc bao
tri.

»  Khu vwe NOC: Vi tri gﬁn voi huong cable thong tang nhit; c6 bd tri cac
may tinh cho phép két ndi dicu khién vao khu vuc SVR, hodc két nbi h¢
thong hé théng quan ly. Ngoai ra con b6 tri mot tii vién thong dung cho
d4u ndi cable vién thong tir bén ngoai vao.

" Khu vie Staging: Dung dé kiém tra thir thiét bi IT trude khi dua vao he
thong hoat dong, dong thoi 1a noi luu trit cac thiét bi du phong va cong
cu can thiét cho Data Center.

= Khu viee Mantrap: Dung dé diéu hoa than nhiét cho nhan vién van hanh
khi ra vao khu vuc SVR; c6 bo tri cac ramp doc dé thuadn tién van
chuyén thiét bi.

» Vjtri dat Condenser: treo tuong bén canh khu vuc SVR

Kich thude: 700 (W) x 1300 (H) x 1600 (L)
Trong lugng: 1 Condenser = 130 Kg

L

Front view Side view

Hinh 4.2.2 — Hinh dang Condenser

4.2.2 H¢ thong 1am mat — giai nhiét cho Data Center

Can ctr vao quy mo du an va yéu cau ve tinh an toan cho hé thong, ciling nhu
hi€u qua dau tur dé dua ra hai nhém hé thong lanh sau:

= H¢ thé)ng lanh chinh x4c dung cho khu vuc SVR

= Hé thdng lanh thong thuong dung cho khu vuc ngudn, khu vuc NOC va
khu vuc Staging

a. Hé thong diéu hoa chinh xac
Puoc bd tri giai nhiét cho khu viuc SVR, cho phép diéu khién nhiét d6 va do
am moi truong tw dong theo thong so6 cai dat. Ngoai ra, thiét 1ap cau hinh N+1
cho hé thong.
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Cong suét yéu cau cua hé théng lanh chinh xac dugc xac dinh nhu sau:
* Tai giai doan 1:

Nhiét luong do thiét bi IT: 63 KW
Nhiét lrong do hé théng phan phdi ngudn toa ra: 3 KW
Nhiét luong do hé théng dén va nhan vién van hanh: 1 KW
Téng cong giai doan 1: 67 KW
= Tai giai doan 2:
Nhiét luong do thiét bi IT: 49 KW
Nhiét lugng do hé théng phan phbi ngudn toa ra: 2 KW
Nhiét luong do hé théng dén va nhan vién van hanh: 0 KW

(da tinh du ¢ giai doan 1)

Téng cong giai doan 2: 51 KW

= Tong cong cho hai giai doan: 114 KW
Cin cir theo yéu cau bao v¢ cao cho Data Center, dé xuat sir dung hé thong thoi
lanh am san, véi cac thiét bi lanh dugc bo tri tai mot khu vuc riéng cach biét.
Pé xuét st dung hé théng lanh chinh xac ctia hang Emerson véi thong sb k¥
thuat sau:

= Loai san pham: Emerson-Liebert model P2070

» Loai: Thdi 4m san

» (Cong nghé ap dung: Air-cooled

= (Cong suat lanh t6i da: 70 KW ¢ nhiét do 24°C va d6 am 50% +/- 5%
Véi cau hinh N+1 thi ké hoach dau tu bao gom giai doan 1: 02 may P2070; giai
doan 2: bo sung thém 01 may P2070. Tong hai giai doan dau tu 03 hé thong
Liebert P2070 v6i hi¢u qua st dung 114/140 KW= 81% & cau hinh N+1 (cau
hinh t61 vu)
Ngoai ra dé bao dam kha nang lam mat cho cac tu server cho nhu cau str dung
server dang blade va dé t6i wu ngudn khi lanh; dé xuét su dung giai phap
Coolflex — st dung mét khung quan 1y khi lanh dé bao dam ngudn lanh dugce

quan 1y tot, tranh kha niang hoa tron khi lanh va khi nong lam giam hiéu suat
cua h¢ thong giai nhigét.

b. Hé théng diéu hoa binh thuong
Nhiét luong toa ra cua h¢ théng UPS = 4.7 KWx 2 = 9.4 KW(twong duong 2
UPS cap tai)
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Nhiét lugng toa ra do céc thiét bj khac: 3 KW

Téng ngudn nhiét cua phong ngudn twong duong 13 kW, do vay céu} hé :chél}g
lam mat twong duong 54.560 BTU tuong duong may lanh 5 HP. D€ xuat cau
hinh 1+1 cho khu vuc nguon.

Do d6 can trang bi 02 may lanh ding 5 HP cho khu vue ngudn, 1 may lanh 2
HP cho khu vuc Staging (v6i khu vuc NOC c6 thé trang bi 1 may lanh 1.5 - 2
HP va chi str dung khi c6 nguoi lam viée).

4.2.3 Hé théng dién cho Data Center:
Ap dung hé théng cap ngudn cho Data Center tiéu chuan nhu sau:

ONS

Bé=n ch-:é.-ué
HE, PHgUGN
théng cho cac thadt
héa UPs bj khdng
khang khi qu.an trong
khac

Cac thidl bi
quan rong
khac: access
Thidt by IT cn o,
camera, fire
alarrn

Hinh 4.2.3 — M6 ta hé thong dién cho mau giai phap thuc té
4.2.3.1 UPS
Ap dung cho céc khdi thiét bi sau:
» Thiét bj IT bao gém server, thiét bi network, thiét bi truyén dan,.....
= Thiét bj diéu khién phong chira hoa hoan.
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= Thiét bi diéu khién dong/mé ciia hé thong Access Control.

= Thiét bi hé théng giam sat: camera.
DPdi véi cac thiét bi khac nhu hé théng giai nhi¢t, den chiéu sang... dugc cép
nguon truc tiép dé bao dam tiét kiém va chat lugng nguodn cung cap cho thiét bi
quan trong.

