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ABSTRAK

Penggunaan solar.untuk bahan bakar yang dialirkan
dengan pompa sangat penting dalam menjamin kelancaran
proses pemanasan awal (Fire-on/Heating-up) dan‘pada saat
terjadi masalah pada pasokan bahan bakar batu bara menuju
kiln. Jika pasokan bahan bakar solar terganggu maka
operasional kiln juga terganggu, akibatnya produktivitas
produksi clinker ‘menurun. Penelitian. ini’_bertujuan ‘untuk
merancang dan membangun flow control valve otomatis di
fasilitas pompa bahan bakar solar untuk kestabilan proses
produksi.

Rancang bangun dilakukan dengan memasang flow
control valve otomatis di fasilitas pompa bahan bakar solar
dan sinkronisasi antara digital control dengan flow control
valve untuk menjamin pasokan bahan bakar solar ke kiln
stabil dengan pengontrolan aliran yang baik.

Penelitian__ini menyimpulkan pemasangan...flow
control valvepneumatic dengan perubahan sistem pengaturan
aliran solar secara manual ke otomatis, data menunjukan
peningkatkan kinerja kiln melalui nilai MTBF yang
meningkat 203 jam..
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Kata kunci: Solar, kiln, Bahan bakar, control valve
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PRESSURE CONTROL VALVE DIESEL KILN NAROGONG 2 PUMP FOR
PRODUCTION PROCESS.STABILITY

Muhammad Pahlevi Rivaldo®, Dianta'Mustofa Kamal®, Irwanto Franciscus Sinaga®,

exdid ey

eyeyer paban yIwiR|od yijiw eydid yeH O

Tio Sanjaya®
Mechanical Engineering Study Program — EVE, Mechanical Engineering, Jakarta State:Polytechnic,
Ul Campuss Depok, 16425

ejie)er 1aba yiuyaljod uizi eduey

undede ynjuaq wejep 1ui sijn} eAiey yninjas neje ueibeqas yelueqiadwaw uep uewnwnbuaw Buese|iq °z
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ABSTRACT

The use of diesel fuel that is supplied by a pump is
very important in ensuring the smooth heating up process
(Fire-on/Heating-up) in the kiln. If the supply.of diesel fuel is
disrupted, kiln operations will also be disrupted, resulting in
decreased clinker production productivity. This study aims to
design and build an automatic flow control valve in a diesel
fuel pump facility.for the stability of the production process.
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The design was-carried out by-installing an automatic
flow control valve at the diesel fuel' pump facility and
synchronizing the digital control with the flow control valve
to ensure a stable supply of diesel fuel.to the kiln with good
flow control.

This study concludes that the installation of a
pneumatic. flow control valve with a change in the diesel flow
control.system from manual:to-automatic.shows an increase
in kiln performance through.an.increased.MTBF-value 203
hour

: J2aquins ueyangakuaw uep uexwnjueduaw eduey jui sijn} efiey yninjas neje ueibeqas diynbuaw buese|iqg °L

Keywords: Diesel, kiln, fuel, control valve
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“RANCANG. BANGUN FLOW CONTROL VALVE“PNEUMATIC
SEBAGAI PRESSURE CONTROL VALVE POMPA SOLAR KILN
NAROGONG2UNTUK KESTABILAN PROSES PRODUKSI” dapat
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BAB |
PENDAHULUAN

1.1 Latar Belakang

PT. Solusi Bangun Indonesia di Indenesia memiliki empat pabrik yang
berlokasi di Lhoknga — Aceh, Narogeng — Jawa Barat, Cilacap — Jawa Tengah
dan Tuban — Jawa Timur. Secara garis besar terdapat tujuh“area di PT Solusi
Bangun IndonesiaPabrik Narogong yaitu: Quarry, Crusher, Reclaimer, Raw Mill,
Kiln, Cooler, Finish Mill dan Cooler merupakan unit terpenting dari ‘proses
produksi di suatu pabrik semen.

Kestabilan temperature pada proses produksi terutama produksi clinker di
kiln harus dijaga dengan baik dengan mengontrol parameter Supply bahan
bakar ke kiln saat Heating-up maupun saat terjadi masalah pada pasokan batu
bara. Untuk menjaga kestabilan temperature di kiln, sangat dipengaruhi oleh
pasokan bahan bakar ke kiln yaitu pengontrolan aliran solar ke kiln dan supply
batu bara.

