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1 The tasks of the GV bypass controlling system

e Controls the opening of the gate valve (GV) bypass valve in the target cave.

The complete system operates from 24V.
2 The components of the system

Table 1 : The components of the system

Qty Item Model
1 Motor Controller ST10-plus, AppliedMotion
1 24\ power Supply LRS-100-24, MEAN WELL USA
1 Stepper motor ST4118D3004-B, Nanotech
2 Limit Switches 311SM6-T, Honeywell
1 Rotary Potentiometer 3545S-1-502L, Bourns inc

The first two items of the above table are placed in a rack mountable metallic box. The stepper

motor, Potentiometer, and the limit switches are in the target cave.

The following images shows the construction of the system
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3 Included safety features

110 V ON/OFF switch
110V/5A glass fuse

All the high voltage wires (110V) and terminals are properly covered

All the connecting points, cables and the LED indicators are properly labeled

4 GV bypass mechanical setup

<—  Potentiometer

<«— Stepper Motor

Limit Switch X 2
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5 Wiring diagram of the box

The complete wiring diagram of the box is attached separately

6 Specifications

6.1 Stepper motor
ST4118D3004-B, Nanotech

SPECIFICATION CONELTION BIPOLAR

VOLTAGE (VDC) 33

AMPS,/PHASE 30

RESISTANCE /PHASE  (Ohms)@25°C 1.1415%

INDUCTANCE /PHASE (mH) @1KHz 2.7420%

HOLDING TORQUE (Nm) [Ib=in] 0.8 [7.08]

DETENT TORQUE (Nm) [lb—in] 28:10° [0.25]

STEP ANGLE () 1.8 A

STEF ACCURACY (NON-ACCUM) 5%

ROTOR INERTIA (Kg-m®) [Ib—in’] 1.02x107° [3.48:107 |
WEIGHT (Kg) [ib] 0.5 [1.1]

TEMPERATURE RISE: MAX.B0'C (MOTOR STANDSTILL; FOR 2 PHASE ENERGIZED)
AMBIENT TEMPERATURE —10°~ 50°C [14'F ~ 122°F]

INSULATION RESISTANCE 100 MOhm (UNDER NORMAL TEMPERATURE AND HUMIDITY)
INSULATION CLASS B 130 [266°F]

DELECTRIC STRENGTH SOOVAC FOR 1 MIN. (BETWEEM THE MOTOR COLS AND THE WOTOR CASE)
AMBIENT HUMIDITY MAX. BS% (NO COMDENSATION)
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6.2 Motor controller
Model Number: ST10-Plus, AppliedMotions

Table 2 : Specifications of the Motor controller

S20-0027 Rev. F
2/22/2023

ST5/10-S & Plus Hardware Manual

Technical Specifications
POWER AMPLIFIER: An Models

AMPLIFIER TYPE
CURRENT CONTROL
QUTPUT CURRENT

POWER SUPPLY

INPUT VOLTAGE RANGE

PROTECTIOM

IDLE CURRENT REDUCTION
AMBIENT TEMPERATURE
HUMIDITY

Dual H-Bridge, 4 Quadrant
4 state PWM at 20 Khz

ST5 Series 0.1 — 5.0 amps/ phase in 0.01 amp increments
ST10 Series 0.1 — 10.0 amps,/phase in 0.01 amp increments

ST5 Series Extemal 24 -48WDC  Pawer Supply Required
ST10 Series External 24 - 80 VDC Power Supply Required

5T5 Series 18- 53 VDC
ST10 Series 18 - 88 VDC

Over-Voltage, Under-valtage, Over-Temp, Motor/ wiring shorts (Phase-to-Phase, Phase-to-Ground).
Reduction range of “0 - 90%" of “Running Current” after delay selectable in milliseconds.

010 55°C (32 - 158°F) [ST10 must be mounted to suitable heatsink)

A% non-condensing.

COMTROLLER: anm modals

MICROSTEP RESOLUTION

AMTHRESONAMNCE
{Ebsctronic Damping)

TORQUE RIPPLE SMOOTHING

Software selectable fram 200 to 51200 steps,/rev in increments of 2 steps,/rev,

Raises the system damping ratio to eliminate midrange instability and allow stable operation
throughout the speed range and improves settling time.

Allows for fine Mjlle.rl'lEI‘l[ of Phaﬁﬁ current waveform harmmonic content to reduce M-S-FIHM
torgue Apple in the range 0.25 to 15 mps

ALTO SETUP Measunes motor parameters and configures motor curnent control and anti-resonance gain set-
tings
SELF TEST Chéehes Intermal & External Pawer supply voltages. Diagnoses open motor phases and makor résis-

MICROSTEF EMULATION

COMMAND SIGNAL SMOOTHING

tance changes >40%. Datects encoder wiring and signal faults (differantial encoder only).

