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Your existing challenges
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Stricter regulations
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Most TRs were installed decades

ago—outdated technology
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Unexpected maintenance,

costs and shutdown time



What If You Could...
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Minimize downtime Stay ahead of regulations

Increase performance Power saving

without replacing your ESP



Regulations change over the years
for Cement Plant
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ESP Outlet Emissions (mg/Nm?)

Reduction in ESP Qutlet Dust Emissions in Cement Plants (2005-2025)
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KraftPowercon

ESP Upgrade Solution Portfolio
— Breathe new life into your ESP -~
With our ESP upgrade philosophy |

We
« Change as less as possible in the ESP
« Carry out mechanical ESP maintenance if needed

* Focus on upgrading ESP Power Supplies, it can be just a
controller upgrade

* Determine the right combination of Power supplies

« Carry out field trials, if needed

B Toon



PulseKraft
HV Pulse technolgy

— designed to comply with current and
future regulations

Application Values

0

* Power Saving
-50000

* Prevent Back Corna -100000

* Increase Fine particle capturing efficiency AEG000

Ipulse

Technical features enables the Application Values 400
200
* Very high voltage peaks and high pulse current R L e T e B e
-200
 DC voltage with low ripple
e PP oL + Output DC Voltage : 60kV
* Pulse repetition frequency = 2-100Hz : : gl : : « Output DC Current : 1000mA
* Increase voltage peaks by the short pulse length (80-90us) e Output Peak Voltage: 140kV

B Tcon |



SmartKraft
HV High Frequency IGBT SMPS

Application Values
Increase ESP collection efficiency
ESP fast spark detection and recovery

Technical features enables the Application Values

Very low voltage ripple <1 %

Average voltage = peak voltage

Ripple frequency = 24 kHz

High Power Factor

B Toon

Vout,SMPS (V)
00 5

-20000.00

-40000.00

-60000.00

-80000.00

-100000.00

Time (ms)

* Equipped with MK4

* Switched HF technology

e Up to 90 kV-2000 (70kV-2200 mA)

e Low weight = 25% of conventional unit



NovaKraft
HV High Frequency SiC SMPS
— designed to comply with current and

future regulations

A compact, SiC-based SMPS for demanding environments.

Application Values

* Increase ESP collection efficiency éﬁﬁﬁ ; : R
* ESP fast spark detection and recovery fﬂﬂ"ﬁ.

* Power saving

Technical features enables the Application Values  Equipped with SIC

Low voltage ripple = 1 * MK4
* Switched HF technology

e Up to 90 kV-400mA

e One unit — Control Cubicle integrated into
the Rectifier unit

* Average voltage = 98 - 99 % of peak voltage Ripple frequency = 25-30 KHz
* Average voltage = peak voltage

 >0.95 conversion efficiency.

* Power Factor 2 0.94 e Compact

B Thcon 9



Kraft Classic 3-phase TR + CC

Application Values
* Increase ESP collection efficiency
* Lessinvestment Value

Technical features enables the Application
Values

e Low voltageripple=1-2%

* Average voltage = 80 - 90 % of peak voltage
* Ripple frequency = 300 Hz

* More Corona Power

B Tcon
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0.00 Vout,3-phase,(V)
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-0.50 f f
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Time (ms)

Up to150 kV and 4500mA
Two units CC+ TR
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Kraft Classic 1-phase TR + CC

. . Vout,single-phase, (V

Application Values e § g
720000, 00

* Less investment Value ~40000,00 = A R
-60000.00 ™ /f\i YA

Technical features ;32222'22?{fﬁfﬁfﬁfffvﬁfﬁﬁﬁﬁ_ﬁﬁ"ﬁﬁ_ffﬁ____ SAVARY SRYARVARVARY
-120000.00 | E

° ngh rlpple ~ 40 _ 50 % 3.00 Iout,single-phasée,(A)