Saat ini pengaturan aliran solar yang meliputi pressure dan flow dikendalikan
dengan mengandalkan bukaan valve sirkulasi yang dibuka oleh patroller secara
manual dan diamati dari ruang control (CCR=Central Control.Room). Pembukaan
valve sirkulasi secara manual tersebut dapat menghambat proses produksi karena
sistem manual sulit di adjust guna.mendapatkan parameter yang diinginkan seperti
suhu pembakaran tidak tercapai atau kiln up-set sehingga kualitas clinker menurun
dan menyebabkan Kiln stop apabila terjadi kegagalan transisi dari batu bara ke

solar.
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Gambar 1. 1 Trend pasokan batubara menuju kiln
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Diatas adalah trend history dari.gangguan dalam penggunaan bahan bakar

batu bara pada saat operasional, ketika operator mengatur setpoint rate fine coal

akan tetapi actual ratenya berbeda dengan setpoint yang diinginkan. Seperti

contohnya pada Gambar setpoint ditetapkan.12,5 ton,akan tetapi actual rate dari

batu bara yang di supply NR.484-PE1 hanya berKisar 6 ton.

Gambar 1. 2 Kondisi Real-time operasional

Berdasarkan Gambar 1.2, ketika ingin dilaksanakan transisi dari

penggunaan bahan bakar batu bara ke bahan bakar solar untuk pembakaran main

burner kiln, terlihat bahwa flow rate dari solar menuju ke burner dengan indikasi

yang tidak memungkinkan untuk menjaga agar operasional tetap berjalan.
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Masalah yang ditimbulkan dari kegagalan saat transisi solar membuat nilai
MTBF (Mean Time Between Failure) di area Kiln NR.2 menjadi menurun, diatas
adalah trend MTBF Kiln NR.2 pada tahun 2022 yakni 458.2 jam yang dimana
standar angka MTBF berkisar.600 jam.

1.2 Rumusan Masalah

Berdasarkan latar belakang yang telah dijelaskan, maka rumusan
masalah yang harus diselesaikan adalah sebagai berikut:
Bagaimana pengaturan konsumsi aliran solar ke ‘kiln dapat di_kontrol dengan
baik secara otomatis agar sesuai parameter?
Perubahan apa yang terlihat setelah dilakukan instalasi Control Valve otomatis?
Apa manfaat yang diperoleh pihak pihak terkait dengan diselesaikannya

proyek ini?

1.3 Batasan Masalah

i

Adapun batasan ruang_ lingkup dalam_penyelesaian penelitian ini
adalah:
Parameter kerja burner kiln.
Operasional kiln menggunakan bahan bakar selain solar.
Program dan elektrikal digital controller.

Tidak membahas analisis pada aspek ekonomi.

1.4 Tujuan

1.

2.

Tujuan dari penelitian ini adalah:

Merancang bangun flow control valve otomatis di fasilitas pump solar untuk
kestabilan proses produksi.

Menganalisis flow control valve otomatis di fasilitas pump solar yang telah

terpasang.



Gambar 1. 3 Ruang pompa solar NR2
Gambar 1. 4 Lokasi equipment berdasarkan flowsheet

Lokasi pengerjaan penelitian berada di PT. SOLUSI BANGUN

INDONESIA Pabrik Narogong 2 (NAR 2)pada ruang solar pump room beserta

sistem supply bahan bakar solar.dari tanki ke kiln Nar 2.

1.5 Lokasi Objek

© Hak Cipta milik Politeknik Negeri Jakarta
Hak Cipta:

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian , penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
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1.6 Metode Penyelesaian

a.

Identifikasi Masalah

Menganalisis serta mengidentifikasi tentang permasalahan yang terjadi mulai dari
penyebab hingga dampak‘yang ditimbulkan dari permasalahan‘yang terjadi.
Perumusan Masalah

Proses perumusan masalah ditentukan  setelah, masalah sudah diidentifikasi.
Langkah'ini diperlukan untuk mengetahui penyebab utama dari suatu masalah.
Studi Literatur

Mencari dan mempelajari_informasi-informasi terkait permasalahan yang terjadi
dari jurnal-jurnal penelitian, manual book Naregong Plant, internet dan buku.
Diskusi

Berdiskusi dengan pihak Process Engineer«(PE), Produksi, Maintenace lubricant.
Diskusi dengan dosen pembimbing, dan-pihak lainnya untuk memahami serta
mendapatkan arahan untuk menangani permasalahan yang sedang terjadi.
Perancangan

Merancang sistem pasokan bahan bakar .solar yang sesuai dengan hasil
pengamatan pada observasi alat dan diskusi.

Pemasangan Alat

Setelah merancang, desain hasil perancangan yang baru dipasang dan diterapkan
untuk pemakaian alat.

Analisis Kinerja Alat

Menganalisis kinerja alat hasil.instalasi pengontrolan.aliran-solar ke kiln yang

semula manual menjadi otomatis.
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1.7 Manfaat

Manfaat yang diperoleh dari Penelitian.ini.adalah pengaturan konsumsi aliran
solar ke kiln dapat dikontrol dengan baik, pengaturan Sistem otomatis dengan hasil
yang akurat, stabilitas parameter operasi yang dipengaruhi.oleh pasokan bahan
bakar aliran solar.dapat dijaga. Dengan manfaat tersebut akan memaksimalkan
Kinerja kiln.