Parforms high resalution stepping by synthasizing fine microsteps from coarse steps (Step &
Direction Mode Only) .

Software configurable filtering reduces jerk and excitation of extraneous system resonances (Step
& Direction Mode Only).
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6.3 24V Power Supply
Model Number: LRS-100-24, MEAN WELL USA

Table 3 : Specifications of the 24 V power supply

MW LRS"IUU series

100W Single Output Switching Power Supply
SPECIFICATION
WODEL LRS-100-13 [LRS-108-5  |LRS-108-12 |LRS-108-15 |LRS-100-24 |LRS-10036 |LRS-10048
DC VOLTAGE 33V s 12v 15V MV =V e l
RATED CURRENT 04 184 554 TA 454 284 238
CURRENT RANGE 0=~ 208 0= 188 0~ &54 0=TA 0~454 0~284 0~234
RATED POWER = W 102W 105W 108w 100 8W 104w
RIPPLE & NOISE (ma ) Mot 2] 100mip-p 0mVep  [120mVp-p | 120mVpp  [150mVpp  |Z00mVep |200mWE-p
OQUTPUT |VOLTAGEADJ. RANGE [297-38V |45~55¢  |102~138V [135=18V |21.6~788V |34~ 30EV |4532-528V
VOLTAGE TOLERAMCE Moea3] £ 3.0% +20% +10% +10% +10% +10% +10%
LINEREGULATION Mota.d|05% Losw +05% EE +05% +0s L0 5% l
LOAD REGULATION Muta 8| 2. 0% 1% +05% T L5 +05% +0.5%
SETUF, RISE TME SO0mE, 30Ma/Z30VAC  500ms. 30ma/11SVAC &t Al el
HOLD UPTIME (Typ]  |S5maZ30VAC  10ms'115VAC 81 il bad
VOLTAGE RANGE BS~DEAVAC 120~ 37 3VDC (Wihatard S00VAC suge b Ssec. Without damge)
FREQUENCY RANGE |47~ &3He
EFFICIBNCY (Typ.) 54 5% B B2 BA.5% o0 EE 21%
Ut AC CURRENT Ty 1OANMSVAC 1 ZAZ30WMC
INRUSH CURRENT (Typ.) |COLD START SOAZ30MAC
LEAKAGE CURRENT <0.75mA | MOVAC
110 = 150% rated cutput powes
CNERLOAD mem‘:ﬁ? .Hmmm.mmaaamcﬂlraﬁmtmnmm P s
FROTECTION 3E~445V  |ST5-ETSV [13E-162V [1875~2175V[28 8- TEV [414-48EV [SE2-B4EV
ozl e mmmzw.wumn‘amm&.r&mmmmw
WORKING TEWP. =30~ #T0°C (Reder o Desating Cune®)
WORKING HUMIDITY |20~ S0% R mon-conderesing
WY RONIEE T | STIORAG E TEMP_ HUMBDITY | -40 = +85°C, 10 - 955 FH mon-conderaing
TEMP. COEFRACIENT +003%/C (0~50°C)
VIERATION 10 = S00Hz, 56 10min Heyde, Blmin_sschakbng XY, 7 s
B zu&ﬂmﬁga:mwBE,EM'ENEwds.&sEMENsm?s.BiEMENm1.55.EM'Er-52477-1.an.ne-.mo
UL EZ385-1, TUV BS EMENEZS6 31, B3 EMENE0335-1, B3 ENEMNG 1558-10-2-16,000 GB4D43.1 B3MI
SAFETYSTAMDARDS  |CNSW336-1, EAC TP TICO0M, SN SE236E 1y CB) MC KEDSS0-1] for LFES-100- 12124 oaly), BIS 1513250 artl )
OVEC BDSES0-1: 2005 approved
SAFETY ol MTHSTAND VOLTAGE  [WP-OF4ME  WPFGIAC  OF-FG:1 250VAC
EMC ISOLATION RESISTANCE | VP-0F, WP-FG, /PG 1008 Obwis/ SOOVDC ) 25°C) 0% RH
(Hote & . o CompliznceloBS EM/ENSS05Z (CISPRIZ) Class B, BS EN/ENSS014, BS ENEME1000-3-2, 3, GBIT 5254,
—— BSMI CHS 13438, EACTP TCO0 KC KNIZ KNS for L RS-100- 1224 only)
F— ComplisncatoBS ENENG1000-4-2.3 4 5,6.8,11, BSENENS10006-2 (B3 EN/ENS0082.2) B S EN/ENSS0GS,
Paacey Ity v, EAC TP TIC 00 KC KNI KNGS for LRS- 100-12/2 d crily )
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