2.50 S S / T ——
* Average voltage = 75 - 80 % of peak z'ooﬁ\{:\ﬁ fﬁff]_ﬁff_'féﬁfffﬁ{f.fff: ______________ .. — ‘ N
voltage . | *  From 50 kV to 150 kV and

from 100 mA to 4500 mA

* Ripple frequency = 100 Hz
* Two units CC+ TR
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MicroKraft

Latest Generation of advanced Controller of ESP

Power supplies

SmartESP™: Automatic Control
of ESP Power supplies parameters
based on ESP performance

Remote monitoring via variety
of communication protocols as
well as Internet

NEW NEW NEW

NEW

All in one Hardware to control
Single, three Phase or HF ESP
power supplies

V/I Curve function

Simple oscilloscope function

Bootloader and upgrade firmware
via USB

Intermittent Energization Mode
”IE”

Spark Control

Back Corona Control

Rapper Control

Control mode in both Voltage and
Current

NEW NEW NEW

NEW

Support most of industrial
communication protocols

Datalogger function

Export data, setting parameters
and oscilloscope waveform to
the USB flash memory

SoftPLC/DAQ function. No limit
of customized [O number.

Individual program can be
saved for different setting

Support more than 14
languages per request
CO and Voltage reduction

Opacity Control

Auto-Restart function

aput
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ESP Maintenance service
If needed

Gas Flow Measurement

New Collecting plate

 New Discharge Electrode

Sealing and insulator

« Rapper

Other maintenance

13



ESP Performance Upgrade

Our ESP Electrical solution will upgrade your ESP

 Offering Combination of
— Single Phase TR
— Three Phase TR
— SmartKraft (HF SMPS)
— PulseKraft
— With Advance ESP Controller MK4

» Benefit
— Unique Solution for your ESP
— Less Investment
— Less Shut down

— NO additional ESP field

@mﬁom' oWt
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ESP Upgrade Solution Process

A Structured Project approach
With KraftPowercon ESP upgrade philosophy

- S ¢
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Project reference KraffPowercon ESP upgrade solution

B

PROJECT STEPS

corrected under our supervision.

1. Change the existing single phase TR to Three phase TR.
2. Some mechanical damages were found and gof it

|

30mg/Nm? Target || |
24 mg/Nm? Result ||

Plant information

| PR ——

Plant name Rojshree Cement work
Compnay Ultratech cement Limited
Geografical India
Size 235TPH (Kiln load)
Process Type Clinker Cooler ESP
Fuel Pet coke

Kraft Classic 3ph Type Three Phase TR set

. Rating 95 KVP / 900 mA
-

Target Emission Level Below 30 mg/Nm?3
Final Emission Level 25 mg / Nm3

ESP information

Type Clinker Cooler ESP

No of Chamber 1 E

No of Field 3 i
Age 1999 Approx.

commossioning
Downtime Less than a 6 days
Project dafe Jan-2017

Before refrofit

Project time For supply of Three phase ir set it fakes
8 weeks and 6 days for erection and

Type Single phase Transformer and control cabinet
Rating 110KV / 700 mA

MFG TR: Ador, Controller: BHA make, Sg-300 e ™ ™ ™
Emission level 50 to 70 Mg/Nm? — % &' @

R

y

24 mg/Nm?

/ 50-70 mg/Nm?
) \
KRAFI' J Contact KraftPowercon fo leam how you can benefit from ESP upgrade solufion

m www.krofipowsarcon.com/esp
! .

= infoi@kmfipowsrcon com

V]
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Project reference KraffPowercon ESP upgrade solution

.. etk ¥
s -
L Sy _»'

PROJECT STEPS
1. Change the existing single phase TR to three phase TR

44 mg/Nm® Level |EEE
Boiow 25 N Target ||
17.4mg/Nm? Result ||

Plant information | 1: 4 ESP information .
Plant name Ramco Cement R.R nagar Type Clinker Cooler ESP-2 | §
Compnay Ramco Cements No of chambers 1 Fod 2 . @ UPGRADE
Website www.ramcocements.in No of ficlds 5
Geografical Tamilnadu, India Age 1
= . ge 48 Kraft Classic Type Three Phase TR sel
Size 75TPH Rafing 80 KVP / 600 mA
Process Type Clinker Cooler ESP lii=:liii.ii§i" - Target Emission Level Below 25 mg/Nm?
Fuel Pet Coke - ':,g.;'E,_. g. ) Final Emassyon Level 17.4 mg/Nm?3 .
iRt ., 7, 8% Project fime  For supply of three phase 1r set it iakes 6
“RERERIELG i

-

fo 8 weeks and 3 days for erection and
commeossioning
Downiime less than a 3 days
Project date May 2017

SrIRIIIT LRl Rl RN T
-——e .-.....:-.:.