1.8 Sistematika Penulisan

Sistematika penulisan terdiri dari 5 BAB, yaitu:

a. \BAB | PENDAHULUAN

Menguraikan latar belakang. pemilihan topik; perumusan masalah, tujuan, ruang
lingkup penelitian dan pembatasan masalah, Jlokasi objek Penelitian, metode
penyelesaian masalah, manfaat yang akan didapat, dan_sistematika penulisan

keseluruhan Penelitian.

BAB Il TINJAUAN PUSTAKA
Memaparkan rangkuman Kritis.atas. pustaka yang menunjang. penyusunan atau
penelitian, meliputi pembahasan tentang topik yang akan dikaji lebih lanjut dalam

Penelitian.

BAB |1l METODE PENELITIAN
Menguraikan'. ‘tentang metode yang digunakan untuk menyelesaiakan
masalah/penelitian;=meliputi prosedur, pengambilan sampel dan.pengumpulan

data, teknik analisis data atau teknis perancangan.
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ulan dari

Bab 4 berisi hasil dan analisis data, perhitungan-perhitungan analisis atau
an dengan Penelitian.

d. BAB IV HASIL DAN ANALISA
perancangan, serta interpretasi dan

e.
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BAB V
KESIMPULAN DAN SARAN
5.1 Kesimpulan
Setelah perancangan dan pemasangan Flow Control Valve otomatis dengan
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Control Valve Pneumatic yang berperan sebagai Pressure Control Valve untuk
menjaga kestabilan proses produksi.clinker, “dapat ditarik kesimpulan yaitu
sebagai berikut:

1. Aliran solar ke kiln dapat berjalan dengan baik dengan pengaturan
sistem”Control Valve secara otomatis dengan respon yang eepat dan
akurat.

2. Pemasangan = Control Valve Pneumatic otomatis. sangat efektif
berdasarkan uji coba terhadap equipment tersebut, terbukti saat terjadi
masalah pasokan bahan bakar batu bara dapat dilakukan transisi ke
bahan bakar solar. tanpa-menyebabkan kiln stop.

3. Pemasangan Flow Control Valve Pneumatic.dengan perubahan sistem
pengaturan aliran solar secara manual ke otomatis, data menunjukan
peningkatkan kinerja kiln melalui nilai MTBF yang meningkat 203 jam.

5.2 Saran

Karena penulis menemukan temuan yaitu kontaminasi air dari supply air
compressor sebagal media dari penggerak pneumatic terhadap bagian diaphragm,
penulis ‘menyarankan untuk menambahkan fasilitas watertrap dari supply air
compressor agar meminimalisir kontaminasi air masuk kedalam equipment dan
melakukan clean up bagian dalam Control VValve Pneumatic secara rutin. Atau jika
perlu studi’ penggunaan Control Valve dengan sistem penggerak yang tidak
menggunakan.media gas ataupun fluida yakni Control Valve Motorized.

—
9
5
-
o
=
(=]
=
[}
=
Q
c
fors
T
w
[
o
')
Q
(')
=
Q9
-
o
c
"d
o
c
-
(=
= )7
~
1)
-
<
o
(ad
£
=
=)
-,
')
=
T
1)
3
m
=
N
1)
=
-~
(=
3
3
1)
=
o
o
>
3
[
=
<
m
o
[ =
~*
z
(')
)
w
[
z
(o
[}
-

64
TUGAS AKHIR MAHASISWA PROGRAM EVE, PNJ-PT SOLUSI BANGUN INDONESIA Tbk



eyieyer Labap yiuyaljod uizi eduey

s
b
(1]
3
Q
c
-4
T
Q
=3
s,
Q.
-]
=
3
(]
=
c
=
=
o
3
==
(1]
T
m
=
=
=
Q
o
=3
<
Q
=
Q
s
Q
N—
o
-
o
o
=
o
==
=
~
2
[
Q
(1]
=
—
-]
==
o
=
o~
o

N
Ooo
BrF
Q =
5 @
Qe =
35S
5 =
SCE
=]
3 <
c Q
3 c
>3 3
o e
5 =
2§ 7
3 =%
3 502
2 5
338
T 85
= ©
o
s 53
2 =
S eg
.
< B
) 3
T
s QP
Q =5
59 0
S =
'ﬁ_).‘ Y]
8 7
< o
w m
-
£3E
c 4
Sy el
203
= <
- o
-+ —
€9 3
= x =
N
3. °
o
s g
Q —
3 &
5 B
o
z ¢
o
~ S
5 T
S
o] =}
£ £
= w
Q
=
~
-
=
~
Q
-,
Q
s
o
3.
Q
e
Q
=
w
c
Q
—
[
3
Q
w
o
)
El

I
[
=
n
©
-
Q

=0
o
I
0
©
~*
(Y
3,
=
o)
=k
-
®
x
=,
—
P
®
Q
o
=%
by
o
o
3
“
-+
Y

—
=
o
=
o
3
Q
3
(]
=
Q
c
s
T
1’4
o
o
Q
-
Q
=
o
-
Q
c
w
o
c
=
c
=
~
Q
=
<
Q
-~
=
3
3
-
o
=]
T
o
3
(]
=]
n
Q
=]
-
c
3
=
Q
=
Q.
o
=]
3
(]
=3
<
m
o
c
-
=
o
>
w
c
3
o
(]
=

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]
[14]

DAFTAR PUSTAKA
P. John John “Parametric Studies of Cement Production Processes”, Journal of

Energy Volume 2020, Article ID 4289043, Indawi.

