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Caution

Only experienced and qualified elevator mechanics are
permitted to install and adjust elevator control valves and
controllers.

Every Blain control valve is subjected to strict quality stand-
ards from production, adjustment and testing, to final ship-
ment.

In case of questions this handbook will provide assistance.
Should there nevertheless be remaining problems please
contact our technical department, stating the P-number,
which is engraved in the SEV casting.

Technical Servicing

(from USA):
Frank Pausder: Tel: +49 (0)7131 282132 01149 7131 282132
Dr. Ferhat Celik: Tel: +49(0)7131 282139 01149 7131 282139

Fax: +49 (0)7131 282199 01149 7131 282199

E-Mail: info@blain.de
Web: www.blain.de

The SEV Servo Electronic Valve is being supplied to a limited number of customers
on condition that the customer is familiar with and understands the SEV handbook
describing the installation and operation of the SEV and has the facility to transfer to
Blain, Germany through modem, the on-line or stored data of the specific installation,
should servicing be necessary.
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SEV Card Control

SEV Description

The Blain Servo Electronic Valve (SEV) is controlled by closed loop digital electronics, providing consistent acceleration and
deceleration of hydraulic elevators largely independent of load and oil temperature. An electronic card regulates the perfor-
mance of the car via variable-flow solenoid valves. The elevator operation can be monitored, recorded and adjusted by a laptop
computer either on site or remotely through the modem connection. Optionaly, the electronic card can be used to change data.
Additional intermediate speeds for maintenance runs can also be programmed.

EN1SO 9001

SEV Technical Data Metrisch USA
Flow Range 1* 40 - 180 Ipm 10 - 48 gpm
Flow Range 175" 181 - 430 Ipm 47 - 114 gpm
Flow Range 2*: 431 - 580 Ipm 115 - 153 gpm
Flow Range 21" <12 bar - 1000 Ipm <170 psi - 260 gpm
>12 bar - 1200 Ipm >170 psi - 317 gpm
Pressure Range 1“ - 2 9- 70 bar 130 -1000 psi
Pressure Range 25" 9- 47 bar 130 - 675 psi
Burst Pressure 1 - 2 400 bar 5750 psi
Burst Pressure 25" 240 bar 3400 psi
Electr. Card Supply: 24 VDC2A
Electr. Card Weight: 0,5 kg 1.1 lbs

Oil Viscosity: 25-60 cSt. at 40°C (104°F). Max. Oil Temperature: 70°C (158°F)
Operation oil temperature range: 10°C-60°C (50°F-140°F), for oil VGA46: 250cSt.-20 cSt.
Optimal oil temperature range:  25°C-55°C (77°F-131°F), for oil VGA46: 100cSt.-24 cSt.
Ambient temperature range: 0°C-70°C (32°F-158°F)

133/5,24"
| 123/4,84* | ‘

»

215/8,46"
203,5/8,01"

SEV 1% -2°

Electronic Card

SEV Valve Dimensions SEV with BV Ball Valve
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SEV alblc|d|e|flg|h]i[]jlk][I|[m|[n|o|lp[q|r|[s]t]u]v]|w [asusmm
" mm | 376 | 216 | 53 33 Mesx2 79 | 28 | 67,5 27 | 110 | 47 | 113 [ 101 | 66 | 94 |71,5| 54 | 36 | 133 | 29 [ 179 | 11 kg[1,7 ke
1 inch | 14,8 8,5 | 2,1 1,3 31|11 |266|1,06|4,33|1,85|4,45| 4,0 | 2,6 | 3,7 | 2,8 |2,13|1,42 (5,24 (1,14 | 7,0 |24 15s[3,7 1bs
TR mm | 406 | 216 | 53 33 M 65x2 79 28 | 67,5 27 | 110 | 47 | 113 | 101 | 66 94 | 71,5| 54 36 [ 133 29 | 179 | 11 kg|2,5kg
1 /2 inch | 16 | 8,5 | 2,1 1,3 31|11 |266|106|433|185(4,45| 4,0 | 26 | 3,7 | 2,8 |2,13|1,42|5,24|1,14 | 7,0 | 24 1os(5,5 ibs
" mm | 406 | 216 | 53 55 [c/npT| 33 M78x2 79 28 | 67,5 27 | 110 | 47 | 113 [ 101 | 66 94 | 71,5| 54 36 | 133 | 29 [ 179 | 11 «g|2,5kg
2 inch | 16 | 8,5 | 2,1 (2,17 | 2" 1,3 31|11 (266|1,06(4,33|1,85(4,45| 40 | 2,6 | 3,7 | 2,8 |2,13(1,42|5,24 |1,14| 7,0 |24 1bs|5,5 os
1/ _mm 558 | 278 | 86 | 78 [G/NPT| 55 W 78x2 103 (37,5| 88 | 37 [ 139 | 47 | 159 | 130 | 115 | 105 | 75 | 65 | 34 | 151 | 29 [ 198 |16kg| 5«9
2 /2 inch (21,97|10,94 3,39 | 3,07 |21/2" | 2,17 4,06 (1,48 |3,46 1,46 | 5,47 (1,85|6,26 | 512|4,53|4,13|2,95(2,56 | 1,34 (5,94 | 1,14 | 7,8 |35 bs| 16 ibs

* Standard measurements - variations possible.
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SEV Card Control

SEYV Valve Cross Section
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Pilot Pressure Chambers
UC Bypass Pilot Chamber

XC Down Valve Pilot Chamber \'
u
R | — .
X
¥.IN
CEE]
]
]
F
- —
[ —
[T—T]
Q
Connections Y 8
E 2
P Pump Port
T  Tank Port ninl
Z  Cylinder Port 9 7 1
Pressures

’ Pump Horizontal

l ’ Servo Up Pilot Pressure Sections
Tank o ) Y o )
Cylinder "

y Servo Down Pilot Pressure

’ Emergency Down

Control Elements
Solenoid Up

Solenoid Down
Solenoid Down Stop
Early-Start Valve
Servo Filter

Manual Lowering
Flow Sensor

Flow Spool (patented)
Flow Ring

Relief Valve

By Pass Valve

Check Valve

Down Valve
Emergency Down Valve
Pilot Orifice Up

Pilot Orifice Down

Vertical
Section

ONLKX<COAIO-"ITMOO>>

Adjustments UP
1 Bypass
AT Up Trim (page 16)