Before retrofit

Type Single phase transformer

and control cabinet .
Rating First & Second fieid: Q0 KV / 600 mA
Third, Forth and Fifth Filed: 70KV / 300 mA 17.4 mg/Nm?
TR: Hirect
SRE Controller: NWL T m ™ ™ ®
Emission level 44 mg/Nm? -> ->
44 mg/Nm?
Oparaing readng
, ™ X ™ / ™
il =
: ; Contact KraftPowercon fo leam how you can benefit from ESP upgrade solution. KRAFI‘
Doarating 12ooing www kraftpowercon com/esp

info@krafipowercon com




Project reference KraffPowercon ESP upgrade solution

PET COKE PROJECT STEPS

1. Change the existing single phase TR fo Three phase TR.

[65mg/Nm*_Lever [
Somg/Nme Target |
a o/ Resun |

Plant information

Plant name Namada Cement Works R :
Compnay Uliratech cement Limited TS e A @ UPGRADE

Geografical India

Siza 2757PH - - " TR ok
Process T Clinkar Coolar ESP .. 'n.. i o e N . - ype s . -
Fyupe; pc,? 3 s "-'."!--.qil. e Husdse Rating 95 KVP / 800 mA
AT S g SR Torget Emission Level Below 30 mg/Nm?
%IHF . d;}lﬂ% % . Final Emission Level Average less than 24 mg/Nm?
ESP information ~.§-_;-=_ -;,: BRI Projact time For supply of Three phase ir set it .tokes
e Higittih," O E:'= 6 fo 8 weeks and 6 days for erection
Type Clinker Cooler ESP '%ﬂ - ":;g: _/and commossioning
B . 'i-':;:' . Downtime Less than a 6 days
B0 OF EwATiOM ) o Project date March-2017
Noof FHeld 3
Age 2000 Approx
Before retrofit
Type Single phase Transformer and control cabinet 24 mg/Nm?*
Rating First Fleld: 120 KV/300 mA / \
Sacond and Third Field: 120 KV/700 mA : w
MFG TR: Ador, Controller: ADOR make, Precicon-i(s) 9 %l =2
Emission level 60 to 70 mg/Nm?
60-70 mg/Nm?

4 all\

¥

N

Contact KraftfPowercon to leam how you can benefit from ESP upgrade solution. KRAF"
WIWNW EIOitpDowWSCon comy/esn

InfoGkatipowssTon COm
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Project reference

a

Plant information

Plant name
Compnay
Geografical

Size
Procass Type
Fueil

44+
. | .l -
Before retrofit %,u.éli!&' é"'§% % o
“,. el - .

Type

Rating

MFG
Emission level

S
£ \ | /
> | ’ ‘ PG 60-70 mg/Nm* ) =P
L y N
i

Prism Cement
Prism Cement Limiled
Satna, Madhyapradesh,

Type Clinker Cooler ESP-1
No of chambers 2
No of fields 6

india Age About 15 years oid

450 TPH

Cllrjker Cooler ESP . ..s!l" ‘q“ E- R R

indian coal+pet coke .8 2" PRIBLE g g "
“Eaiaaiil PSR | Y Lo % S e asiing

Single phase transformer .i_ 1 E:.,f, o2,
and confrol cabinet p o 3 o1fiely
80 KVP/900 mA ,{9'“' T
TR: Hind rectifiar

Controller: Hind Reciifier make, Ace-16
60 to 70 mg/Nm?

y

- e (™

@)(@)(&) |

&) &

DO G g

L

/

KraffPowercon ESP upgrade solution

PROJECT STEPS
1. Changed the existing single phase TR fo Three phase TR.