Cong suat UPS can thiét nhu sau:

» (Giai doan 1:

Nguén can cho thiét bi IT: 63 KW
(3x7 KW+ 3 x 14 KW)

Nguén cho thiét bj phu tro: 5 kW

Tong cong giai doan 1: 68 kW

» (Giai doan 2:

Nguén can cho thiét bi IT: 49 KW
(1 x7 KW+ 3 x 14 KW)

Nguén cho thiét bi phu tro: 0 KW

(da tinh du ¢ giai doan 1)

Tong cong giai doan 2: 49 KW

= Tong cong hai giai doan : 112 KW

Dé bao dam tinh an toan cta hé théng va dau tu tiét kiém, dé xuét trang bi UPS
theo cau hinh N+1, st dung san pham UPS Emerson:

= Giai doan 1: 02 hé théng NXr 60 KVA-60 KW(02 t6 hop Battery)
= Giai doan 2: 01 hé théng NXr 60 KVA- 60 KW(01 t6 hop Battery)
Hiéu qua stir dung UPS = 112 /120 = 93% & cu hinh N+1.
4.2.3.2 Ngudn dién luéi

Can clr yéu cau sb luong thiét bi mé rong toi da cho 10 ti rack v6i cong suét sir
dung du kién 1a 7 KWva 14 KW, dua ra tong ngudn can thiét nhu sau:

= Nguon can thiét cho UPS: 120 KVA (cho 02 UPS hoat dong)

= Ngudn cho diéu hoa chinh xac: (380x61.3x1.73) x 2 = 80.6 KVA (N+1)
= Ngudn cho thiét bi diéu hoa thong thuong: 10 KVA

= Cac hé théng nguodn phuy tro khic: 5 KVA

Téng céng’ sudt nguén cﬁq khoér}g 225 KVA, nhan y(’yi hé sb an toép, hé sb nap
UPS, hé s6 khoi do hé thong di€u hoa,.... cong suat hé¢ thong ngudn cho Data
Center = 250 KVA.

4.2.3.3 May phat dién
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Do diéu kién Data Center dugc bd tri trong toa nha nén chic chan sé co nguén
dién lu6i va may phat dién riéng. Coéng sudt may phat dién cho Data Center
trong dwong 250 KVA (cho ca hai giai doan, hé thong diéu hoa, hé thong
UPS...) trong hai truong hop:

= Ap dung cho hé théng may phat dién riéng ctia toa nha.
=  Pau tu may phat dién du phong riéng cho Data Center.
4.2.3.4 H¢ thong phéan phoi di¢n

[ -

Canvwaira, Fria i, dede

Rl Rz Fe| R Bccees ooriml
DA [l Fou iFDn
& A i 0

Benvar, Netsork rack (dual fed)

Hinh 4.2.4 — Mo ta phan phéi dién cho miu giai phap thuc té
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Bao gdm cac thanh phan chinh nhu:
a. T ngudn chinh (MDB — Main Distribution Board)
Ta MDB dau vao 3 pha tir hé théng dién cua tdoa nha véi MCCB tong 400A.
Hé thdng bus bar cong suét cao cung cp diém dau ndi ngudn cho cic khéi

MCCB nhanh cho cac hé thong dleu hoa (AC-DB), UPS (UDB) va tu cap
ngudn cho hé thdng deén chiéu sang, 6 cim tuong...(LC)

Hé thong cit xung, loc sét cling dugc bd tri trong MSB dé bao dam chét luong
dong di¢n cung cap cho Data Center.

b. Ti ngudn trung gian
Trang bi hé théng ti phan phd ngudn trung gian gom:
= Ti phan phdi cho hé théng diéu hoa (AC-DB) lay ngudn truc tiép tir
MDB, khong qua UPS.
= T phan phdi cho hé thong dén, 6 cam tuong. ..
= Tingudn dau vao UPS (UDB)
= Tingudn dau ra UPS (UPS-DB)

* Tua phan ph01 nguon sau UPS cho cac hé thong can nguon c6 dy phong (
server, thiét bi network, hé thong phong chay, hé théng access cotrol,
may tinh quan tri..)

= T PDU cép ngudn cho ti rack (dé ting cudng an toan, cip ngudn cho
tu rack tr 2 tu PDU khéac nhau).

Trong ti phan phbi sé lap dat hé théng MCB c6 dong dién phu hop véi tai tidu
thu; voi1 PDU danh cho cac ta rack sé s dung MCB kép loai 32A-2P hodc
40A-2P.

c. Heé thong cable dién, thang va mang cable dién

Duya trén quy mo va mé hinh thiét ké, ap dung loai mang cable dién bang kim
loai dang hop kin lip dat bén dudi san nang. Chiéu cao tdi thiéu ciia méang
cable 1a 100 mm dé tranh can khi lanh luu thong trong san.

Hg thong cable dién phan phdi cho thiét bi st dung dién phai dam bao chiu tai
toi thi€u bang 120% tai ti€u thu. P61 véi cable dién phan phoi cho tu rack (dién
1 pha) str dung day calbe c6 tiét dién tdi thiéu 6 mm® (32 A).

O cac tu rack, hé théng phan phdi dién dugc dau nbi vao soket IEC-1P44 (32
A) dé két no1 dé dang va linh hoat vao hé thong rack PDU.

d. Socket va rack PDU
Trong diéu kién hé thépg nguép dugc bao vé mdt cach nghiém ngét, sir dung
toan b loai socket chuan IEC gom hai loai chinh:

= |EC-C13: 3 chdu— 10 A: dung cho tit ca cac server, thiét bi mang nho.

= |EC-C19: 3 chdu — 16 A: dung cho blade server, thiét bj mang 16n.

Cin ctr vao san pham rack PDU hién nay, sir dung thanh nguén c6 tham sé k§
thuat twong duong nhu sau:

= Xero U: thanh dit doc theo ti1 dé tiét kiém khong gian tu.
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= OQut-let: 20 C13va 4 C19
= Dong tai ti da: 32A
4.2.4 H@ théng phong chira chay
Ap dung giai phap phong chay chita chay sir dung san pham khi FM200 cta
héng Kidde.
Tiéu chuan thiét ké hé théng FM200:
= Hé théng do tim khéi bb tri 3 ting: dudi san nang, trén tran gia va trong
khong gian khu vuc server.
= Hé théng voi phun ciing duoc bd tri 3 ting, st dung dau phun 360°.
= B0 diéu khién tap trung c6 cic trang thai canh bao, tam ngung va huy
bo.
= Binh chita FM200, c6 van, dng xa dap ung ap luc tdi thiéu 25bar (25.5
Kg/cm2).
Hé théng FM200 duoc bd tri bao vé khu vuc server va khu vuc nguén, ddi vai
khu vuc khac dé ti€t kiém chi phi dau tu chi st dung 01 — 02 binh chira chay
CO2 x4ch tay cho mdi khu vuc.
4.2.5 Heé thong chiéu sang
Str dung bong dén huynh quang (loai 1.2 m, 36 W), véi bd tri cho tirng khu vuc
nhu sau:

Khu vuc server: 09 bo den
Khu vyc nguén (M&E): 03 bo den
Khu vuc CRAC: 02 bo dén
Khu vuc NOC: 02 bo dén
Khu vuc Staging: 02 bo den
Khu vuc Mantrap: 01 bo den
Tong cong: 19 bo den
(38 bong véi moi bd
cap 2 bong)

4.2.6 H¢ thong Camera quan sat
Str dung giai phap dung Camera va dau thu k¥ thuat s6 ctia hing Panasonic véi
tham so0 k¥ thuat sau:

* Kha nang ghi nhan 30 hinh/gidy

* Boluutrt 2.5 TB

= Luu trit theo chuan PAL hoic MPEG

= (6 thé quan sat qua mang véi trinh duyét web ¢ 3 mirc bao mat.
= (6 cac ché d6 hién thi 4/6/9/16 khung anh trén 1 man hinh.
4.2.7 He¢ thdng quan ly truy nhip (Access Control)
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Bo tri h¢ thong kiém soat tai 06 ctra ra vao va ki€m soat hai chiéu; ctra thoat
hiém duogc kiém soat bang cong tac tur.