Adjustments DOWN

7 Full Speed Limit

9 Emergency Down Speed
CT Down Trim (page 16)
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SEV Card Control

SEV Hydraulic Circuit
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Optional Equipment

~0

See valve cross section (page 4) @=‘

EN Emergency Power Solenoid RS Pipe Rupture Valve

KS Slack Rope Valve ES Pipe Rupture Valve Switch
BV Main Shut-Off Valve DH High Pressure Switch

HP Hand Pump DL Low Pressure Switch

M Motor

Valve Operation
Up Operation

With an UP signal, the pump motor is energised simultaneously with the start of the electronic card UP program. Oil flows through orifice 2
into the bypass pilot chamber UC. Solenoid A (normally open) is energised from the card and partially closes, reducing the volume of pilot oil
flowing out from the bypass pilot chamber.

The bypass spool U (normally open), begins to close as pressure increases in the bypass pilot chamber. As the bypass valve U closes, the
check valve V begins to open as a steadily increasing volume of oil flows into the elevator cylinder, displacing the flow spool Q.

The inductive flow sensor |, measures the increasing displacement of the flow spool. This value is compared in the card with the target flow
value, which prescribes the acceleration, full speed, deceleration and levelling speed of the car.

Correction of the measured flow rate is made by varying the power from the card to solenoid A, controlling the position of the bypass valve
through pilot pressure in chamber UC.

The comparison and correction of the measured flow to target flow values, continue throughout the complete UP operation of the elevator.

Down Operation (Caution: Voltage at solenoid D comes directly from the elevator controller, not from the SEV card)

With a DOWN signal, solenoid D (normally closed), is energised and opens, whilst simultaneously the electronic card DOWN program is
started. Solenoid C, (normally closed) is energised from the card and partially opens, allowing oil entering through fixed orifice 8, to escape
from the down valve pilot chamber XC, through solenoid valve D, which is fully open, back to tank.

The down valve X (normally closed), begins to open as pressure decreases in the down valve pilot chamber. As the down valve opens, a
steadily increasing volume of oil flows from the elevator cylinder into the tank, displacing the flow spool Q.

The inductive sensor | measures the increasing displacement of the flow spool, this value being compared in the card with the set value of
target flow. Correction of the measured flow rate is made by variation of power from the card to the solenoid C, controlling the position of the
down valve through pilot pressure in chamber XC.

The comparison and correction of the measured flow to target flow values, continue throughout the complete DOWN operation of the eleva-
tor.

Inspection Speeds

Besides full speed and levelling speed, optional inspection (middle) speeds are included in the electronic card software. Up and down inspec-
tion speeds can be independently adjusted in the range of 0.05 to 0.60 m/s.

Jan. 2019
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SEV Card Control

SEV Installation

Valve, Card, Switch Positions, Modem (optional)

EN1SO 9001

@ Only experienced and qualified technicians may install elevator control equipment.

Check the following:

1) The flow Ipm on the dataplate of the valve complies with the flow rate of the pump (+10 %).

2) The minimum and maximum static pressures on the valve dataplate agree with those of the elevator (+10 %).
3) The electrical supply to the SEV card is 24 VDC / 18 VAC and 50 VA.

4) The star delta timer is set to between 0,3 and 0,4 secs.

5) The flow Ring R, Bypass Valve U and Down Valve X are correct using Chart A at rear of the handbook.

6) The flow sensor is adjusted between 4,8 and 5,3 mA (see page 16).

Installation of the SEV Valve onto the Power Unit
For a compact and time saving installation as well as easier servicing and protection of the flow meter, cylinder connection Z of the SEV
is fitted with the Blain Ball valve G1%, 1 1/2%, 2" or 2 1/2".

Installation of the SEV Card into the Controller
The SEV Card can be connected into any standard type hydraulic elevator controller.
The power to solenoid valves A and C is supplied from the card. Power to solenoid D is directly from the main controller.

Page 8, shows the detailed wiring diagram for connecting the SEV card to the elevator controller.

Installation of Deceleration Switches in the Elevator Shaft
Slow-down (deceleration) and stop switches should be set according to the following recommendations.

Recommended Switch Positions and Levelling Speeds

Metric USA

Travel  Decel.switch Levelling Stop switch Travel  Decel.switch Levelling Stop switch
speed  before floor speeds  before floor speed  before floor speeds  before floor
m/sec cm cm/sec cm ft/min inches ft/min inches

0,3 25 6 1,0 60 10 12 0,4

0,4 45 6 1,0 80 17 12 0,4

0,5 60 6 1,0 100 24 12 0,4

0,6 75 6 1,0 120 30 12 0,4

0,7 95 7 1,5 140 37 14 0,6

0,8 110 7 1,5 160 43 14 0,6

0,9 130 8 2,0 180 51 16 0,8

1,0 145 8 2,0 200 57 16 0,8

Depending on customers priorities, for travelling time or stopping accuracy, the recommended values for levelling speeds may
be modified, i.e For faster floor to floor times; faster levelling speeds,
For more accurate floor stops; slower levelling speeds.

Installation of Modem connection (optional)
To take advantage of remote monitoring of the elevator operation, the corresponding telephone modem connection to the card must be
installed (see page 30).