N.A. Madlool, d., 2011. A Critical Review On Energy Use And Savings In The
Cement Industries. Renewable and'Sustainable Energy Reviews, p. 2042—2060.

Hye, A. A., 2014. Computational Fluid Dynamics (CFD) Study Of Cofiring Of
Oil fuel And Pretreated Biomass, Stockholm: KTH Industrial Engineering and
Management.

Gunterus, F. 1994. Falsafah Dasar: Sistem Pengendalian Proses. Jakarta: PT

Elex Media Komputindo.

Lewis, F.L. dan.Symons; VL. 1995. Optimal Control. Toronto :.Jhon Wiley
and Sons, Inc

Ogata, Katsuhiko. 1992. Teknik-Control Automatik (Sistem Pengaturan) Jilid
1. Jakarta: Erlangga.

Dogget, A. M. 2005. Root Cause Analysis: A Framework for Tool Selection.
The Quality Management Journal, 34

L. K., Dam-Johansen, K:; Glarborg; P:;"Jensen, P. A., & Larsen, M. B.
(2012). Combustion of Solid Alternative Fuels in The Cement Kiln
Burner.

Walter Duda, 1999. Cement Data Book

Control Valve Yamatake azbil CV 3000 HLS TextBook
Smart Positioner azbil AVP TextBook

UDC 2500 Honeywell TextBook

Landsky Corporations TextBook

Valworx Corporations TextBook



1200
000

I/min

052K 052N 060K 060N 070K O70N

3/h
9o
s
60
asf
30
o

m

LAMPIRAN

POLITEKNIK
NEGERI
JAKARTA

025L 025N 032L 032N O038KjE 038N JO45K 045N

3/h

m

For values under other operating conditions, refer to the IMO AB pump selection software Win-
I/min

Pump.

Elow calculated at 26 cSt, power at 260 cSt.

Typical performance values at 3,5 MPa

5. Performance

Lampiran 1: Performa equipment screw pump Circor IMO seri D4 038N2 LVBP
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bl =
o
gFe=x
53552 025L 025N 032L 032N
2ez g. m_1/min kW min kW 1/min kW min kW
E.. g1 1470 96 1,0 125 14 232 20 320 28
g g 1770 125 1,2 16,7 16 293 24 40,7 3,5
z 'E 2950 241 20 331 29 53,7 4,2 751 60
E: 'i"' 3550 30,0 25 414 35 66,1 5,2 925 73
N ewn
Z58 038K 038N 045K 045N
=R pm_1/min kW o kW 1/min kW 1/min kW
£ X% 1470 471 38 594 48 833 10 1037 14
% 3 1770 58,8 4,6 741 58 1029 1,2 1281 16
g z.- 2950 104,6 8,0 132,1 10,1 1798 2,0 2244 29
x~5c 3550 127,8 97 2189 25 2734 35
(] w
32 052K I;EQTIS N 060K 060N 070K 070N
c . . . . . .
= a m_1/min kW min kW 1/min kW 1/min kW 1/min kW min kW
3 > 1470 1356 2,0 1654 2.8 210,8 3,8 2551 438 335,7 3,8 409,5 4,8
= 3 1770 166,5 2,4 203,2 3,5 2585 4,6 3130 58 4110 4,6 5016 5,8
'S 'E 2950 2880 4,2 3519 6,0 446,2 8,0 540,7 10,1 707,2 8,0 863,8 10,1
'g - 3550 3498 5,2 4275 73 5416 9,7 656,5 12,3 8578 9,7 1048,0 12,3
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CV3000 Series

Smart-Port Single Seated Control Valves
with Steam Jacket

Model HLS

eyieyer Mabap yiwyeljod uizi eduey

1jn} eA1e)] ynanas neje ueibeqas yelueqiadwaw uep ueywnwnbusw Buele|iq 'z
pLIRYERr 1aBan MiuMaod sefem Guek uebunuaday ueibniaw yenn uednnbuag q

s

undede j}njuaq wejep

*yejesew njens uenefun neje }niyj uesijnuad ‘ueiode] ues

Model HLS Small-Port Single Seated Control
Valves with Steam Jacket are designed for heavy
duty service requining high adiathermic
capability.
The compact valve body, having an S-shape
flow passage that features low pressure loss,
allows a large flow capacity, rangeability, and
high accuracy flow characteristics.
The valve plugs are available in a wide range of
Cv values. The flow shutoff performance

plies with the ANSI Standards. The actuator

d with simpl hanisms utilizes a

h actuator leaded

pact yet pcwcrl'rul di
with multiple springs.
The model HLS control valves are widely
applicable for reliable control of small flows in
high or low temperature, high pressure process
lines.