65mg/Nm* Level [P
N e
W 19 mg/Nm* Result ||

@ UPGRADE
Type  Three Phase TR set

ROING 90 KVP/800 mA, 90 KVP/1000 mA, 90 KVP/1200 mA
Torget Emission Leve!  Below 30 mg/Nm?
Final Emission Level 19 mg / Nm?
Pojecttime  For supply of Three phase Ir set It takes 8 10 10 weeks
and 10 days for erection and commossioning
Downlime  Less than a 10 days.
Project cae  January 2017

| | N
(|&@ &

- RN 19 mg/Nm? b

el - N
665 E)

Opacing ooing

N

Confact Kraftfowercon fo leam how you can benefit from ESP upgrade solution.

WWW KICIlDOwWSC 00N OO/ assn

-
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Email- gajanan.patil@kraftpowercon.com

Website:- www.kraftoowercon.com


mailto:gajanan.patil@kraftpowercon.com

We won't let you down



_f, CONINCO -

257 | CHAC CHAN CHO TUONG LAI

. ‘ 7-
: 2N .
‘ .‘ = | . X
3 -";; #
| | e |
14 - - 4 ‘
v \ ‘ N
. e > 2
£ B 31 B irm E
< P L A :
- | B N 5 E— Pl N AR Righs
' > . = ~ B— - S Res st s
-’ ) = i
=55 : - ] === —
o = ‘———-—__7_ — e
A
il |

e




MUC TIEU CAI TAO LOC BUI TINH DIEN




CAC PHUONG AN KY THUAT CAI TAO ESP

Phuwong an

Phwong an |
2

A

NOI DUNG 03

Phwong an

3 /

-



CAC PHUONG AN CAI TAO

Phwong an 01

. Thay tat ca céac may bién |

- &p va ta diéu khién cla loc
' bui tl loai T/R sang chung !
' loai may bién ap cao tan'
. SIR. Theo ly thuyét khl.
. thay dbi cac may bién ap.
i nay sang may bién ap cao '
' tan thi hiéu suat cla IocI
| bui sé tang thém khoang
. 60% nira nhat 1a voi cac.
" bui min PM 2,5

Uu diém: Dam bado tieu |
chuén phat thai |
<20mg/Nma3. Chi phi vira !
phai. Lap dat va van hanh :
nhanh, khong phai dirng 10., |
Nhwoc diém: Chwa co thu’0|
té & VN

Phwong an 02>

Thiét ké cai tao kéo dai loc
bui thém 1 trwong nira trc
la thiét k& nbdi thém 1
trwdng loc bui niva. Luc do
sé co du kha nang dua
nong dd bui phat thai ra
moéi trwdng la nhd hon
30mg/Nm3 . Tuy vay vOi
thiét ké hién tai cia nha
may kho kha thi vi sé
vwdng cac hé thdng codng
nghé san co.

Uu diém: tdng dwoc hiéu
suat loc bui tbng va dwa vé
diéu kién nhd hon yéu cau
cua moi trwdng.

Nhwoc diém: 1a khéng co
khéng gian 1ap va thay dbi
két cAu rat nhiéu, chi phi
tdng thé rat Ion. Dirng 16
lau.




CAC PHU’O’NG AN CAI TAO

Gilr nguyén thiét ké mét s6
trrd'ng cua loc bui dién hién
co, thiét ké chuyén dbi cac
trrd'ng con lai cua loc bui
dién sang st dung loc bui
tui. Phwong an nay da duoc
ap dung & nhiéu nwoc trén
thé gidi, riéng Viét Nam thi
chwa thay.

hoan toan chuyén sang st
dung loc bui tui. Bay la
phwong an co chi phi ton
kém nhat trong 5 phwong