Mitc bao mat dua 13 2 muc (thé tir + phim bam) ddi véi chiéu vao va chiéu ra
bang thé tir. Tai moi ctra déu c¢6 nut nhan thoat hi€ém khan cap.

4.2.8 H¢ thong ti rack va phu kié¢n
Can ct theo nhu cau st dung va tinh thim m§y cho khu vyc Data Center, dé
xuat st dung ti APC — Netshelter SX (AR3100) voi cac dac diém:

Tu 42U x 600 mm x 1070 mm

Cura trudce va sau la ctra ludi c6 do thong gi6 65%
C6 thanh ray lp dat thiét bj diéu chinh duoc.
Tuong thich véi cac thiét bi chuan rack 19 inch.
Tuong thich hoan toan véi rack PDU loai zero U.

4.2.9 Hé thong cable LAN, SAN va két ndi vién thong
Go6m ba hé théng cable chu yéu:

Hé théng cable két ndi vién thong: cable dong telco, cable quang single-
mode.

Hé thong cable LAN: cable dong UTP, cable quang multi-mode.
Hé thong cable quang dau ndi mang SAN.

V&1 mo hinh dau noi cable nhu sau:
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Hinh 4.2.5 — M6 ta md hinh d4u ndi cable cho miu giai phap thuc té

Trong kién trac ndy, cac ti server dugc 1ap dit cac patch-panel 24 port dau ndi
ve tu dau nhay cable (cross-connect), twong tu cac tu network s€ dau patch-
panel vé tu cross-connect va viéc dau nhay day chi thyc hién trén tu cross-
connect nay.

Véi cable quang, chu yéu 1a két ndi giira cac thiét bj mang tai khu vuc ddu ndi
thiét bi mang nén chi sir dung day nhay quang la du.

Véi cac thiét bi ding hé théng SAN, tiy s6 lugng thyc té, ¢6 thé dung day nhay
quang dau noi truc tiép gitta SAN-switch va HBA-card trén server hodc dung
ODF.
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4.2.10 Hé thong mang cable dir liéu
Can ctr vao diéu kién thuc té ctia dy an, sir dung phuwong 4n di cable dudi san
nang va st dung hé thong mang dang ludi cia hang Cablofil; véi vu diém la
nhe, st dung kim loai khong ri sét, 1a dang ludi nén do can khong khi thap
thich hop cho giai phap thoi lanh &m san.
4.2.11 Hé thong giam sat, quan tri tip trung
4.2.11.1 Hé thong giam sat
Str dung hé théng giam sat moi trudng va do nuée ri cuia Emerson.
Hé théng gdém hai thanh phan chinh:
= H¢ théng giam sat nhi¢t do - do am bao gém cdc cam bién nhiét d6 va
do am két no1 dén hé thong giam sat trung tam; hé thong nay tich hop
nhicu loai gidm sat khac nhau nhu nhiét dg, d§ am, dg rung, bao chay...
= Hé théng do nudc 10 ri: bao gdm bo diéu khién trung tAm va cac bd cam
bién dang day dan dudi san tai cac khu vuc can giam sat.
4.2.11.2 Hé thong quan tri tip trung (KVM)
Dé bao dam cong tac van hanh va quan tri tr xa cho hé théng server va thiét bi
mang dat trong Data Center dugc bao dam an toan, bao mat va luon san sang,
do vay trang bi h¢ thong KVM cho server va thiét bi mang.
= Ddi vai server, thiét bi KVM thay thé mot bd man hinh, ban phim, chudt
két no1 tur xa.
= Pdi voi thiét bi mang, thiét bi KVM la mét bo két ndi tap trung tao céc
két nbi bao mat truc tiép vao cong console cta thiét bi.

Theo quy md duy an, dua ra sir dung mot trong hai san pham cua hiang Aten: cho
phép ket noi gilta server va KVM-switch thong qua cable UTP (dung
converter) nén bao ddm tham my va két ndi linh hoat.

4.3 Hoach dinh trién khai

Gia dinh dy an duoc trién khai vao cubi thang 12 (24/12/2010).

Cac van dé vé cung ung, van chuyén trang thiét bi dat yéu cau va khong co su
cO phat sinh x4y ra.
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Thoi
R . lwon
ST A Ngay Ngay ;
T Cong vic Bit dau | Kétthic | 9
(déem
o N )
1 TFlen khai ha tang co 24/12/201 3/1/2011 10
ban 0
o | Trién khai h¢ thong 5/1/2011 | 25/1/2011 | 20
dién
3 | Trién khai san nang 7/1/2011 | 11/1/2011 4
4 | Tricnkhai h¢ thong 26/1/2011 | 15/2/2011 | 20
lanh
5 | Trién khai trang thiét bi | 18/2/2011 | 5/3/2011 15
g | Lriénkhaih¢ thong 26/3/2010 | 31/3/2010 | 5
chita chay
7 | Triénkhai h¢ thong 10/3/2010 | 17312010 | 7
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8 | Kiém tra, van hanh thir 2/4/2010 | 5/4/2010 3

Ngay
24/12/201
0

Thang g;lggg Thang Thang
01/2011 1 03/2011 04/2011
5 7111] 25 26 15 ] 18 5 10 17 | 26| 31 2 5

Hinh 4.3.1 — Bang du kién trién khai cho mau giai phap thuc té
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PHU LUC

Duéi day 1a bang danh gia cap do cho Data Center, ngoai ra ding né nhu mot bang tham chiéu dé dam bao dat cac yéu ciu trong yéu
trong qua trinh hoach dinh, trién khai xay dung m¢t Data Center.