SPECIFICATIONS

Bonnet
Body Plain bonnet (0 to 230°C)
Extension bonnet Type 1 (230 to 566°C)
Type ype
Straight-through, cast globe valve Note) Take care not to exceed the operating
temperature ranges of specified for respective
Nominal size materials.
122,3/4, 1 inch
(Flange connection size for full-jacket type: 2 inches) Jacket type
P e it Body, Full-jacket, semi-jacket*

Bonnet, Without jacket, with jacket*

° 2
JIS 10K, 16K, 20K Note) The following structural combinations (*) are

= ANSI Class 150, 300

« JPI Class 150,300 Used for the jacket.
Jacket Location Type

End connection ol -
Flanged end: Semi-jacket Tody, bonnet 3
Connection type Pressure rating Apphcable standard Tody £

JISIOK, 16K, 20K JIS B2210-1984 Piftjacket Body, bonnet 4

RF ANSI Class 150, 300 | ANSIB165-1981
71 Class 150, 300 IP17S-15-1993 Jacket size
12 inch

Matertal Pressure rating

For body/trim material combinations and operating
« JIS 10K, 16K, 20K
temperature ranges, refer to Table 1. « ANSI Class 150, 300

+ JP1 Class 150, 300

Jaquins ueypngaki

~

No. $52-8113-0220 Azbil Corporation
Jacket connection Actuator
Flanged end; RF Type
Threaded end; Re, NPT Single acting diaphragm actuator (Type PSA, HA)
Operating pressure Action
981 kPa {10 kgfiem?) of less Eict ek iiiion
Operating temperature Diaphragm
350°C or less Cloth embedded ethylene propylene rubber
o Spring range
$5400, SUS304 201098 kPa {0.2 10 1.0 kgfien®} o
Note) Drain plug is provided as a standard at the jacket. 80 10 240 kPa {0.8 to 2.4 kgficm?)}
Gland Type Supply pressure
Bolted gland 120110 390 kPa {1.210 4.0 kgliem?*}
Packing / Grease Note) Allowable differential pressure varies depending
Grease not provided; When V shaped PTFE packing or On spring range and air sapply pressure.
PTFE yam packing is used. Air connection
Grease provided, When graphite packing is used Rel/4 or 1/4NPT intemnal thread
Gasket Ambient temperature
Type; Flat type, serrated type -3010 70°C
Material; SUS316, SUS316L., SUS329J1, copper, aluminum
Valve action

Note) PTFE: Polytetrafluoroethylene

Note: Sizing
When the flow rates are small, a laminar flow is
formed at the vena contractra of the valve if the fluid
viscosity is relatively small or the differential pressure
is high Valve capacity is defined on the
that the flow at the vena contracta is turbulent. For this
reason, valve capacity at the vena contractra is
calculated large unless the Cv value calculation
formula is corrected to the logical dimensions, which
may produce a valve capacity insufficient for the
Refer to the Bulletin
No.ID2-8000-3800 correcting Cv calculations based
on fluid viscosity, and refer to No. PD2-8110-0500 for
valves with such micro Cv values as 0.01, 0.04 or 0.1

Trim
Valve plug
Single seated, Contoured type plug
* Metal seat
(For flow characteristics, refer to Figure 1 and 2)
- Equal percentage (%CF)
- Linear (LCF)
Single seated, Quick opening type plug
* Metal (Stellite) seat (QS)
Note) For rated Cv 0.01 10 0.1, cage guided plug design.

Material

For body/trim material combinations and operating

temperature ranges, refer 1o Table 1.

Note) For fluid conditions requiring Stellite, refer to
Figure 3.

JAKARTA

* Air-to-close (Direct action actuator is combined.)
* Air-to-open (Reverse action actuator is combined.)

Optional accessories

Positioner®, pressure regulator with filter, hand wheel®,
limut switch, solenoid valve, motion transmutter, booster
relay, lock-up valve, and others.

Note) 1) For the optional items, refer to the
Aeets and d ,

respective accessories. =
2) Accessories with the asterisk mark (%) are

selected from among the following types

depending on the actuators to be combined.