Thay thé loc bui dién hién cé
an. I

Uu diém: la tang dwoc hiéu
suat loc bui tdng thé va
tham chi con dat toi tiéu
chuan méi trwdng cao hon
ntra la nhé hon 15mg/Nm3
Nhuoc diém: 1a phai thiét ké
thay dbi két ciu qua nhiéu,
chi phi dau tw cao. Phai
dirng 16 1au d& 13p dat.

moi trerdng nho hon
15mg/Nm3

Nhuoc diém: 1a qua lang phl'}
tang chi phi dau tw. Thoi gian
pha do Iap mai 1au, anh :

huo’ng nhiéu dén san xuat. |
. Chi phi van hanh lon. Chi ph-l
| dau tw Ion. Phai thay déi va :
\ 13p dat moi ca quat ID; :

Uu didm: dat t&i tiéu chuan !

+Cai tao bién mot truwong
cua loc bui ¢l sang thanh 2
trwwdng, theo cong nghé
LBD-93T twr 1 trwdng thanh
2 trrong ky hiéu laAva B
ma khong thay dbi két cau
tdbng thé cda loc bui. Thay
may bién ap T/R cla trudng
nay bang 2 may bién ap SIR
nhwng tbng cong suat lai
giam di mét nira. Cai tao bd
go dién cuwc thu va phéng ¢
trong trwdng A va B thanh
cac bd go trén néc va s
dung bua gb dién twr dé co
thé gb rung theo vung.




CAC PHUONG AN CAI TAO

+U'n diém ctia phuong an nay 1a dat t6i tiéu chuan
moi trudng nhé hon <30mg/Nm3 . Tiét kiém chi
phi di¢n nang st dung cho riéng truong cai tao co
50% (Do cong ngh¢ LBD-93T la cong nghé¢ loc bui
tinh dién tiét kiém nang lugng). Chu dong dugc vé
cong ngh¢, khong phu thudc vao nudc ngoai. Phan
thao d& cuc lang, stt d&, st g0, may bién ap cao
ap... cua truong nay s€ duoc lam du phong cho cac
truong con lai. Theo tinh toan cong nghé cai tao
truong ndy thanh hai truong A va B thi nong do bui
dau ra tham chi co thé dat <1 Smg/m3.

+Nhuwoe diém 1a phai thay doi thiét ké két cau cua
truong ndy mic du 1a theo chiéu huéng nhe di nén
khong anh huong nhiéu dén két cau vo loc bui hién
co. Cong nghé¢ LBD-93T la cong ngh¢ cua Viét
Nam ma&i1 dugce ap dung han ché (do co ché cua Viét
Nam).

+Ca 5 phuong an trén déu dam bao vé tiéu chuan
moi truong sau cai tao. Tuy vay ngoai phuong an 1
thi cac phuong an con lai déu tén kém vé chi phi
dau tu va van hanh. Pic biét néu 4p dung phuong
an | ta con giam cong suat tiéu thu dién thuc té cla
truong nay xuong khong duadi 20% so voi hién nay.
Diéu quan trong hon 13 néu trong tinh hinh khi Luét
MBoi truong di vao kiém soat nghiém ngat thi cac
loc bui dién nay mai1 ¢6 du co s¢ dua xuéng diang
theo tiéu chuan moi truong it nhat 1a <20mg/Nm3.




CAC VAN DE LIEN QUAN DEN CHON PHUONG
AN CAI TAO HAY THAY THE

1. ANH HU'ONG DO KiCH THU'GC VA HINH DANG HAT BUI

Tro bui than thwong chira nhiéu hat min PMz.s-PMo.
Hat min rat kho thu bang ESP truyén thong, do:
Dién tich bé mit nhd — luc dién trerong khong du manh

Hién tuong Brownian motion cao — kho lang

Lép bui min dé bam vao 16p bui day trén cuc thu — gay kho khin khi
rung gil

Néu tro ¢6 ham lugng bui min cao — hiéu suat ciia loc bui tinh dién truyén

thong sé giam ré rét, dic biét & trwong 1, 2 (trwong dau).



