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1-1 General

The Turbo-V200 Controller is a solid-state
frequency converter with self-diagnostic and
protection features.

It incorporates all the facilities required for
the automatic operation of the Turbo-V200
pump series. Remote start/stop, pump status
signals, forepump start/stop, interlock con-
trol capability(for pressure switch, water flow
switch, etc.), are provided via auxiliary con-
nectors.

LED displays located on the front panel indi-
cate the operating condition of the Turbo-V

pump.

Fig. 1-1 is a picture of the Turbo-V200 con-
troller.

Figure I-1 - Turbo-V controller

Section I
Description

1-2 Tuarbo-V200 controller
description

The controller is available in two versions
which differ in the factory-set input voltage:

- model 969-9422 (220 Vac, 50-60 Hz)
- model 969-9522 (120 Vac, 50-60 Hz)

The controller is a solid-state frequency con-
verter with control circuitry for automatic
operation of the Turbo-V pump.

The frequency converter section consists
mainly of four printed circuit boards, power
board, interconnection board, control board,
and display board; each is designed for easy
replacement. The power board converts the
single phase (50-60 Hz) AC mains supply into
a DC voltage and then to a three-phase, low
voltage, medium frequency output which is
required to power the Turbo-V pump. The
interconnection board contains the line volt-
age selector, the power supply, and the optoi-
solated interconnection circuits. The control
board maintains a controlled acceleration of
the pump by a gradual increase of frequency
until the pump achieves its rated rotational
speed. This frequency ramp ensures optimuim
acceleration with minimal losses and slip in
the motor.

The control board can correctly sequence the
forepump, fan, vent device, and water cooling
system components for automatic operation,
and can accept inputs from external vacuum
switches and the forepump contactor.

The display board drives the power and fre-
quency bar graph.

The Turbo-V200 controller front panel con-
trols are shown in Fig. 1-2 while the controller
rear panel is shown in Fig. 1-3.



"(ZH 008) A>uenbouy [euruIon 343 0 956
noqe 18 9[qIsTa A[a1eq ST T 188 2y pue (z[]
GZ) ON[BA [BUITIOU 91} JO 94(S Seyoear jnd
-1n0 AouanbaIy 941 Uym Uo ST (T 151 9L
"I9[[0100 oY) Jo Aduanboiy indino oy sered

-Ipul pue s, Qg ¢TI o sismsuod Aepdsip oy,
Kepdsip Lowanbaxy - ¢

"M 0L] IMoge soyoeal Jomod o) uagm
U0 ST (I 1SB[ ) PUB AA ()€ INOJE 18 U0 WO

I T 1511 243 'S (AT 2A[2M] JO SISISTOD 1]
~dund

o1 AQ umerp romod o) smoys Aerdsip oy
Kepdsip yomog - ¢

"uone
~-1odo ur st dund o041 woym pueq 191y o1
Iom0d 01 (17[) 193005 SundsuuosIsiul romod
oy 18 1uasaxd sy (Surewr oty Se onfea sues) o5
104 Indino ue ‘pafedus ST YOIIMS SIY) UYL

IR - ¢

"poads [BULIOU $I1 JO 24()/, INOQER 18
suns dumd 213 ‘paSedua ST YOUMS SIY) USYA

plads moy - ¢

"UOTIIPUOD 2IN{IBY B WO Ia[[onuos/dund
A1) 39531 01 Past OS[B SI YIIMS JO/UQ YL
*(paads euon

-8101 29U Jo ssopredal) 31 dois [im pue dwund
91 woIy romod S2AOWAI ‘UTeSe Uoms o)
Surdesussi(y "Ae[op spuodes may v Ioe deund
A-0QITY, 941 S1IBIS 4o1Ims ST} ‘pofefue waym