Positioner Hand wheel
Actuator
PP P Top Side
[ PSAI_|VPEHTP| AVPHEP| THM | SHM |
HA2 HIP | AVPHEP| THM | SHM

Additional specifications (by special order)
* Special inspection

Flow characteristics inspection, material inspection
(Material certificate), non-destructive inspection, steam

free treatment
* York material SCPH2 (Yoke material of PSAI is SCPH2 as

standard)
Stainless steel (SUS304) atmosphere-exposed nuts and bols

+ Tropical arca use specification

* Vacuum service
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No. $52-AVP307-0100 Azbil Corporation

‘The wiring method differs depending on whethes this device is used as a normal current-paeumatic positioner of as
posiiones with a travel transensson function. When uing this device s  pormal cuent-pocumatic postiooet. s neces
ble (4-20 mA DC) as with

HART Communicator or
Freid Commurscation Software
(Model CFS 100

Figure 2. Positioner with travel transmission function
“1. For lood resistance, refer to Figure 3.

Table 1. Actuator stroke and accuracy

f
)
=

Actustor Stroke (men) Accuracy (WS
ALY 13305 10
PSALe 0. 10
—“ w10 )
10,3 10
. 10 30
s 10
o 30
ok 5w %0 1o
- Te) 0
Ewsezs 1o
VS PN m
VA [Te) 30
Figure 3. Supply voltage load PiAsT 35375 %.75. 100 10
resistance oY) 10 30
Note) Supply valage shal be lmsted t0 30 ¥ DXC K1 15 10

"2 Lowd resistance = Resistance for Monitoring syviem + 250 (17
Revastance of supply voltige <

Selection of input characterization
The flow characteristic of a control valve is set by selecting the valve plug characteristic, and the
input-output characteristics of the positioner must be specified as linear. However, if the valve
phug flow characteristic, which depends on the control valve's shape and structure, does not meet
the overall flow of the control valve by specifying
“equal percentage” or “quick opening” for the st output characterisics ofthe positioner, as
shown in Table 2.

Trowltnl

Table 2. Control valve flow characteristics correction by the positioner

= T £
g vaive pug T ot posktioner ] controlvalve
Tinear Quick opening Quick opening
Tinear Fon Tox
Figure 4. Input-output FQ% Quick opesiog Tiness

Note: If the valve plug characteristic is “quick opening.” the overall flow characteristic of the control
|wfum~nwem-/ qmlpmmp is m;«m;wmom. input-output char-
acteristics. (Thi the valve " the control

ifve works as an ON/OFF vabve and u.«wmmmmmmlqmmu
the setting of the positioner.)

Lampiran 3: Spesifikasi Dan Performa Smart Positioner Model AVP 300 Series

FUNCTIONAL SPECIFICATIONS
Item Specification
Applicable actuator Preumatic single and double acting, lincar and rotary motion actuator
Tnpat signal 4-20 mA DC (Configurable to any required range for split range.)
Min. current for normal operation: 3.85mA *!
Communication system HART6 communication only
Output signal 4-20 mA DC (Travel transmission)
Tnput resistance 370 0 typically / 20 mA DC (Waterproof and Flameproof, models)

400 2 typically / 20 mA DC (Intrinsically safe model)

Lightning protection

Peak value of voltage surge: 12 kV
Peak value of current surge: 1000 A

Flow characteristics Linear, Equal percentage, Quick opening
Custom user characteristics (16 points)
‘Manual operation I switch (Not ‘double acting actuator)
Supply air pressure 140 to 700 kPa
Alr For single acting |4 Limin (N) or less: with steady supply air pressure of 140 kPa |14 kglicm?] and output of 50 %
consumption | actuator 5 L/min (N) or less: with steady supply air pressure of 280 kPa {28 kgf/cm?} and output of 50 %
6 Limin (N) or less: with steady supply ais pressure of 500 kPa (5.0 kgf/em?) and output of 50 %
For double acting | 10 L/min (N) or less: steady supply air pressure of 400 kPa (4.0 kgl/cm?].with a reversing relay
actuator
Output balanced pressure 5525 % for double acting actuator only (without a load, and when output aif pressure is balanced)
Maximum | For singleacting | 110 L/min (N) maximum at 140 kPa {1.4 kgf/cm?]
air deliver actuator
flowrate For double acting | 250 L/min (N) maximum at 400 kPa [4.0 kgf/cm?] with a reversing relay
actuator

Air connections

Rel/4 or 1/ANPT internal thread

Electrical connections

G1/2, 1/2NPT or M20x1.5 internal thread

Ambient temperature limits

General models : -40 to +80°C

THS Flameproof : -20 to +55°C
ATEX/KCS/IECEX/CCC Flameproof : -40 to +75°C
CCC/ATEX safe : 4010 460 °C
Ambient humidity limits 10 to 90 %RH
Vibration characteristics 20 m/s2, 5 1o 400 Hz (vibration within the positioner main unit)
Finish Baked acrylic
Color | Dark blue
Material Cast aluminum
Weight 25 kg, (3.2 kg with a pressure regulator with filter model KZ03)