2. ANH HUONG CUA KICH THUOC BUI PEN HIEU SUAT THU BUI CUA ESP KINH PIEN

Cac ESP trong cac nha may san xuat xi mang trudc day co thiét
ké 1a dot than va cé yéu cau nong dd bui & dau ra ong khoi 1a
<50mg/Nm3. Trong do cO khoang 40-50% la but min PM2,5 tro
[én twong duong 25mg/Nm3. Khi chuyén sang dot CF (t6i da la
30%) thi ndong do bui min PM2,5 ting 1én khoang 25% nira tirc 1a
khoang 31,25mg/Nm3. Vi vay voi cac ESP kinh dién (dung bod
diéu khién TR va may bién ap cao ap) s& khong thu giita dugc so

bui min trén. Chung ta can phai st dung cong nghé mdi 1a High
Frequency ESP (ESP tan so cao).



3. ANH HUONG CUA THANH PHAN TRO BUI PEN HIEU SUAT ESP

Thanh phan tro bui

Anh hwéng chinh
dén ESP

Hién twong cu thé

Bién phap khic phuc

Cao oxit kiem (Na.O,
K:0)

Giam resistivity cua
16p bui — dé thu

Nguy co re-entrainment
nhe ¢ vung rat thap
nhiét do

Diéu chinh nhiét d6 150-
180°C

Cao oxit silic (Si0O:)

Tang resistivity —
d€ gay back corona

Xuat hién back corona,
tia ltra — giam 1on hoa,
giam thu bui

Phun SOs hoac NHs vao
khi thai

Cao oxit sit (Fe:05),
nhom (Al20O53)

Tang resistivity,
tang d0 cung hat

Ma1 mon cuc thu, vo
ESP, gay back corona

Tang truong ESP; Bao
dudng dinh ky

Nhiéu bui min PM:.s
- PMo

Kho thu bang ESP
truyén thong

Hiéu suat thu truong
dau giam manh; Ton du
bui min cao sau ESP

Thém truong ESP; Két
hop loc ta1 vai sau ESP
(Hybrid)

Ham lwong am cao,
hat am manh

Lép bui déo, am —
bam chat cuc thu

Kho giﬁ bui,; Nghet cuc
thu; Ton that ap luc tang

Cai thién rung gifi; Piéu
chinh nhiét d§; Phun

than kho tron khi
Mai mon dien cre  ||C18M tuoi tho thiét bi; |Bao dudng; Sir dung
Nhiéu hat cirng, sac vave ESP Mat dién cyc — giam  (|dién cuc thép hop kim
hi€u suat thu bui chong mai mon
Khong di‘}ng nhz"i‘t Gay khé khan khi Sa@ léch du dpén hi¢u Lap ban d6 thanh phﬁn
thanh phan (nhiéu hidu chinh hé thén suat; Khong 6n dinh PC |tro dinh ky; Cap nhat mo6
thanh phin phuec tap)| > OIS Ipgp hinh van hanh ESP




4.

ANH HUONG CUA VIEC SU DUNG CF (RAC THAI) PEN ESP CUA LO CLINKER POT

Anh huéng cu thé Co ché giy ra Hau qua trén ESP

Tro tir CF c6 nhiéu Cl, Na, K, - Tang hodc giam resistivity bat
kim loai nang — khac hoan toan thuong- Tang nguy co back corona
tro than giau S102, Al2Os3 hoac tai bay bui

Thay d6i thanh phan tro bay
(Fly ash composition)

CF chay khong hoan toan, sinh - ESP kho thu bui min- Tang phat
nhiéu PM2.5, mudi- Qua trinh d6t thai bui min- Giam hiéu suat truong
CF khong 6n dinh nhu than dau

Tang bui siéu min PM2.5, mugi
than, muoi dau

- Tac nghén cyc thu- Bam dinh 16p
bui day- Gay chay no bui néu tich tu
lau

CEAB N R AT 111k 1 | (B CF chita nhua, dau, hop chat hitu
cure cao, bui déo co tao 16p bui déo, am, kho giii

IPTRR R B B R UR(O M CF chia CL, F, S — bay hoi, tdi - An mon nhanh dién cuc, vé ESP-
SOs, F...) ngung tu trén ESP Giam tuoi tho thiét bi