Jan. 2019
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SEV

Elevator Controller

- 24V =
Power 1 alternativﬂ
for o« 0
D
coil
S1b S1a S2 S3 S4 S5

SEV Card Control

Wiring of Electronic Card

EN SO 9001

Laptop Modem

SEV Card
e

Display contrast

Card 0

Internal Relay
(page 15)

brown
black
blue

e
24V=18V~

Power supply
(external)

Optional Voltages for D-Coil; DC: 12V, 24V, 42V, 48V, 80V, 110V, 196V

AC: 24V, 42V, 110V, 230V

Connections

Laptop/PC - Connection (RS232 - Laplink)
Modem - Connection (RJ12)

v PIN1 Sensor (+), brown wire
v PIN2 Sensor (signal), black wire
v PIN3 Sensor (-), blue wire
v PIN4 Switch: Down Levelling (S1a)
v PIN5 Switch: Down Full Speed (S2)
v PIN6 Switch: Up Full Speed (S3)
v PIN7 Switch: Up Levelling (S4)
v PIN8 Switch: Inspection (S5)
PIN 9 Ground for alternative supply
v PIN 10 +24 VVDC Supply output (NO input)
< PIN 11 Down Coil (+)
v PIN12 Up Coil (+)
v PIN13 Coils common(-)
PIN 14 not used
PIN 15 not used
* PIN 16 Relais 1 Internal Fault (n.o.)
PIN 17 Relais 1 Internal Fault common
* PIN 18 Relais 1 Internal Fault (n.c.)
v PIN19 Supply Voltage Ground
< PIN 20 Supply Voltage 24VDC/18VAC

J Connections to be made by customer

* 16
* 18

closed if OK - open if fault
open if OK - closed if fault

Electrical Travel Sequence:

Inspection; Up Travel:

Jan. 2019
Printed in Germany

Controller Relays

S 1a : Down Levelling (D)

S 1b : Down Levelling (D)

S 2 : Down Full Speed (C)

S3 : Up Full Speed (B)

S4 : UP Levelling (A)

S5 : Inspection

Indicators

LO : Power

L1 : Processor :

L2 : Error p o)
L3 : Down Levelling (D) active i (6 /‘
L4 : Down Full Speed (C) active ;

L5 : Up Full Speed (B) active

L6 : UP Levelling (A) active

L7 : Inspection active

L8 : Solenoid (C) active

L9 : Solenoid (A) active

R 1 : Internal Fault Relay (see page 18) @

A : Solenoid (A)

g gg:::g:g Eg; Solenoid C Soleno\id D

S3 + S4 + S5 (Serving Solenoid A)
Down Travel: S1 + S2 + S5 (Serving Solenoid C)

BLAIN HYDRAULICS Designers and Builders of High Quality Valves for Hydraulic Elevators

T
S2 S5 S1aS1b

Inspection
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|

Inspection

[

Motor

S5 S4 S3
Solenoid A
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SEV Card Control

SEV SEV Card Description

After the SEV valve and the card have been correctly installed and the shaft switches positioned as recommended, turn on the electrical powgrlsi)cg001
the card, 24 VDC (50VA). Alternatively, 18VAC may be used as supply power.

The yellow and the green LEDs next to the display will illuminate and the display will alternate between “System standby” and the “Software version”
which is presently on the card (see page 11).

The SEV Card

- -
The laptop/PC connection
(com port RS232) and the

telephone line connection (RJ12) System Resting The yellow LED will illuminate
--- system OK -- / if the card has power.
Prpepe e ?tﬁ green LED yvill illléminate
The illuminated display communi- / sys_tzlflnﬁz‘ﬁt"f’by ® if the processor is ready.
cates online data of the elevator.

.\ The Error LED will illuminate

if an error has occurred.
' (see page 14)

The Escape button is to exit a menu
within the program, or to reset after
an error status.

The four button group is for selecting
the menu and for changing data.

Two of the input LEDs will illuminate }

The Enter button is to confirm new
when a call signal - full speed - is

data that has been entered into the
received from the elevator controller. SEV program.
For relevelling or levelling just one
LED will illuminate. L ®

One of the output LEDs will illuminate to show
which solenoid (C or A) is energised.

The card should receive either an up call (full speed or levelling) or a down call (full speed or levelling) at a time, otherwise it goes into an error
mode, so that the elevator cannot start.

To check whether the input signals from the elevator controller are correctly set, observe the illuminated LEDs on the card.
If no output LED is on, no power will be sent to the solenoid.

NN N
® 0-0-0- — up full speed
ZIN N\ .—/ I\
|
NV N g/ .
® 0 0-0- .. — up levelling speed
7N /7N
NN Ny
-0—0-0 o - down full speed
1NN ,’!Ilj'l'
| /
N N
_/._. o0 —.-. down levelling speed
RS 0N

In case, the elevator travels at inspection speed, the yellow LED goes on additionally.

Jan. 2019
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SEV Card Control

SEV

Initial Operations

The SEV valve is already factory adjusted and tested according to customers technical data. Unless
pressure and flow-rate ranges are modified the user may not need to perform any of the following initial
operations.

Initial Operations

Once installed correctly by the customer, the system is ready for operation.

1. UP

When an up call is given, the car may delay a few seconds whilst the pilot pressure chamber UC fills with oil.

Adjustment 1 - Bypass
With: - no load in the car
- disconnect the SEV card (no power to coil A)
- turn the pump on
Turn adjustment 1 ‘in’ until the car barely moves, then half a turn ‘out’ so that the car stands.

Adjustment S - Relief Valve
With: - connect the SEV card

- close the ball valve on the SEV valve cylinder outlet and open the manual lowering briefly to release pressure

- place an up call
The pressure gauge will reach and remain at the relief pressure setting. If an adjustment of the relief valve is necessary loose the side lock
screw and make the adjustment. For each 1/4 turn of the relief valve screw, the pressure setting changes by approx. 6 bar (90 psi).
Open the manual lowering briefly and place a second up call. Observe the new relief pressure setting. Repeat the procedure as necessary.
Finally, tighten the side lock screw on the relief valve.

H Manual Lowering

S Relief Valve
2 Adjusted and factory sealed

1 Bypass

7
Down Fast Speed
Limit 9 Manual lowering speed adjustment

2. DOWN
Adjustment 7 - Down Fast Speed Limit

In case the technical data programmed into the card was not correct, to avoid a possible overspeed of the car on the initial down run, with
no load in the car, screw adjustment 7 all the way in (clockwise), then 4 turns back out. This will ensure a maximum down speed lower than
the contract down speed. Back out No 7 one turn on the following each down run until contract speed is reached.

For fine tuning, as the elevator reaches the full speed, No 7 can be turned in until the vibration of the down valve is felt, then turn No 7 half a
turn out.