HOMO - 1

12upd Juosf 100u00) - g-f 2By

Keidsip 1omog (v

1Moo mopy (L, sy (¢
ga1peoiaa0 (9 paads a0y (z
Lerdsip fowonbary (g nomo (1
L 1 4 £
0 \ \ \ )\-oauru O
an! \ \ \ )
{ \ \ '
_ S4No{ 430/NO peadS Mo J37eSH |
r '
. --—-—-_ﬁ.-—-—_‘ﬂ_
\, o
/
( 00T —— 05 )
Aouanbauy —;]—-J_________ g
-
0 | ©
9
uondriasaqq
1 I uona9g




P

6 - Overload LED

This LED indicates that the pump has been
stopped because:

- the pump has been operated at an excessive
pressure, or the power level exceeds 220 W
for more than 20 seconds;

- the temperature of the pump exceeds 60°C;
- the temperature of the transformer is above
90°C;

- the temperature of the power PCB heat sink
is above 60°C;

- during the start-up time, the power level
exceeds 700 W during the first 45 seconds and
350 W during the other 135 seconds.

Section I
Description

7 « Hour counter

This meter shows the accumulated Turbo-V
pump operation time and is independent of
the mains frequency.

1) F1Main fuse

2) F2Heater fuse

3) F3Pump fuse

4) Logic interconnection socket
5) Cooling fan

6) Identification label
7} Ground connection
8) Turbo-V pump socket
9) Line socket
10) Power interconnection socket

Figure 1-3 - Controller rear panel
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2-1 Tuarbo-V200 controller set-up

Inspect the controller for any shipping dam-
age.

The Turbo-V200 controller model 969-9422
is factory-set for 220 Vac operation and the
model 969-9522 is factory-set for 120 Vac
operation.

Both controller models are set up for use with
a grease-lubricated pump 969-9024, 969-
9025, or 969-9026.

| NOTE |

To operate the Turbo-V200 model 969-9021, 969-0022,
969-9023, 969-9027, 969-9028 (0il pumps), remove the
Jumper on control PCB as directed at point b) below
(see also fig. 4-1, itern 10).

This jumper determines the parameters that
will be set up for the associated pumps.

| WARNING |

High voltage developed in the controller can cause
severe injury or death. Before servicing the unit, turn
off front panel switch and disconnect input power
cable.

I NOTE ]

The Turbo-V controller can be used as a bench unit or
as a rack module, but must be positioned so that free air
can flow through the holes.

| NOTE |

The Turbo-V controller is equipped with a 3 wire power
cord and plug (internationally approved) for user’s
safety.
Use this power cord and plug in corjunction with a
properly grounded power socket to avoid electrical
shock.

a) Mains change over

If a change in line voltage operation is
desired, proceed as follows:

— disconnect the power card and
remove the Turbo-V controller cover

Section II
Installation

— check line voltage selector setting on
main PCB

— remove line voltage selector cord
and select operating voltage
110/120/220/240 Vac than insert
board into slot

—~ check for correct mains Fuse F1 value
(see paragraph 1-2.1)

— install cover and connect the power
cord.

b) Grease/oil pump operation change over

— disconnect the power cord and
remove the Turbo-V controller cover

— on control PCB, right back side (fig.
4-1), simply lift the jumper up and out
of its socket

— install cover and connect the power
cord.

2-1.1 Power interconnections

The controller is provided with a power con-
nector plug P21. Ensure that the main circuit
breaker is off, then remove the plug and wire
the pins (maximum wire size 18 AWG) as
indicated below to obtain the desired capa-
bility (Fig. 2-1).

Pin 1la:
Ground

Pin 1b-3a / 3b-3a / 2b-2a:

Output of 120 Vac (independent of line
voltage) 0.4 A total for vent device, fore-
pump relay coil, Turbo-V fan. Voltage is
present after ON/OFF push button is
pressed (with the proper links on P22) and
will remain present until an overload or
power is removed from the turbopump.