(3.0 kg with a pressure regulator with filter model RA1B)
(1f combined with a reversing relay for a double-acting actuator, add 0.3 kg to the weight )

Accuracy

£1.0% S.(£2.5 % with user-defined flow characteristics)
23.0 % ES. if the feedback lever angle is outside the 24" to 220" range (refer to Table | of 2nd page)
+1.5% ES. in case of 4 mA < input signal span < 8 mA (sce Table 1)

“Travel transmission

21 %ES. (£2.5 % with user-defined flow characteristics)

accuracy "2
Stroke coverage 14.3 to 100 mm Stroke (Feedback Lever Angle 24° to £20%)
Enclosure classification |15 0920 watertight, NEMA type 4X. 1P66

‘ 0

75
£ 50
2
©
s

25

12 16 20

Input Signal (mA)

v
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Lampiran 3: Spesifikasi UDC2500 Honeywell

51-52-03-36 51-5203-36
Page 6 Page 7
Specifications Design
Design Digital Inputs (Two) (Optional) ~mve=u":‘h by forry m-:::
CE Conformity (Europe) Tepeden o the folowing Eurcpean e Swas, S o iy et Sqpis e
rectives. TVZVEEC, the Low Voltage Drective. and . the EMC % o — s
poreorly omryun-m-n other "CE Mark” Directive(s) shal not be e Sospond beoae oAt Ay
Cless y Industrial C win The second Digital Input is mutualy exclusive with the Second Current Output
protective earthing (grounding). Controlier Output Types Electromechanical Relays (One of Two)
Enclosure Rating Pane! Mounted Equpment. Ths controer must be panel mounted. Terminels must e SPDT contacts. Both Normally Open and Normally Closed contacts are brought out 1o
Within the panel enciosur the rear terminais.
socketed.
Front Bezet mum.ammmm:wm Rooatvs Loat 8 amps @ 120 Vi or 240 Viee or 30 Ve
Instaliation Category Category It Energy-consuming equipment suppiied from the fixed instalistion inductve Load (ose = 0.4) 3 smpa @ 130 Vac o 250 Vac
(OvervoRage Category) Local level apphances, and industrial Control Equipment. Inductive Load (LR = 7 msec): 3.5 amps @ 30 Vdc
Poliution Degree Polution Degree 2. Normally Motor: 18 HP.
caused by condensation. (Ref. IEC 664-1) Dual
EMC Clsssification Group 1. Class A, ISM Equipment (EN 55011, emissions). Indusrial Equipment T e N e c e
(ENG1328, immunity) relays, and is especialy usefull for Time Duplex or Three Position Step Control
Method of EMC Assessment Technical File (TF) With this option can have a total of 4 relays plus one current
Declaration 51453655
Intemally socketed
‘Approval Body Ratings UL Listed (Standard). ULB1010C-1 (UL Filed £201698) Resistive Losd 2 amps @ 120 Vac. 240 Vac or 30 Vée
Mwmunﬂtw 130 Vac or 250 Vac
gcm;cuwmwmlw - M_,m“"ga e
Approval for Limit Controler Model (Optionsi) Class Number wmmy-(o-uunn)
Analog Inputs (One or Two) Accurscy ng type SPST solid ng of a trisc N.O. output.
(See Tabie 1 for Input * 20.25% of full scale typical (2 1 dgit for Gsplay) intemally
Actustions) o Can be fieid caiiteated 10 2 0.05% of full scale typical B I e
o 16-it resolution typical Inductive Losd wVAolWV&G!wVK
Sampling Rate: Both inputs are sampled six tmes per second Minimum Losd: 20 mi
Open Collector Outputs (One or Two)
Temperature Stabiity. £ 0.01% of Full Scale span/ ‘C change—typical ke
Input impedance curment output. but not from each other . internaly @ 20 Ve
. 420 @ Input: 250 ohms te: Agpiveg an exieme power sipply o Bie AP wh damags B nsiment
:r:ovun:?;mm Maxdecim Sk Cuvant ek
- OI‘M'R.'UI. Current Outputs (One or Two)
These Srovide s 21 mA o mastmum ko 8 negaivs o pouiBve grnded load
® Ther S0 ohmsiieg orinto 8 foad. Current outputs ave isolated from each other, line powes.
100 chm, 200 ohm and 500 ohm RTD: 100 chmaleg earth and ail inputs. Outputs can be easily configured via the keyboard 1o be 0
100 ohn Low RTD: 1020 or 4 10 20 mA without fiekd calibration and for eher direct o reverse action.
Analog Input Signal Failure Bumout Selections. Upscale. Downscale, Failsate or None mmn{:‘wwumnnul:yvammmmm
Operation Thermocoupie Hesith. Good, Failing, Fsiure Imminent of Faled Output can be configured to represent either Input. PV,
output. The range of be scaled per the range of the selected
Faisafe Output Level: Configurabie 0-100% of Oulput range _;:'__‘“"‘" e~ range