Adjustment 9 - Emergency Down Speed
With: - no load in the car
- turn No 9 in until it is 5mm away from the flange face
- open the manual lowering H
Turn No 9 out until the speed of 3cm/s (6 ft/m) is reached.
The elevator travels at the speed of adjustment No 9 as the manual lowering knob is opened or when the D coil is energised.
Setting of the levelling speed should be between 5 and 7 cm/sec (10 and 14 ft/min).

0 Adjustment 9 is the lowest speed, that can be controlled by the electronic card therefore, it should be adjusted lower than the levelling
speed.

Jan. 2019
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SEV Card Control

SEV
SEV Card EN SO 9001

Access to the card

Card Display

To gain access to the menu press and input the fol-
lowing code: 1111 (factory setting)

Menu Displa

A

to change position use

E:;fﬁo '?(a‘ﬂ up and down buttons

System clock
Trim
Settings

@ To cancel or to go back to the previous menu press @ button.

To confirm press m button.

|} Shows the present curser position.

Select Language

Menu Display

Device Data
Log book S
System clock
Trim
Settings
to select language use
2 3 up and down buttons
The selected language will be accepted.
The selected language will not be taken .
Jan. 2019
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SEV Card Control

SEV Changing Speeds
(factory adjusted and tested)

EN1SO 9001
@ During a change of travel parameters, persons should not travel in the elevator until satisfactory operation is assured.

Menu Display
- P
> P OF "
Log book
Sl DiieTaitmirt — O up and down buttons
Trim L Gain P O
Settings Load factory sett. | P OF

Changing up, down and inspection speeds
(assuming cylinder-pump data is correct, page 15)

Travel param. display

Dither adjustment
Gain
Load factory sett.

oror or or or or ororororor

Example

@ Up maximum speed limited by pump output. How to change accel. time

@ Down maximum speed limited by down flow guide X and/or flow ring R. from2.5sto1.8s

Acceleration Time: Is the time taken for the elevator to reach approximately 90% of fast speed.

Deceleration Time: Is the time taken for the elevator to reduce 90% of the fast speed.

Cursor position 1 time
Recommended acceleration and deceleration times are 2.5 s.
Leveling (Slow Speed) Move the
Cursor right
Initially, slow speeds can be set to approximately 1/10 of the fast speed.
Set higher slow speeds for quicker floor to floor times. Set lower slow speeds for more accurate stops.
Slow speed however should not normally be less than 0,05 m/s (10 ft/min). 3 times
Up Soft Stop
Soft Stop should normally be set between 60-70%. To confirm

100% produces a hard stop, 30% produces a very soft stop.
Inspection Speeds if employed, can be changed. Their accelerations and decelerations however are the same

as with up and down full speed. It is also possibel to use the inspection speed as a third elevator speed.

Jan. 2019
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SEV Card Control
SEV Changing Gain Values, Dither Values and Reset
(factory adjusted and tested)

EN SO 9001

Dither Values
Dither valve could be adjusted between 200 and 550 in order to prevent stiction friction of the valve elemets

Travel param. display

0 Dlther adjustment
ain
Load factory sett.

S

Gain Values
Influence closed loop performance. Gain is normally between 5 (weaker response) and 10 (stronger response).

Travel param. display

Dither adjustment
Gain
Load factory sett.

il |

(Reset) Load factory setting

Returns all travel parameters to factory set values.

Travel param. display

Enter g
Dit[\er adjustment

Gain
I Load factory sett.

The changes will not be taken .

<
<

<

All values will t;e set to factory settings .

Jan. 2019
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SEV Card Control

SEV Teach Speed
(factory adjusted and tested)
EN1SO 9001
Some factors which can not be influenced, e.g. variations in flow meter or sensor tolerances, may result in differences between the
@ programmed speed and the actual speed of the car. These differences can be eliminated by calibrating.

A tachometer will be necessary for calibration.
After changing of the sensor or the SEV-Card, the system is to be calibrated again.

Full speed

In order to calibrate the full-speed, the elevator must carry out a complete trip, i.e. the status of the slow speed must be reached.
Because the calibration always takes place for the last ridden direction of the elevator, the teach speed procedure is executed directly after the

trip.
Procedure: Perform a complete run -> observe the maximum full speed reached -> input the observed speed into the card

Menu Display full speed | slow speed

Device Data

Log book

System clock E
Trim
Settings

-,

S

-

In case that the car speed does not agree with the indicated speed on the card, a repetition of the calibrating process can be necessary.

Levelling speed

In order to calibrate the levelling speed, the elevator has to travel only with levelling speed into the direction of calibration.
NO full-trip should be driven. After the trip, proceed like described at full speed.
Procedure: Perform a levelling run -> observe the levelling speed of the last 3s-> input the observed speed into the card
To run at levelling speed: In up direction disconnect the input 6 on the card.

In down direction disconnect the input 5 on the card.

No complete trip
To calibrate full speeed, the elevator should carry out a complete trip. When there has been no travel performed, the following message appears
on the display:

Menu Display

Device Data
Log book

System clock press any button
Trim

Settings

-

Factory reset

When speed teach function is not correctly carried out by the customer, the factory settings can be retrieved. In this case, all teachings by the
customer will be replaced by the factory settings. This function should be used for the same SEV-block and the ring size.

Menu Display

Device Data

Log book

S;glemoclcck ETIEE The new sensor
Trim .

Settings table will be taken.

-
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SEV Card Control

SEV Changing Device Data
(factory adjusted and tested)
Menu Display
D Device Data Enter Enter
Log book

_?r};:tem clock
Seings | EH tor
Es"Hter G

to change item use
EHter QUP and down buttons
Es‘:Hter
Es“Hter
ES‘:Hter
EscMter
Es‘:Hter
ES‘:Hter
EScHter
ES"Hter
EscHter

Enter

-

ESC - changed values will not be saved.

r 3

ENTER - changed values will be saved.

@ Pump Data Input
Use pump manufacturers flow tables, employing the elevator systems static pressures under empty and loaded conditions.

@ Selection: Constant or Maximum Up Speed

Maximum ‘UP Speed’ (Speed depends on pressure)

Depending on the pump performance, the SEV ftries to reach the maximum possible speed. To provide a consistent levelling
time the SEV will self correct the deceleration of the car.