TIER 1 TIER 2 TIER 3 TIER 4
TELECOMMUNICATIONS
General
Cabling, racks, cabinets, & pathways meet TIA| yes yes yes yes
Specs.
Diversely routed access provider entrances and no yes ves yes
maintenance holes with minimum 20 m
separation
Redundant access provider services — multiple no no yes yes
access providers, central offices, access
provider right-of-ways
Secondary Entrance Room no no yes yes
Secondary Distribution Area no no no optional
Redundant Backbone Pathways ne no yes yes
Redundant Horizontal Cabling no no no optional
Routers and switches have redundant powe no yes yes yes
supplies and processors
Multiple routers and switches for redundancy no no yes yes
Patch panels, outlets, and cabling to be labeled yes yes yes yes
per ANSITIA/EIA-B06-A and annex B of this
Standard. Cabinets and racks to be labeled on
front and rear.
Patch cords and jumpers to be labeled on both no yes yes yes
ends with the name of the connection at both
ends of the cable
Patch panel and patch cable documentation no no yes yes
compliant with ANSI/TIA/EIA-B06-A and annex
B of this Standard.
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TIER 1

TIER 2

TIER 3

TIER 4

IARCHITECTURAL

Site selection

Proximity to flood hazard area as mapped on a
federal Flood Hazard Boundary or Flood
Insurance Rate Map

no requirement

not within flood hazard area

Mot within 100-year flood hazard
area or less than 91 m / 100 yards
from 50-year flood hazard area

Mot less the 91 m / 100 yards
from 100-year flood hazard area

Proximity to coastal or inland waterways

no requirement

no requirement

Mot less than 91 m/ 100 yards

Mot less than 0.8 km / 1/2 mile

Proximity to major traffic arteries

no requirement

no requirement

Not less than 91 m / 100 yards

Mot less than 0.8 km / 1/2 mile

Proximity to airports

no requirement

no requirement

Mot less than 1.6 km / 1 mile or
greater than 30 miles

Mot less than 8 km / 5 miles or
greater than 30 miles

Proximity to major metropolitan area

no requirement

no requirement

Mot greater than 48 km / 30 miles

Mot greater than 16 km / 10 miles|

Parking

Separate visitor and employee parking areas

ne requirement

no requirement

yes (physically separated by fence
or wall)

yes (physically separated by
fence or wall)

Separate from loading docks

no requirement

no requirement

yes

yes (physically separated by
fence or wall)

Proximity of wisitor parking to data cente
perimeter building walls

no requirement

no requirement

9.1 m/ 30 ft minimum separation

18.3 m/ B0 ft minimum
separation with physical barriers
to prevent vehicles from driving

closer

Multi-tenant occupancy within building

no restriction

Allowed only if occupancies are

non-hazardous

Allowed if all tenants are data
centers or telecommunications
companies

Allowed if all tenants are data
centers or telecommunications
companies
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TIER 1

TIER 2

TIER 3

TIER 4

Building construction

Type of construction

no restriction

no restriction

Type ll-1hr, lll-1hr, or V-1hr

Type | or II-FR

Fire resistive requirements

Exterior bearing walls

Code allowable

Code allowable

1 Hour minimum

4 Hours minimum

Interior bearing walls

Code allowable

Code allowable

1 Hour minimum

2 Hour minimum

Exterior nonbearing walls

Code allowable

Code allowable

1 Hour minimum

4 Hours minimum

Structural frame

Code allowable

Code allowable

1 Hour minimum

2 Hour minimum

Interior non-computer room partition walls

Code allowable

Code allowable

1 Hour minimum

1 Hour minimum

Interior computer room partition walls

Code allowable

Code allowable

1 Hour minimum

2 Hour minimum

Shaft enclosures

Code allowable

Code allowable

1 Hour minimum

2 Hour minimum

Floors and floor-ceilings

Code allowable

Code allowable

1 Hour minimum

2 Hour minimum

Roaofs and roof-ceilings

Code allowable

Code allowable

1 Hour minimum

2 Hour minimum

Meet reguirements of NFPA 75 No reguirements yes yes yes

Building components

‘\Vapor barriers for walls and ceiling of compute no requirement yes yes yes

room

Multiple building entrances with security| no requirement no requirement yes yes
checkpoints

Floor panel construction na no restrictions All steel All steel or concrete filled
Understructure na no restrictions bolted stringer bolted stringer

Ceilings within computer room areas

Ceiling Construction

no requirement

no requirement

If provided, suspended with clean
room tile

Suspended with clean room tile

Ceiling Height

2.8 m (8.5 ft) minimum

2.7 m (9.0 ft) minimum

3 m (10 ft) minimum (not less than
460 m (18 in) above tallest piece
of equipment

3 m (10 ft) 'minimum (not less
than 600 mm/24 in above tallest
piece of equipment)
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mechanically attached systems)

TIER 1 TIER 2 TIER 3 TIER 4
Roofing
Class no restrictions Class A Class A Class A
Type no restrictions no restrictions non-combustible deck (no double redundant with concrete

deck (no mechanically attached
systems)

\Wind uplift resistance

Minimum Code reguirements

FM I-80

FM [-80 minimurm

FM 1-120 minimum

Roof Slope

Minimum Code requirements

Minimum Code requirements

1:48 (1/4 in per foat) minimum

1:24 (1/2 in per foat) minimum

Doors and windows

F Fire rating

Minimum Code requirements

Minimum Code requirements

Minimum Code requirements (not
less than 3/4 hour at computer
room)

Minimum Code requirements (not
less than 1 1/2 hour at computer
room)

Door size

Minimum Code reguirements
and not less than 1 m (3 ft) wide
and 2.13 m (7 ft in) high

Minimum Code requirements and
not less than 1 m (3 ft) wide and
2.13 m (7 ft) high

Minimum Code requirements (not
less than 1 m (3 ft) wide into
computer, electrical, & mechanical
rooms) and not less than 2.13 m
(7 ft ) high

Minimum Code requirements (not
less than 1.2 m (4 ft) wide into
computer, electrical, &
mechanical rooms) and not less
than 2.13 m (7 ft) high

Single person interlock, portal or other hardware
designed to prevent piggybacking or pass back

Minimum Code reguirements

Minimum Code requirements —
preferably solid wood with metal

Minimum Code requirements —
preferably solid wood with metal

Minimum Code requirements —
preferably solid wood with metal

center

frame frame frame
No exterior windows on perimeter of compute no requirement no requirement yes yes
room
Construction  provides protection against] no requirement no requirement yes yes
electromagnetic radiation
Entry Lobby no requirement yes yes yes
Physically separate from other areas of data no requirement yes yes yes

Fire separation from other areas of data center

Minimum Code reguirements

Minimum Code reguirements

Minimum Code requirements (not
less than 1 hour)

Minimum Code requirements (not
less than 2 hour)

Security counter

no requirement

no requirement

yes

yes

Single person interlock, portal or other hardware

designed to prevent piggybacking or pass back

ne requirement

no requirement

yes

yes
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TIER 1

TIER 2

TIER 3

TIER 4

Administrative offices

Physically separate from other areas of data
center

no reguirement

yes

yes

yes

Fire separation from other areas of data center

Minimum Code requirements

Minimum Code requirements

Minimum Code requirements (not
less than 1 hour)

Minimum Code requirements (not
less than 2 hour)

Security office

no reguirement

no requirement

yes

yes

Physically separate from other areas of data
center

no reguirement

no requirement

yes

yes

Fire separation from other areas of data center

Minimum Code reguirements

Minimum Code reguirements

Minimum Code requirements (not
less than 1 hour)