Pin 4b -4a:

Output mains voltage 3 A max for heater
band.Voltage is present only when the turbo-
pump is running and the HEATER push but-
ton is pressed.



uonDM310D 4012UU0I BOT - Z-g N3

suojdauuoddiul aLboT (g yuip Burddiys (e
% . ( ‘ | ] /TN
VoM AGH *TLL
peojusns dund SO " Liyls oleuRy O
Yim sasop__———_...é._e- - S z O
(A 052 v} ‘ ;
g9eqUey Le oy O ; ot (O
—
_ ! & =], <k £
3083400 paads [ewdoy| € @g}f T ©
- Bk Il 44 _I'——"—— T 033ds MO on
v O . R ¥10UdY y O
: o | 2t
{ A ©
s (< - $
MR ELIREAT
. RS
\ i Cwr——— . G\ O
- ‘ o LiyLs ojouey s O '
e ———r——— S—— N
"'f:i{r O - O—
i rT
- S [ (Ag+ L) t O
Q 5T 03345 Mo O st
vz = A 1°0) O " oy
auzauand dund 90 + \y y
2ed
sppuBis mdino 193008 HIMOF - [-7 unSLy
1 e PUnoJb
7
(oep 021) ] 3 {oea o21)
LLOD N ug4 A-0Qu4nL

Ae|ad 8404 N N

(2=p 021)
BILASD JUIA\

{abex|on SuLew)
pueq Jsleaq Y

A ith —— | O ——=3
NGl =R =1 =] ==

uoneeIsuy
T 11 1onaRg




2-1.2 Logic Interconnections

All logic controls inputs and outputs are ac-
cessible at logic connector J22. Ensure that
the power is off, then remove the provided
mating connector P22 and make the connec-
tions with 26 AWG (or smaller) wire to the
pins as indicated below to obtain the desired
capability (see Fig. 2-2).

a) Input to the Turbo-V Controller

[ NOTE |

Even if the remote Start is used, the ON/OFF switch
must be pressed (ON).

Pin 1-9:

Remote START optically isolated from the
internal circuit, requires a permanent logic
level of 5 Vde (1 mA minimum) and is TTL
compatible.

When this signal is present, the turbopump
starts; when the signal is removed, the turbo-
pump is stopped.

Pin 14-5:

Remote START requires a permanently
closed contact.

When the contact closes, the turbopump
starts, and stops when the contact opens.

| NOTE |

Pin 14-5 must be shorted to allow the Turbo-V pump
1o start if a remote contact is not used,

Pin 7-6:

Remote LLOW-SPEED is optically isolated
from the internal circuit, requires a perma-
nent logic level of 5 Vde (1 mA minimum),
and is TTL compatible.

When this signal is present, the turbopump
runs at low speed; when it is not present, the
turbopump runs at high speed.

Pin 12-4:

Remote LOW SPEED requires a perma-
nently closed contact.

When the contact closes, the turbopump runs
at low speed and runs up at high speed when
the contact opens.

Section II
Installation

I NOTE |

With the Low Speed front panel switch set to ON, the
remote switch is inoperative and vice-versa.

Pin 13.5:

INTERLOCK (e.g. vacuum pressure switch,
water flow switch, feedback from the fore-
pump relay) requires a permanently closed
contact,

This signal can be used to delay the starting
of the turbopump, and when the contact is
open, the turbopump stops.

{ NOTE |

Pin 13-5 must be shorted to allow the Turbo-V pump to
start if a vacuum pressure switch or an external contact
is not connected.

b) Output from the Turbo-V Controller

Pin 11-3:

Remote NORMAL speed indication opti-
cally isolated output. When the pump is not
in normal speed (either High or Low speed)
the controller output is an open contact. The
optomos device will close (contact carries
60mA at 36 Vac or 48 Vdc) when Normal
speed is reached.

Pin 15-8:
Analog output of DC pump current draw.
0.1 V proportional to 2 A.

Pin 2-10:

Fault contact.

This contact (which carries 1 A, 250 V max)
is open when the turbopump is running and
closes when the pump is turned off for a
pump/controller malfunction condition only.