Constant ‘UP Speed’ (Speed is independent on pressure) (Factory setting)

SEV tries to reach the given target speed.
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SEV Card Control

SEV Sensor and Solenoid Trims
(factory adjusted and tested)

EN SO 9001

Vertical Sensor Trim
If the sensor mA value under static condition is not between 4,8 and 5,3 mA, close the ball valve and open manual lowering, slacken the lock screw
on the sensor and turn the knurled sensor-head in or out until the value is between 4,8 and 5,3 mA. Re-tighten the lock screw.

Do not adjust under 4.5 mA, otherwise the sensor may press against the flow spool.

Menu Display
Sensor Display | |
- C Solenoid Solenoid Solenoid
. . Setp 0 | Setp 0 | Setp 0
Device Data Dot indicates Q Act  0.00A Act  0.00A Act  0.00A
Log book
System clock correct sensor .
Nl setting | Sensor value too high, | Sensor value too low,
Setings p E turn the sensor in. turn the sensor out.

Sensor Head

Sensor lock screw

. . 3mm socket Ke
Radial Sensor Trim ( y)

To adjust the sensor radially the up and down leveling speeds should
both be programmed to the same value (eg:10 cm/sec). Bushing lock nut

Loosen the bushing lock nut, not the lock screw, without turning the 32 mm (1 1/4%) spanner

sensor bushing. )
. . Sensor bushing
Operate the elevator to run at up leveling and down leveling speeds. 19 mm spanner (3/4%)

Measuring with a tacho or stop watch.

If the down leveling speed is different from the up leveling speed,
rotate the bushing by 15° and re-measure the leveling speeds.

If up speed is faster than down speed - turn clockwise

If down speed is faster than up speed - turn counterclockwise

Repeat the process of rotating the bushing in clockwise or anti-clo-
ckwise as required to set the up and down leveling speeds to be
practically the same. Re-tighten the bushing lock nut.

Solenoids A and C, Trim
(already factory adjusted)

Solenoids A and C

Solenoid trim is useful to produce a quicker and smoother initial
movement of the car away from the floor.

The electrical Current Value display shows the representative value
of the UP solenoid (A) or DOWN solenoid (C) during an UP or DOWN Trim screws AT and CT
travel. ) ) (3 mm socket key)
The value should be between 2000 and 2100 during levelling.

To alter the value, turn the trim screw in and out during levelling.

Do not turn more than 10° at a time, observe the result and carry on
if necessary.

Turn clockwise - to increase value.

Turn counter clockwise - to decrease value.

Menu Display
Sensor Display

TRIM
6.33 mA

Device Data & (338)

Log book
System clock
Trim

Settings

-

Esc
—E—
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SEV Card Control

SEV Logbook, Changing Time and User Password

Counter (Log book)

Shows operational time of the elevator, the number of runs and the number of “Error” runs.

Menu Display

Device data
O Log book
System clock
Trim
Settings

System Clock

To set local date and time

Menu Display

Device Data
Log book

O system clock
Trim
Settings

Password User
To set the User Password

Menu Display

Device Data
Log book
System clock
Trim

O settings
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SEV Card Control
SEV Errors
Card Internal Relay R1 - Evacuation of passengers

EN1SO 9001
Important

If there is a major fault interrupting the normal operation of the SEV card when travelling between floors, power to Solenoids A or C is automati-
cally interrupted.

During upwards travel the motor and during downwards travel solenoid D (down levelling), remain energised unless the SEV relay R1 is employed
to signal otherwise.

0 Card Relay R1 - Evacuation of passengers
When the internal relay R1 switches over due to a major operational fault, the resulting signal must be tapped from pins 18, 19 and 20, and
employed within the main controller to initiate emergency functions including switching off the pump drive, energising solenoid D to lower the
car at levelling speed to the next lower floor and warning an emergency service.

The following faults are signalled by illuminating the red LED labelled as Error. At the same time, the card display indicates the nature of the
fault as follows:

Major Faults

1 Coil defect Aor C coil disconnected or short circuited. Elevator stops.

Relay R1 switches over.
2 Sensor defect Sensor disconnected, damaged or mis-adjusted.

After the fault has been corrected, errors 1-2 must be cancelled by pressing Reset/Esc button on SEV

Card. If the elevator is modem connected (see page 29) the errors can be cancelled by clicking the
Reset/Esc button on the Main Display.

Minor Faults

3 Supply Voltage Power supply to the card less than 17 V.
Elevator operation continues at inspection speed.

4 Sensor feedback The value of the sensor does not change within
8 seconds of the start signal.

5  Sensor overflow The value of the sensor exceeds its defined Elevator continues to operate.
maximum value. Relay R1 does not switch.

6 Level. too long Duration of up or down levelling speed is excessive.

7 Overtravel Elevator overtravels the floor level.

Errors 3-7 do not have influence on the operation of the elevator.

As long as the power supply to the SEV card is maintained, errors will be saved and the red LED will remain illuminated. The error indication can
be cancelled one after the other in reversed order of occurrence (last error first) by pressing Reset/Esc button on SEV card.

If the red Error LED is blinking (not permanent illuminating), disconnect the power supply to the card for a few seconds. In case the card cannot
still be re-activated, please contact Blain Hydraulics.

Jan. 2019
Printed in Germany BLAIN HYDRAULICS Designers and Builders of High Quality Valves for Hydraulic Elevators page 18



SEV Card Control

SEYV SEV Card Notices

EN1SO 9001
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PC Servicing

SEV Main Display & Travel Graph Display

Laptop Displays EN SO 9001

A laptop is not necessary for the operation or adjustment of the SEV system, however it is of distinct advantage for setting up the parameters of
the elevator and for preventative maintenance.
A CD containing the PC software is delivered with the SEV.

Main Display

Upon starting the program, the following MAIN DISPLAY panel appears on the PC screen.

The main display shows all the (calculated) data for the control of the elevator travel as well as online information from the SEV card.
Changes of ride characteristics are easily made by clicking on the appropriate boxes.

The “variable” section is protected by a password. From “Authorization” pull down menu the password can be input and access to the variable
section can be gained. The standard password is, as shown, 2004.