Minimum Code requirements (not
less than 2 hour)

areas of data center

180-degree peepholes on security equipment] MNo requirement Yes Yes yes

and monitoring rooms

Harden security eguipment and monitoring Mo requirement Recommended Recommended Recommended
rooms with 16 mm (5/8 in) plywood (excepf]

where bullet resistance is recommended o

required)

Dedicated security room for security equipment] No requirement No reguirement Recommended Recommended
and monitoring

Operations Center no requirement no requirement yes yes
Physically separate from other areas of data no requirement no requirement yes yes
center

Fire separation from other non-computer room no requirement no requirement 1 hour 2 hour

Proximity to computer room

no requirement

no requirement

indirectly accessible (maximum of
1 adjoining room)

directly accessible

Restrooms and break room areas

Minimum Code requirements

Minimum Code requirements

Minimum Code requirements

Minimum Code requirements

Proximity to computer room and support areas

no requirement

no requirement

If immediately adjacent, provided
with leak prevention barrier

Not immediately adjacent and
provided with leak prevention
barrier

Fire separation from computer room and|

support areas

Minimum Code requirements

Minimum Code requirements

Minimum Code requirements (not
less than 1 hour)

Minimum Code requirements (not
less than 2 hour)
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TIER 1

TIER 2

TIER 3

TIER 4 |

UPS and Battery Rooms

Aisle  widths for maintenance,
equipment removal

repair, o

no requirement

no requirement

Minimum Code requirements (not
less than 1 m (3 ft) clear)

Minimum Code requirements (nof]
less than 1.2 m (4 ft) clear)

Proximity to computer room

no requirement

no requirement

Immediately adjacent

Immediately adjacent

Fire separation from computer room and othe
areas of data center

Minimum Code reguirements

Minimum Code requirements

Minimum Code requirements (not
less than 1 hour)

Minimum Code requirements (nof]
less than 2 hour)

Required Exit Corridors

Fire separation from computer room and

support areas

Minimum Code reguirements

Minimum Code requirements

Minimum Code requirements (not
less than 1 hour)

Minimum Code requirements (nof]
less than 2 hour)

\Width Minimum Code reguirements Minimum Code reguirements | Minimum Code requirements and [Minimum Code requirements and
not less than 1.2 m (4 ft) clear not less than 1.5 m (5 ft) clear)

Shipping and receiving area no requirement yes yes yes

Physically separate from other areas of data no requirement yes yes yes

center

Fire separation from other areas of data center no requirement no requirement 1 hour 2 hour

Physical protection of walls exposed to lifting no requirement no requirement yes (minimum 3/4 in plywood yes (steel bollards or similar

equipment traffic wainscot) protection)

Number of loading docks

no requirement

1 per 2500 sq m/ 25,000 sq ft of
Computer room

1 per 2500 sg m / 25,000 sq ft of
Computer room (2 minimum)

1 per 2500 sg m / 25,000 sqg ft of
Computer room (2 minimum)

Loading docks separate from parking areas no requirement no requirement yes yes (physically separated by
fence or wall)
Security counter no requirement no requirement yes yes (physically separated)

Generator and fuel storage areas

Proximity to computer room and support areas

no requirement

no requirement

If within Data Center building,
provided with minimum 2 hour fire
separation from all other areas

Separate building or exterior
weatherproof enclosures with
Code required building
separation

Proximity to publicly accessible areas

no requirement

no requirement

9 m /[ 30 ft minimum separation

19 m / 60 ft minimum separation
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minimum)

minimum)

TIER 1 TIER 2 TIER 3 TIER 4 |
Security
System CPU UPS capacity na Building Building Building + Battery (8 hour min)
Data Gathering Panels (Field Panels) UPS na Building + Battery (4 hour min) Building + Battery (8 hour min) | Building + Battery (24 hour min)
Capacity
Field Device UPS Capacity na Building + Battery (4 hour min) | Building + Battery (8 hour min) | Building + Battery (24 hour min)
Security staffing per shift na 1 per 3,000 sg m / 30,000 sq ft (2| 1 per 2,000 sq m /20,000 sq ft (3 |1 per 2,000 sqg m / 20,000 sq ft (3

minimum)

Security Access Control/Monitoring at:

Generators industrial grade lock intrusion detection intrusion detection intrusion detection
UPS, Telephone & MEP Rooms industrial grade lock intrusion detection card access card access
Fiber Vaults industrial grade lock intrusion detection intrusion detection card access
Emergency Exit Doors industrial grade lock manitor delay egress per code delay egress per code
Accessible Exterior Windows/opening off site manitoring intrusion detection intrusion detection intrusion detection
Security Operations Center na na card access card access
MNetwork Operations Center na na card access card access
Security Equipment Rooms na intrusion detection card access card access

Doors into Computer Rooms

industrial grade lock

intrusion detection

card or biometric access for
ingress and egress

card or hiometric access for
ingress and egress

Perimeter building doors

off site manitoring

intrusion detection

card access if entrance

card access if entrance

Door from Lobby to Floor industrial grade lock card access Single person interlock, portal or | single person interlock, portal or
other hardware designed to other hardware designed to
prevent piggybacking or pass back| prevent piggybacking or pass
of access credential, preferably back of access credential,
with biometrics. preferably with biometrics.
Bullef resistant walls, windows & doors
Security Counter in Lobby na na Level 3 (min) Level 3 (min)
Security Counter in Shipping and Receiving na na na Level 3 (min)
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TIER 1 TIER 2 TIER 3 TIER 4
CCTV Monitoring
Building perimeter and parking no requirement no requirement yes yes
Generators na na yes yes
Access Controlled Doors no requirement yes Yes Yes
Computer Room Floors no requirement no requirement Yes Yes
UPS, Telephone & MEP Rooms no requirement no requirement Yes Yes
cCcTV
CCTV Recording of all activity on all cameras no requirement no requirement Yes; digital Yes; digital

Recording rate (frames per second)

na

na

20 frames/secs (min)

20 frames/secs (min)

Structural

Seismic zone -any zone acceptable although i
may dictate more costly support mechanisms

no restriction

no restriction

no restriction

no restriction

Facility designed to seismic zone requirements

no restriction

no restriction

no restriction

In Seismic Zone 0, 1, 2 to Zone 3
reguirements. In Seismic Zone 3
& 4 to Zone 4 requirements

Site Specific Response Specira - Degree of no no with Operation Status after 10% in|with Operation Status after 5% in
local Seismic accelerations 50 year event 100 year event
Importance factor - assists to ensure greate =1 =1.5 I=1.5 I=1.5

than code design

Telecommunications equipment racks/cabinets no Base anly Fully braced Fully braced
anchored to base or supported at top and base

Deflection limitation on telecommunications no no yes yes
equipment within limits acceptable by the|

electrical attachments

Bracing of electrical conduits runs and cablg per code per code w/ Importance per code w/ Impaortance per code w/ Impartance
trays