Gay dao dong dién truong, Thay doi dot ngot resistivity, d@ - Giam hiéu suat thu bui- Tang tiéu
phéng dién bat thuong am, thanh phan hoa hoc bui hao dién niang ESP

THAN



5. CAC CONG NGHE ESP MOI

CO THE XU LY PM2,5,

MUOI

THAN HIEU QUA

Cong nghé ESP cai tién

Wet ESP (WESP - loc bui
tinh dién wot)

Hybrid ESP-Bag Filter

(ESP két hop loc tui vai)

Piic diém noi bat Ung dung dién hinh

_ ” 14 A 9 h _ ) . .

e e Gt L O, i
5 ' % % * mang dot CF ti 1é cao- Nha may

than, PM2.5, suong axit- Hi€u qua : . o .
: X ' héa chat, luyén kim, dét sinh khé
PM2.5 c6 thé >99% 6a chat, luyen kim, dot sinh khoi

- ESP xu 1y bui tho, bui trung binh-
Bag Filter xu Iy bui min, mudi
than con lai- Kha nang loc PM2.5
>09.9%

- Cac nha may xi mang tién tién-
Lo dot RDF, SRF- Nha may dién
rac chau Au, Nhat, Pai Loan

- Dung nguon DC tan s6 cao dé ion . X
Sn r 1en - Nha may xi mang Trung Quodc,

hoa 6n dinh hon- Giam hién tugng An Do Nha mav luvén kim. CF

back corona, hi¢u qua thu PM2.5 ’ Y s ’

; ang | 1
tot hon ESP AC thong thuong nang lwong tat tao

HON
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CONG HOA XA HOI CHU NGHIA VIET NAM
BO KHOA HOC VA CONG NGHE

F CUC SO HUU TRi TUR
BANG POC QUYEN
SANG CHE
So: 4195
Tén Séng ché: THIET BI LOC BUI TINH DIEN

Chu Bang doc quyén: VU HUY TOAN (VN)
B3, Phong 309, Khu tap thé Trung Ty, Phudng Trung Ty, Quan Déng
: Pa, Ha n6i, Viét Nam
Tac gia: Vi Huy Toan (VN), Cao Minh Tuén (VN), Pham Van Minh (VN)

So don: 1-2003-01046
Ngay nop don: 21.11.2003
S6 diém yéu cau bao ho: 01 Sé trang mo ta: 14

Cap theo Quyét dinh s6: A1029/QD-DK, ngay: 25.03.2004
C6 hiéu luc tir ngay cap dén hét 20 nam tinh tir ngay nép don.

KT. CUC TRUONG
CUC SO HUU TRI TUE

cycC
5{ SO HUU

\”.-;t.f““ ULAL

A

VN 1-0004195




Ciip theo Quyét dinh sb: 13343/QD-SHTT. ngay: 21.03.2012
C6 hiéu Jue tir ngiy cép dén hét 10 pam tinh tir ngay nop don.

KT. CUC TRUONG
L O CUC TRUONG
(5 CYC
|\ iU TRI TUEL
&l‘-:-'.q:"‘ :
RS

< Priam Phi Anh

/

" BOKHOA HOC VA CONG NGHE v CONG HOA XA HOI CHU NGHIA VIETNAM
CUC $O NOU TRI TUE : Poc lap - Tu do - Hanh phiic
3 ~ N
BANG POC QUYEN
GIAI PHAP HUU ICH
So: 962
Tén sing ché: THIET BI LOC BUI TINH DIEN
Chi Bang doc quyén:  CONG TY €O PHAN CONINCO MAY XAY DUNG VA CONG TRINH
CONG NGHIEP {VN)
Phasng 516-518, 56 4 Ton That Ting. quin Ddng Da, thinh phd Ha Noi
Tic gia: Vii Huy Toan (VN), Cao Minh Tufin (VN)
So dom: 2-2009-00051
Ngay nop don: 15.04.2009
So diém yéu ciu bio ho: 0] S6 trang mo tid: 11
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