Main Display
ﬁ System Elil@ W
rD1-Controller——————— [D2-Process visualization——————————————— Menu buttons fon :
Solenoid A
@ e
& 0pig ﬁ‘ DB Travel graph ?E? D11 Devica Data Lock
- Solen, current femo
000 &
E]l D9 Log book | I> D12 Travel data
Leveltims —
tr- . D10 Calibration *" D13 Service | F thorizati
/ L ccess authorization
=5 DE—Speed targets Firmware-ers. [1 08 IPCo2BE e O e et
w | 0.00 =
: Stop Mo Contraller's date Bl
®D-coil 20.10.z008 2004
PHE Y. ®Enor el stelus sawsoced o055 | e
Seer pezaltine  [loc = | [Erzorzs
D3 Cylinder data D4 Pressure data D5 Pump data Fast speed Iﬂrﬁg /s
[[Eramasra criinass i (EEe || EEEE protected
Cylinder & |70 mm DWeghtemplyl 2s5my | || Consc. speed . = wi = v [T o
=2 Accel time 2.5 s w2 "E g "T
Pump output empty || 100 1
Press.min. || 12 pax | Pumoutput smoty | =0 |y Fotsnesy [ eems=||v3 5 vs [T unprotected
No. of eylinder I v M emply o s wrs gt
o [T ekttt (5% ks | s uput once] % beceltme |zs= | ve || 18 w28
EESHEIE TS O] - 2 | IO @A B S R o e Jlo-05 wrs || Y5 e vl 70
Effectpiston @ |[ 454 zu Press.max [ 30 bar | wmaxloaded  |[0. 65 mss — ||ws |20 vi2|[ 20 -
7 near insp. speed [[0-30 mss Wariablen
—Inser size
U |z Bypass vaive ¥ ||z Down vaive R |l Fiow ring (o e (| Wl sopall_o
vz |[zs0 v |[ 10
vs |[ 10 ve |[ 10

va |[ 15 wvig|[ zs
vs [ & vl w0

Travelgraph Display ve |z izl =0

Travelgraphs can be observed though the travel graph display. To open the travelgraph display
select =1 0a Trawlgieh on the Main Display. il closes the t ravelgraph display.

To switch between Record and Playback Mode
To show or hide the record panel

Return to Main Display

Travelgraph

ﬁ SEV5 - Visualisierung - Fahrikurve

Record Mode

Record|panel [SSIES]

ﬂ 1« o] o m| o] »|m il ¥
sty [cestors [vmize | 4

!—liJ
[osseor s [Zrimams

Fle View Communication Ssffgs Window Authorization ?

@ Wigw 1
3 Wi 2

Notes

Record
1 g; E Cleat J
S 09918 | 065407205 [2111.2008

Record
Playback Mode. Panel

Record|panel =1

Playback
s Wlw 4] m]o iy
. [Tsianeats [oemeorze [zmiam 4
1]
Start J

End [eim o [Zam

e @ | . )
Value indicators

Tatget speed Is-speed up Is-speeidown  Solenoid powsr  ls-accel

0.97 /s 0.97 n/s 0.00 /= 21Z4 -1 P‘ayback
S a0l « | alus]s|n n ]

[on27a/03318 [ 065020269 | 21112008

=T

© online Recordfile: test.rdf 1339 [Ready

The Record Panel is used to switch between the Record Mode, in which travelgraphes are recorded, and the Playback Mode, in which recorded
travelgraphes can be retrieved for evaluation. Alternatively, mode switching can be done by the buttons on the toolbar.
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PC Servicing

SEV Main Display
D1 and D2 Sub-Displays

EN1SO 9001

The Main Display of the SEV shows seven data fields, D1 to D7 and six menu buttons, D8 to D13.
SEV-card data can only be modified in ONLINE Mode,

——— [D2-Process visualizaton——————————————————— Menu buttons D3 to D6
Solenoid —_—
Sensor son ) p
0 Dig D8 Travel graph D11 Device Data .
|—4,?£ ui g = i i To change values in a
000 A i i
ﬂ | ml 09 Log bock | <]> D12 Travel data white box, click on the
- Level e = box with the mouse.
o iiltr- . D10 Calibration ?" D13 Service | A sub-window will ap-
s pear. Enter the new
& — D6 Speed tarets Firmweare-Vers. [L.08 . _wi
H MEETE . N vy valge in the sub-window
S e i I ez 10 z006 as illustrated on the next
D ] i ke (e e
i o oot |ESs | [mrzonzs page.
D3-Cylinder data D4—Pressure data D5—Pump data A Fastspeed  |[oo62 wys
|lstandara cylinder - cceltne |25 = variables
Cylinder & 170 wisight smpty [ 235 ke | || Comet. =peed . = vi 20wt [ e
2 Accel fi z.c
press.min. || 1z bax | Pumpouttempty |[ 109 1min || ceshine = | vz l[zs0 va || 10
W Fastspesd [0 es mes | va 10 v [T
No. of cylinder I  max empty |lo- 26 nrs
: ol = % peceltime  |2ss | ve || 18 wio][ es
Effectpiston @ |[ 454 mw Press.max || 20 bar | vmexioaded  |[0.65 mss — ||ws |20 w2 =0
g, insp. speed  [[0.30 wss
= e
U |l Bypass vaive ¥ |lF Down vatve R |2 Fiow ring Insp speed o a0 /s

D1 sev-card Data, displays a replica of the SEV card, communicating the direct online status of the SEV CARD.

D2 The process visualization includes the following five indicators:

D2.1 sensor value D2.2 Cylinder System Graphic D2.3 solenoid Power

The feedback signal from the flow-sen- illustrates which system has been The control current to the solenoid is
sor is displayed in mA. entered into Cylinder Data (D3) displayed in digits and Amps.

The green point confirm correct sensor (see page 22). The normal operating range is
trimming. between 1.2 Aand 2.5 A.

The yellow arrows shows the direction
of trimming/ correction.

Sensor
_65 mA ~D2-Process visualization
IL . \ Solenoid
0 Dig

:J | | 4.92 nh
- th
Sensor Trimming Guide \j] ‘
I | ]

(see page 16) Level time

-
D24 Servocard Power m_

The voltage supply to the card should . .
notexceed 27 V DC, and during eleva- A | 0.00=s [ — D2.5 Levelling Time (t)

tor operation not fall below 17 V DC. w | 0.00 s The levelling time of the last up

The LED illuminates should the voltage [1.zv ® and down travels are displayed.
Ideally, the time should be kept

be too low. Walve status
Jox [rop between 0.5 and 1.0 seconds.