Bracing of mechanical system major duct runs per code per code w/ Importance per code w/ Impaortance per code w/ Importance

Floor loading capacity superimposed live load

7.2 kPa (150 Ibfisq i),

8.4 kPa (175 Iofisq ft)

12 kPa (250 Ibfisq ft)

12 kPa (250 Ibf/sq f1)

Floor hanging capacity for ancillary loads

suspended from below

1.2 kPa (25 Ibfsq 1)

1.2 kPa (25 Ibfisq ft)

2.4 kPa (50 Ibfisq 1)

2.4 kPa (50 Ibflsq 1)

112



Pai hoc Hoa Sen — Luan Vin Tét Nghiép

affects size of anchor which can be installed

TIER 1 TIER 2 TIER 3 TIER 4
Concrete Slab Thickness at ground 127 mm (5 in) 127 mm (5 in) 127 mm (5 in) 127 mm (5 in)
Concrete topping over flutes for elevated floors 102 mm (4 in) 102 mm (4 in ) 102 mm (4 in) 102 mm (4 in)

Building LFRS (Shearwall/Braced
Frame/Moment Frame) indicates displacement]
of structure

Steel/Conc MF

Conc. Shearwall / Steel BF

Conc. Shearwall / Steel BF

Conc. Shearwall / Steel BF

Building Energy Dissipation - Passive
Dampers/Base Isolation (energy absorption)

none

none

Passive Dampers

Passive Dampers/Base |solation

Battery/UPS floor vs. building composition.
Concrete floors maore difficult to upgrade fo
intense loads. Steel framing with metal deck
and fill much more easily upgraded.

PT concrete

CIP Mild Concrete

Steel Deck & Fill

Steel Deck & Fill

Steel Deck & Filll PT concrete/ CIP Mild - PT|
slabs much more difficult to install anchors

PT concrete

CIP Mild Concrete

Steel Deck & Fill

Steel Deck & Fill
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certification from 3rd party test laboratory

TIER 1 TIER 2 TIER 3 TIER 4
ELECTRICAL
General
Number of Delivery Paths 1 1 1 active and 1 passive 2 active
Utility Entrance Single Feed Single Feed Dual Feed (600 volts or higher) | Dual Feed (600 volts or higher)

from different utility substations

System allows concurrent maintenance No No Yes Yes
Computer & Telecommunications Equipment] Single Cord Feed with 100% Dual Cord Feed with 100% Dual Cord Feed with 100% Dual Cord Feed with 100%
Power Cords capacity capacity on each cord capacity on each cord capacity on each cord
All electrical system equipment labeled with Yes Yes Yes Yes

Single Points of Failure

One or more single points of
failure for distribution systems
serving electrical equipment or

mechanical systems

One or more single points of
failure for distribution systems
serving electrical equipment or

mechanical systems

No single points of failure for
distribution systems serving

electrical equipment or mechanicall

systems

MNo single points of failure for
distribution systems serving
electrical equipment or
mechanical systems

Critical Load System Transfer

Automatic Transfer Switch
(ATS) with maintenance bypass
feature for serving the switch
with interruption in power;
automatic changeover from
utility to generator when a

Automatic Transfer Switch (ATS)
with maintenance bypass feature
for serving the switch with
interruption in power; automatic
changeover from utility to
generator when a power outage

Automatic Transfer Switch (ATS)
with maintenance bypass feature
for serving the switch with
interruption in power; automatic
changeover from utility to
generator when a power outage

Automatic Transfer Switch (ATS)
with maintenance bypass feature
for serving the switch with
interruption in power; automatic
changeover from utility to
generator when a power outage

UPS has 8 minutes of backup
time)

power outage occurs. OCCUrs. 0CCuUrs. OCCUTS.
Site Switchgear None None Fixed air circuit breakers or fixed | Drawout air circuit breakers or
molded case breakers. drawout molded case breakers.
Mechanical interlocking of Mechanical interlocking of
breakers. Any switchgear in breakers. Any switchgear in
distribution system can be distribution system can be
shutdown for maintenance with | shutdown for maintenance with
by-passes without dropping the | by-passes without dropping the
critical load critical load
Generators correctly sized according to installed Yes Yes Yes Yes
capacity of UPS
Generator Fuel Capacity (at full load) 8 hrs (no generator required if 24 hrs 72 hrs 96 hrs
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TIER 1

TIER 2

TIER 3

TIER 4

UpPs

IUPS Redundancy

N

MN+1

MN+1

2N

IUPS Topology

Single Module or Parallel Non-
Redundant Modules

Farallel Redundant Modules or
Distributed Redundant Modules

Farallel Redundant Modules or
Distributed Redundant Modules or
Block Redundant System

Farallel Redundant Modules ar
Distributed Redundant Modules
or Block Redundant System

IUPS Maintenance Bypass Amangement

By-pass power taken from same
utility feeds and UPS modules

By-pass power taken from same
utility feeds and UPS modules

By-pass power taken from same
utility feeds and UPS modules

By-pass power taken from a
reserve UPS system that is
powered from a different bus as
is used for the UPS system

IUPS Power Distribution - voltage level

‘Voltage Level 120/208V up to
loads of 1440 kWA and 480V for
cads greater than 1440 kKVA

Voltage Level 120/208 up to
loads of 1440 k'VA and 480V for
oads greater than 1440 kKVA

Voltage Level 120/208V up to
loads of 1440 kVA and 480V for
oads greater than 1440 KVA

‘Voltage Level 120/208Y up to
loads of 1440 kVA and 480V for
oads greater than 1440 KVA

UFS Fower Distribution - panel boards

Panelboard incorporating
standard thermal magnetic trip

Panelboard incorporating
standard thermal magnetic trip

Panelboard incorporating standard
thermal magnetic trip breakers

Panelboard incorporating
standard thermal magnetic trip

breakers breakers breakers
FDOUs feed all computer and Mo Mo Yes Yes
telecommunications equipment
K.-Factor transformers installed in PDUs Yes, but not required if Yes, but not required if harmonic| Yes, but not required if harmonic |Yes, but not required if harmonic
harmonic canceling canceling fransformers are used | canceling transformers are used |canceling transformers are used
transformers are used
Load Bus Synchronization (LES) Mo Mo Yes Yes
Redundant components (UPS) Static UPS Design. Static or Rotary UPS Design. Static or Rotary UPS design. Static, Rotary, or Hybrid UPS
Rotating M-G Set Converters. Static Converters. Design
UFS on separate distribution panel from| Mo Yes Yes Yes
computer & telecommunications equipment
Grounding
Lighting protection system Based on risk analysis as per | Based on risk analysis as per es Yes
NFPA T80 and insurance NFPA T80 and insurance
reguirements. reguirements.
Service entrance grounds and generaton Yes Yes Yes Yes
grounds fully conform to NEC
Lighting fixtures (277v} neutral isclated from| Yes Yes Yes Yes
service  entrance derived from  lighting
transformer for ground fault isolation
Data center grounding  infrastructure  in Mot required Mot required Yes Yes
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TIER 1