‘Analog Input Filter Software. Single pole lowpass section with selectable time constants, off 1o 120 The Second Cument - exclusive wih the second Digital input.
seconds, available on both analog inputs. Resoksion: 12 bt over 00 21 mA
Accuracy scale
‘Stray Rejection Common Mode
AC (50 or 60 Hz): 120 dB (with maximum source impedance of 100 ohms) ot #11S8 ""‘"""""’;’nf&‘"’c
)m-mmnmw ohma.
DC: 120 6B (with maximum source impedance of 100 ohms) or 8 21 LSB whichever is Alarm Outputs (Optional) One SPOT electromechanica relay. A second alarm is avalable f the second control
With 120 Vidc sppled relay is not used kor control purpases.
(to 1 KMz) B0 dB (with maximum source of impedance of 100 chms) or 21158 Up 1o four setpoints are set a3 high or low alarm. two for each relay.
whichever s greater wih 50 Vac appled. Setpornt can be on any Input, Process Varisble. Deviation, Manuasi Mode, Faisale, PV
Mowadh Mods 001 100.0%  provided The aar can s o ¢ 2 5 ON o OFF overd .
- m can .30 ON o
AC (50 or 60 Hz): 60 dB (with 100% span peak-to-peak maximum) begnning of a setpant ramp/soak segment
Alsrm Relay Contacts Rating
Resistive Load 5 amps at 120 Vac or 240 Vac of 30 Ve
51-52-03-36 51520336
Page 9 Page 8
Specifications
Boud Rate 4800, 9600, 19.200 or 38,400 seleclatie
Design Dot P poi et
Power Consumption 20 VA maximum (90 1o 264 Vac) Twinax Catie and
15 VA maximum (24 Vacide) resatons
4000 Rt (1200 m) max. with Beiden 8227 Twinax Catie and 100 chm termination
Power Inrush Current 10A maximum for 4 ms (under operating condtions), 10 & maximum of 225 mA ;"" b
(90 1o 264 Vac operation) or 750 mA (24 Vaciac operation) after one second. up 10 31 drops for shorter link length
- TiON || Ethernet TCPAP Type: 10BaseT
When applying power 1o more than one instrument, make sure that Communications intertace Leng® of Link 330 R (100 m) maimum
:Mpmh::ﬂm Otherwise, the instruments may not start up normally due to (Optional) ,mmpm_m"“mx"w;m
voage drop from the invush current. Recor o maximize
Weight I0s (134g) UDC Emheret periormance.
Emet. y o send an Emt m prowded
Environmental
and Operating Condiions Type: Sl wlared (S)
(Optionsy (am 1
Parameter Reference Rated Limits and Storage Bout Rate 16200 o
Controlier Output Algorithms | On-Off or Time Proportional
Ambient Temperature 2523°C 150 55°C 0w 55°C ~40 10 66°C —-y output. drect or reverse
T725F 5810 131°F 3210 131°F ~40 1o 151°F Time Propoonal Relay Resoluton: 3.3 maec
or
Relative Humidity 1010 55* 10 10 90* 5%090" 51085° 'wm":”nw' Relay Resoluton: 3.3 meec e
f-‘-w
Frequency (Hz) 0 070 010200 010200 s
Acceleration () 0 04 06 0s “,M'_"_, ngie Bapec signals (4-12 mA
ook, 12:20 mA heat) or
Shock 5010 100% of
Acceleration (g) 0 1 5 20 Seach Cam be ek o et f reveri acBon
Duration (ms)) 0 30 30 30 Current/Time
Vanation of
Line Voltage (Vdc) “24 11 210 427 22010 427 v S /Yol
” ey oper stional over S0% of range of the entre tange
" Digital Displays. Vacuum fluorescent, aiphanumeric.
o 264 Vac 120 21 9010264 90 to 264 . upper Grsplay po ot |
240 22 o= A sin-ch isphay primariy Y
digts)
24 Vac 2421 20027 201027 i Tndicators Risir Rekiy Stats (ALM 1 & 2)
Cemparthze Unt F o &
(Mz) 50402 491051 481052 . eper «C)
(For Vac) 60102 591061 5810 62 .- R S & Lol Setport 2 Actve (R)
Control Relay Status (OUT 1 o 2)
* Trs masamum R4 rating agpbes anly up 10 40°C (104°F), For higher the R derarea Wodes of Operation Wara
Automatc wth Local Setpont
Autcmatc wen Remote Setgort
SesFgue s
Seounting TSch (174 )
Wiring Connections Screw lemminals on the rear of the case_(See Figure 6)
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© Hak Cipta milik Politeknik Negeri Jakarta
Hak Cipta:

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian , penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta

)

POLITEKNIK
NEGERI
JAKARTA
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© Hak Cipta milik Politeknik Negeri Jakarta

-
Hak Cipta: -

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian , penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta
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