Solen. currernt
m% & ID .00 A
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PC Servicing

SEV D3 - D7 Sub-Displays

Switch into ONLINE Mode Changing Data - Changing Speeds

EN1SO 9001
D3 Cylinder Data Input D4 Ppressure Data Input
Either weight in kg or pressure in bar can be used as input data.
Information
Piston type
Last status Nomalkoben Information . .
Select the cylinder type with the o Tyse in me emptty weight of _thicar
mouse and confirm. e in kg or the empty pressure in bar
- and confirm.
5..999
Cancal
Empty is car without load
Cylinder & 3]
Information
s Type in the piston size in mm and
el " Press. max
g ™ confirm. —
® ZS: . s, s Type in the full weight of the car in
- [ clualyhe = kg or the max. pressure in bar and
No. of cylinder 3] e confirm.
Information . . .
Ho.of e Type in the number of cylinders size Cancel
Actual value H
= — in mm and confirm. ]
e Full is car plus payload
Cancel
M Suspens. ratio
ematen Select the suspension ratio with
Lotstse 12 the mouse and confirm.
eqg.1:2
\ie [Tramowicion rarie 1:5) [DE—Speed targets
L Stop "E‘s
“ Slow spesd "0.05 nis
;A\\ Decel. time "E =
D3-Cylinder data——— D4 Pressure data—— D5 Pump data A Fastspesd [0 65 mes
D7 insert sizes [[scansara eylinger ~ acceltme |25 =
The Bypass Valve,Down Cylinder & |70 za wieight empty || z35 kg | ||| comer. spesa T
Valve and Flow Ring are | _ SrTT— ) B s Ilz= =
internal parts of the SEV e I i, | W Fastspeed  |[o = mis
installed at the factory. Al- S e = _ vwansy || i ||
terations to system values suspens.ratio [z We'g"“"*a' I =22 5 | pumg ot ioacon |50 1/aan | |+ Sy | [P
may required changes of Effect piston @ " 49.4 mm Press. max “E bar | v max loaded "0.69 s Ry
their sizes. Check that e e nsp. speed [0 50 mrs
_correct sizes have been {U [H Epnie i1 [ oo eatie R | Flow ring ‘ Insp. speed [0 20 wes
installed. r
D5 Pump Data Input Maximum or Constant Speed D6 Target Speed Input
Use pump manufacturers flow tables, employing the elevator Acc_:elera?lon and De_celeratlon times recommended are02.5 seconds,
system’s static pressures under empty and loaded conditions. which will be the time the car takes to complete 90% of the fast
speed.
P itput empt: . . .
""p — & FAST UP speed is determined by the data in D5.
i .
S T ] FAST DOWN speed can be selected independently.
et velie Type in Ipm for the empty car
= 120 Vmin and confirm. SLOW UP (UP Levelling) and SLOW DOWN would normally be set
e to between 0,05 and 0,07m/s.
Fast speed Keyboard
Information . .
Faot speed 1. Type in the required Target
yp q ¢}
Actual value Speed
Pump output loaded E| E 097 ms P
Pom—— 005160 Mouse / Keyboard
P tput Ioaded . ancel i
Ai::::e o Type in Ipm for the fully loaded Fe=T1] 2. Confirm
= 113 lmin car and confirm. Each Target speed has its own data input window and each can be
5... 1400 individually changed.

Incorrect input value of pump output empty may change the insert sizes in section D7.

&

Maximum ‘UP Speed’ (Speed depends on pressure)

Depending on the pump performance, the SEV tries to reach the maximum possible speed. To provide a consistent levelling
time the SEV will self correct the deceleration of the car.

Constant ‘UP Speed’ (Speed is independent on pressure) (Factory setting)

SEV tries to reach a given fix target speed.
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SEV Travelgraph

Record Mode (Online)

SEV Card Control

EN SO 9001

The Travelgraph D8 in Online mode displays the travel status of the elevator. To file the graphs, see next page.

Traced curves are displayed in different colours for ease of identification.

Zyewl  Use the radio buttons to switch between view1 und view2.
Note pad Note-flag

allows addition of notes stored with travelgraphs

View 1

{3 Travel graph

\ W View 1
= =3 View 2

&
&
Q) ilajgf

Walue indic
Target speed -speed up I5-spee] dowen Solenoid poveer Is-accel

0.08 m/fs 0. nfs 0.00 n/s 2254 I i

—\Vertical zoom Vertical zoom Cursor

View 2

Travel graph

% =¥ View 1
I # View 2

Notes

-
&
a ilalal J

Value indicators
Target speed Iz-speed up I5-spee] dowen Solenoid poveer status ditf oliff i diff_o Sensor-A0C

0.08 m/fs ID.DS nfs 0.00 n/s 2254 I 173 7 455 I z 278 Dig

Jan. 2019

Vertical axis selection

Record (online) button
The Record Mode is activated when the D8
Travelgraph Menu Button is selected.

= Solenoid Power

- Actual travel - down direction
= Target

- Actual travel - up direction
= acceleration

Status, diff, diff_i, diff_d and Sensor-ADC
are internal values that are necessary for
the PID-Controller.
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SEV Card Control

SEV D8 Travelgraph

File Saving and Reviewing

&E SEVS - Visualization - Travel graph EN 1SO 9001

Fle View Communication Settings ‘Window Authorization 2
To Save Travelgraphs B -

f Travel graph

Open Pull Down Menu “File” and then goto “Save”.

i iew |
view2 [

“save” overwrites the travel graph under the present file name.
“Save as” asks for a new file name.

ﬂ T I T
[womronzs [rewsess oo | A

!7|¥J

J(_h‘mwvm@ SEV5S - Visualization - Travel graph
plal=8 Yiew Communication Settings  Window  Authorization ¥

Chrl+M

Save as ...