TIER 2

TIER 3

TIER 4

Computer Room Emergency Power Off
(EFQ) System

Yes

Activated by Emergency Power Off (EPO) af
exits with computer and telecommunications
system shutdown only

Yes

Yes

Yes

Yes

ldutomatic  fire suppressant release  aften
computer  and  telecommunications  system|
shutdown

Yes

Yes

Yes

Yes

Second zone fire alarm system activation with
manual Emergency Power Off (EPO) shutdown

Mo

Yes

Master control disconnects batteries  and
releases suppressant from a 24/7 attended
station

Mo

Yes

Battery Room Emergency Power Off (EPO)
System

lctivated by Emergency Power Off (EPO)
buttons at exits with manuval suppressant
release

Yes

Yes

Fire suppressant release for single zone system|
after Emergency Power Off (EPO) shutdown

Yes

Yes

Second zone fire alarm system  activation,
Disconnects batteries on  first zone with
=zuppressant release on the second zone

Mo

Yes

Master control disconnects batteries  and
releases suppressant from a 24/7 attended
station

Mo

Yes

Emergency Power Off (EPQ) Systems

Shutdown of UPS power receptacles in
computer room ares.

Yes

Yes

Shutdown of AC power for CRACs and chillers

Yes

Yes

Yes

Yes

Compliance with local code (e.g. separats
zystems for UFS and HVAC)

Yes

Yes

Yes

Yes
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TIER 1 TIER 2 TIER 3 TIER 4
System Monitoring
Locally Displayed at UPS Yes Yes Yes Yes
Central power and envircnmental menitoring] Mo Mo Yes Yes
and control system (PEMCS) with remots
engineering conscle and manual overrides for
all automatic controls and set points
Interface with BMS Mo Mo Yes Yes
Remote Contral Mo Mo MNo Yes
WMutomatic Text  Messaging to Service MNo Mo MNo Yes
Engineer's Pager
Battery Configuration
Commen Battery String for All Modules Yes Mo Mo Mo
One Battery String per Module Mo Yes Yes Yes
Minimum Full Load Standby Time 5 minutes 10 Minutes 15 minutes 15 minutes

Battery type

“alve regulated lead acid
(WVRLA) or flooded type

Valve regulated lead acid (VRLA)
or flooded type

alve regulated lead acid (VRLA)
or flooded type

alve regulated lead acid (VRLA)
or flooded type

Flooded Type Batteries

hMounting Racks or cabinets Racks or cabinets Open racks Open racks
Wrapped Flates Mo Yes Yes Yes
lacid Spill Containment Installed Yes Yes Yes Yes

Battery Full Load Testing/Inspection Schedule

Every two vears

Every two years

Every two years

Every two years or annually

Battery Room

Room

Separate from UPS/Switchgear Equipment Mo Yes Yes Yes
Rooms

Ic.nd vidual Battery Strings Isolated from Each Mo Yes Yes Yes
ther

Shatterproof Viewing Glass in Battery Room) MNo Mo MNo Yes
Dioor

Battery Disconnects Located Outside Battery Yes Yes Yes Yes

Battery Monitoring System

UPS self monitoring

UPS self monitoring

UPS self monitoring

Centralized automated system to
check each cell for temperature,
voltage, and impedance
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TIER 1 TIER 2 TIER 3 TIER 4
Rotating UPS System Enclosures (With
Diesel Generators)
Inits Separately Enclosed by Fire Rated Walls Mo Mo Yes Yes
Fuel Tanks on Exterior Mo Mo Yes Yes
Fuel Tanks in Same Room as Units Yes Yes Mo Mo

Standby Generating System

Generator Sizing

Sized for computer &
telecommunications system
electrical & mechanical only

Sized for computer &
telecommunications system
electrical & mechanical only

Sized for computer &
telecommunications system
electrical & mechanical only + 1

Total Building Load + 1 Spare

spare
Generators on Single Bus Yes Yes Yes Mo
Single Generator per System with (1) Sparg] Mo Yes Yes Yes
Generator
Individual 83 ft. Ground Fault Protection for MNo Yes Yes Yes
Each Generator
Loadbank for Testing
Testing UPS modules only Yes Yes Yes No
Testing of Generators only Yes Yes Yes Mo
Testing of Both UPS modules and generators Mo Mo No Yes
IUPS Switchgear Mo Mo Mo Yes
Permanently Installed Mo - Renta No - Renta No - Renta Yes
Equipment Maintenance
Maintenance Staff Onsite Day Shift only. On-call at| Onsite Day Shift only. On-callat| Onsite 24 hrs M-F, on-call on Onsite 24/7
other times other times weekends
Freventative Maintenance Mone Mone Limited preventative maintenance | Comprehensive preventative
program mainteénance program
Facility Training Programs MNone MNone Comprehensive training program |Comprehensive training program

including manual operation
procedures if it is necessary to
bypass control system
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TIER 1

TIER 2

TIER 3

TIER 4

MECHANICAL

General

Routing of water or drain piping not associated
with the data center equipment in data center
SpECES

Fermitted but not recommended

Fermitted but not recommended

Mat permitted

Mot permitted

Fositive pressure in computer room  and Mo reguirement Yes Yes Yes
associated spaces relative to outdoors and non-

data center spaces

Floor drains in computer room for condensate] Yes Yes Yes Yes
drain water, humidifier flush water, and sprinklen

discharge water

Mechanical systems on standby generator Mo reguirement Yes Yes Yes

Water-Cooled System

Indoor Terminal Air Conditioning Units

Mo redundant air conditioning
units

One redundant AC Unit per
critical area

Qty. of AC Units sufficient to
maintain critical area during loss of|
one source of electrical power

Qty. of AC Units sufficient to
maintain crtical area during loss
of one source of electrical power

Humidity Control for Computer Room

Humidification provided

Humidification provided

Humidification provided

Humidification provided

Electrical Service to Mechanical Equipment

Single path of electrical power
to AC equipment

Single path of electrical power to
AC equipment

Multiple paths of electrical power

to AC equipment. Connected in

checkerboard fashion for cooling
redundancy

Multiple paths of electrical power

to AC equipment. Connected in

checkerboard fashion for cooling
redundancy

Heat Rejection

Dry-coclers (where applicable)

Mo redundant dry coolers

One redundant dry cooler per
system

Qty. of dry coolers sufficient to
maintain critical area during loss of
one source of electrical power

Qty. of dry coolers sufficient to
maintain crtical area during loss
of one source of electrical power

Closed-Circuit Fluid Coolers (where applicable)

Mo redundant fluid coolers

One redundant fluid cooler per
system

Qty. of fluid coolers sufficient to
maintain critical area during loss of
one source of electrical power