A typical Turbo-V controller interconnection
diagram is shown in Fig. 2-3.
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2-1.3 Turbo-V pump connection

[ WARNING

Before connecting the Turbo-V pump to the control-
ler, ensure correct grounding between pump and
controller.

A five-meter long cable is provided to con-
nect the controller to the pump. The output
connector is shown in Fig. 2-4 and has the
following pin configuration:

Pin A-E:
Input from pump thermistor

Pin B-C-D:
54 Vac, 3 phase output to pump motor stator.

R

Thermistor P/az3
i, (®) O)

+t° %

pump
motor

L

[Turbo-V _pump;

Figure 2-4 - Turbo-V pump connector

Section I1
Installation
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3-1 General

Make all vacuum manifold and electrical con-
nections and refer to Turbo-V Instruction
Manual prior to operating the Turbo-V con-
troller.

[ WARNING |

To avoid injury to personnel and damage to the
equipment, make sure the pump is steady (if sup-
ported by its rubber feet), or attach the pump to the
bench using the threaded holes where the rubber feet
are installed.

| NOTE |

The forepump and the Turbo-V pump can be switched
on at the same time if a pressure less than 1 mbar is
obtained in the chamber within the Turbo-V pump
start-up time.

Af the vacuum chamber is larger, it must be roughed
down before starting the Turbo-V pump.

I NOTE |

The logic plug must be left in position including the
shipping links if no external interconnections are made
for the controller to operate.

3-2 Operating procedure

To operate the Turbo-V pump and controller
either remotely or from the front panel, pro-
ceed as follows:

3-2.1 Startup

a) Plug the controller power cable into a
suitable power source.

b) If the forepump and vent device are
not operated by the controller, close the
vent valve and switch on the forepump.

| NOTE 1

Even if the remote Start is used, the ON/OFF switch
must be pressed (ON).

Section III
Operating instructions

¢) Press the ON/OFF button or use the
remote START signal: the FRE-
QUENCY LED’s and the POWER
LED’s will light, and the power output
will be at the maximum level. The fre-
quency display will go to the minimum
values (about 60% of nominal frequency
if the pump is completely stopped) or to
a higher value proportional to the rota-
tional speed of the pump.
The pump will accelerate to its rated ro-
tational speed and the frequency display
will light up to 100%. When this speed is
reached, about half of the power LED’s
will remain lighted to indicate that the
normal condition has been reached.
If the system has avacuum leak and/or the
pump draws too much power but below
the overload threshold, the power LED’s
will continue to stay fully or partially lit.

3-2.2 Operating

a) Whenthe gasload at the turbopump inlet
flange increases, the power drawn by the
turbopump increases to maintain the ro-
tational speed. This will occur either in
normal operation or with the Low Speed
switch engaged. In normal speed, when
the gas load becomes higher, the control
frequency starts to decrease automat-
ically. The Turbo-V pump is slowed down
proportionally to the gas load at least
until it reaches about 70% of the nominal
speed. Subsequently, the power drawn
by the turbopump increases to the over-
load threshold. At this point, the turbo-
pump and the interconnected accessories
are stopped.

b) The pump can be stopped at any rota-
tional speed and can be restarted at any
rotational speed from either the front
panel buttons or the remote connections.
The controller automatically syn-
chronizes the output to the rotational
speed of the pump and then accelerates
up to the nominal speed.
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4-1 Section IV
Maintenance and Spare parts

4-1 General

Replacement controllers are available on advance exchange basis through Varian Service.

WARNING

High voltage in the controller can cause severe injury or death. Service must
be performed by authorized personnel only.
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2 10

1

1) LED displays PCB 6) Power socket

2) Control PCB 7 Interconnection PCB
3) Power PCB : 8) Power transformer
4) Fan 9) Voltage selector card
3) Logic socket 10) Oil/grease jumper

Figure 4-1 - Controller (top view)
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