Qty. of fluid coolers sufficient to
maintain crtical area during loss
of one source of electrical power

Circulating Pumps

Mo redundant condenser water
pumps

One redundant condenser water
pump per system

Qty. of condenser water pumps
sufficient to maintain critical area
during loss of one source of
electrical power

Qty. of condenser water pumps
sufficient to maintain critical area
during loss of one source of
electrical power

Piping System

Single path condenser water

system

Single path condenser water
system

Duzl path condenser water system

Dual path condenser water
system
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TIER 1

TIER 2

TIER 3

TIER 4

Chilled Water System

Indocr Terminal Air Conditioning Units

Mo redundant air conditioning
units

Cne redundant AC Unit per
critical area

Qty. of AC Units sufficient to
maintain critical area during loss of|
one source of electrical power

Qty. of AC Units sufficient to
maintain crtical area during loss
of one source of electrical power

Humnidity Control for Computer Room

Humidification provided

Humidification provided

Humidification provided

Humidification provided

Electrical Service to Mechanical Equipment

Single path of electrical power
to AC equipment

Single path of electrical power to
AC equipment

Multiple paths of electrical power
to AC equipment

Multiple paths of electrical power
to AC equipment

Heat Rejection

Chilled Water Piping System

Single path chilled water system

Single path chilled water systemn

Dual path chilled water system

Dual path chilled water system

Chilled Water Pumps

Mo redundant chilled water
pUMmps

One redundant chilled water
pump per system

Qty. of chilled water pumps
sufficient to maintain critical area
during loss of one source of
electrical power

Qty. of chilled water pumps
sufficient to maintain critical area
during loss of one source of
electrical power

lair-Cooled Chillers

Mo redundant chiller

One redundant chiller per system

Qty. of chilled water pumps
sufficient to maintain critical area
during loss of one source of
electrical power

Oty. of chillers sufficient to
maintain crtical area during loss
of one source of electrical power

Water-cooled Chillers

Mo redundant chiller

One redundant chiller per system

QOty. of chillers sufficient to
maintain critical area during loss of|
one source of electrical power

Qty. of chillers sufficient to
maintain crtical area during loss
of one source of electrical power

Cocling Towers

Mo redundant cooling tower

One redundant cooling tower per
system

Oty. of cooling towers sufficient to
maintain critical area during loss of|
one source of electrical power

Qty. of cooling towers sufficient

to maintain critical area during

loss of one source of electrical
pOWer

Condenser Water Pumps

Mo redundant condenser water
pUMmps

One redundant condenser water
pump per system

Qty. of condenser water pumps
sufficient to maintain critical area
during loss of one source of
electrical power

Qty. of condenser water pumps
sufficient to maintain critical area
during loss of one source of
electrical power

Condenser Water Piping System

Single path condenser water
system

Single path condenser water
system

Dual path condenser water system

Dual path condenser water
system
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TIER 1

TIER 2

TIER 3

TIER 4

\dir-Cooled System

Condensers

Indoor Terminal Air Conditioning Units/Cutdoaon

Mo redundant air conditioning
units

One redundant AC Unit per
critical area

Qty. of AC Units sufficient to
maintain critical area during loss of|
one source of electrical power

Qty. of AC Units sufficient to
maintain critical area during loss
of one source of electrical power

Electrical Service to Mechanical Equipment

Single path of electrical power
ta AC equipment

Single path of electrical power to
AC equipment

Multiple paths of electrical power
to AC equipment

Multiple paths of electrical power
ta AC equipment

Humidity Control for Computer Room

Humidification provided

Humidification provided

Hurmidification provided

Humidification provided

HVAC Control System

HWVAC Control Systemn

Control systemn failure will
interrupt cooling to critical areas

Control systemn failure will not
interrupt cooling to critical areas

Control system failure will not
interrupt cooling to critical areas

Coentrol systemn failure will not
interrupt cooling to critical areas

Power Source to HVAC Control System

Single path of electrical power
to HVAC control system

Redundant, UPS electrical power
to AC equipment

Redundant, UPS electrical power
to AC equipment

Redundant, UPS electrical power
to AC equipment

Plumbing (for water-cooled heat rejection)

Dual Sources of Make-up Water

Single water supply, with no on-
site back-up storage

Dual sources of water, or one
sgurce + on-site storage

Dual sources of water, or one
sgurce + on-site storage

Dual sources of water, or one
source + on-site storage

System

Foints of Connection to Condenser

W aten

Single point of connection

Single point of connection

Two points of connection

Two points of connection

Fuel Qil System

Bulk Storage Tanks

Single storage tank

Multiple storage tanks

Multiple storage tanks

Multiple storage tanks

Storage Tank Pumps and Piping

Single pump and/or supply pipe

Multiple pumps, multiple supply
pipes

Multiple pumps, multiple supply
pipes

Multiple pumps, multiple supply
pipes

Fire Suppression

Fire detection system

no

=t

yes

yES

Fire sprinkler system

When reguired

Pre-action {when required)

Pre-action {when required)

Pre-action {when required}

Gaseous suppression system no no clean agents listed in NFPA 2001 [clean agents listed in NFPA 2001
Early Warning Smoke Detection System no YEE YEE yes
Water Leak Detection System no ¥ESs yES =
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= Tap tai li¢u
“Telecommunications Infrastructure Standard for Data Centers, TIA-942”,
Telecommunications Industry Association, USA,2005
Rob Snevely, “Enterprise Data Center Design and Methodology, Revision 17,
Sun Microsystem Inc., USA, 2001.
Cablofil, “Technical Guide”, Cablofil Inc., 2009
Neil Rasmussen, “White Paper 1 — Rev 7, APC by Schbeuder Electric, 2010
Neil Rasmussen, “White Paper 25 — Rev 3”, APC by Schbeuder Electric, 2010
Kevin Dunlap, “White Paper 40 — Rev 3”, APC by Schbeuder Electric, 2010
Tony Evans, “White Paper 59 — Rev 17, APC by Schbeuder Electric, 2010
Kevin McCarthy, Victor Avelar, “White Paper 75 — Rev 3”, APC by Schbeuder
Electric, 2010
Victor Avelar, “White Paper 83 — Rev 2”, APC by Schbeuder Electric, 2010
Neil Rasmussen, Suzanne Niles, “White Paper 141 — Rev 1”7, APC by
Schbeuder Electric, 2010
Neil Rasmussen, Suzanne Niles, “White Paper 142 — Rev 17, APC by
Schbeuder Electric, 2010
Neil Rasmussen, Suzanne Niles, “White Paper 143 — Rev 17, APC by
Schbeuder Electric, 2010
Neil Rasmussen, “White Paper 150 — Rev 17, APC by Schbeuder Electric, 2010

= Thong tin Internet

> http://www.cablinginstall.com/

http://www.lacviet.com.vn

>
> http://vnpro.org
>

http://www.hvacr.vn
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