Closc s report

il

alue indicators

Frint Save v [ Sereenthats - e ®EckE-

Target speed Is-speed up Is-spr
Fswss  Posws st Print

My Recent

ASCT]  Documents

=
Exit B

Desklop

My Documents

To Review and Save Travelgraphs My?]’f
. File: name: [sEv_03-05-2008 | Save
To review travel graphs recorded in the Online Mode click to g Sere BRI E( T
Playback Mode and use the cursor to scroll.
To save these graphs refer to “To Save Travelgraphs”.
To Review Saved Graphs _ o] x|
Click [Playback] on Online Panel.
Goto Pull Down Menu and then goto ,open®. J H I ?
Select the file you want review e.g. travell. ==
Menu buttons p— = ——
bR 2EYS - Yisualization
s @ | Fle Wiew Communication Settings  Window
= Chrihd
The selected graph will appear confirmed by the Travel- aipehl Ctrl+0
graph Name at the bottom of the Travelgraph display. SaNE iZhH[+5
SEVE 85 o
c ——
The cursor stays at the left of the screen in playback s 2
mode. i Suchen in: I;"_)Trave\s wersian h j - £F B
To learn more about the use of the cursor, scrolling and F'rfnt : (S travell o
zooming see page 25 and 26. Prink presvie
ASCIT expo
) Desktop
Exit: ‘
Eigene Dateien
Dateiname: Jtravell = Dffnen |
[radCASE Data File (%] = Abbrechen |
I™ Schreibgeschiitzt Sffnen
4
Jan. 2019
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PC Servicing

SEV Travelgraph

Scrolling and Zooming

Playback, Horizontal Scrolling and Zooming EN1s0 9001

To view an recorded graph, click on the Playback Button. To open the record panel, click on the button %*. The Record Panel will display
buttons to shift the cursor.

ﬁ SEV5 - Visualisierung - Fahrtkurye g@
Elle Wiew Communication Settings ‘window Authorization ?
s ao
ARk £ ful

{7 Travel graph

% # Wiew 1
I 3 Wiew 2

MNotes ice Data

@ Zoom in

=
= L
a Zoom out
Record Panel Buttons
— <] |20ms 4 |200ms
; / 4 =
o0 | ! - = — ?I,’% “l 2s per click
@ 0 4 g 2 g 20 24 [s 2“7
al Hlalg Jd_ | )
Value indighto/s ( aEn 4 | Start postion
lTar_gal spee lls—ﬂed up l\ﬁsd dovwn ISDEUIG pover l\ﬂsl. P
097 w/s 0.97 mis 000 w/s z12d -1l b Mﬂﬂﬂﬂﬁﬂﬂﬂ .
Ml | End postion
@ orline y(;éordﬂ\e: test,rdf 13:39 Ready | 00278/0ss18 | 0BS020 289 | 21.11 2008
Horizontal zoom buttons Playback Button  Values of the current Cursor position. Cursor Shift Buttons

In Playback Mode, recorded data can be reviewed and scrolled in either direction using the cursor shift buttons located on the Record Panel.
Zooming is also available through horizontal zoom buttons.

Vertical Scrolling and Zooming

The vertical axis can be scrolled to bring a specific trace point to the middle of the screen for reviewing.
To scroll the vertical axis click the UP or DOWN directional arrow on the left of the display. ooming can be performed
through vertikal zooming buttons.

ESEVS - Visualisierung - Fahrtkurve

File Wiew Communication Settings Swindow Authorization 7
8 7% Pl aﬁ [
& Travel graph
% W Wiew 1
I “3 Wieww 2 -
ice Data
Cursor
vel data
reice
i m
Vertical
scroll ba
. I o
Vertical zoom =
buttons provide 4 stages M=
of magnification oz
IS
2 =0
2]
T ATE-TTEtT ( a ]Lj
The Value |nd|CatOrS ShOW Target speed |5-speed up Is-spee e Solenoid povver [ Plasback
values at the cursor position. 0,57 nis FRECEVE 0.00 uss [erzs [ e
i oo Ww i a/mlo|pin/w 2|
@ Onine_ Recordfile: [test,rdf 13:39 Ready [D027s/09918 [ OEE0-20.289 | 21.11 2008 J

online button file name Scroll bar indicates the position of playback
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PC Servicing

SEV Travelgraph

Cursor, Focus and Zoom
Examples N 150 8001

Graph zoom for review (ﬂ Normal viewing ~ Graph zoom for scrolling a

)\
— r N\
Time B Seconds Seconds Seconds Minutes Hours Days
Ime Base 0-1,2,6,12, 24 0 - 60, 120, 360 0-12,24 60 0-12,24 48 0-6,12.

Cursor Shift ﬂ [ |20 ms ﬂ ﬂ 200ms ﬂ ﬂ 2s il ﬂ Start and End position

Focusing on values

.imx Example A Assume the position to review is off the screen to the left.
| (time base 24s).

Click F

Click «l until the review section appears on the left of the screen.

! * Ansicht 1
= ansicht 2

Click 4 | until the Cursor is within one grid of the required values.

Click @-l| Zoom (in) to 2 second time base if necessary.

&
%ﬁyﬁ@@ﬂ —

=0l

e e e " | [ae lsdsiclmiplrini 2] Click €] | moving the cursor exactly onto the values to review.
[asveeee” [Tstomioss [zoezs | 4
(© Gffine Recordle [10runs-27-06-06-43rad rdf 1631 [Ready o]
Read the required information from the value indicators.
Faster Scrolling
[ 5cvs- Visualsiering - Travel oraph -z Example B Assume the position to review is approximately 20 runs earlier.

Fle View Communication Settings Window Authorizstion ?

@[ efe | p #|
=101

! Vw1
“View2

Click F

Click a Zoom (out) to 12 minute time base for faster scrolling (zoom out).

T

Click “l or »l until the values appear on the left of the screen.

il 0]
Vokue cicators [Record panet =loix]

Target spesd  Is-speed up ls-speeddown  Solenodpower  Is-accel. -~ Plahack

e — [3 1l o] m[o]n]mn] 2
[eaaaiamnie [Tezrerar [Taoiz | 4|

Click (‘R Zoom (in) to 24 second time base.

© Offine_ Recordfie: [iravell.rdf 16143 Ready 4

=1olx]|
T e
eI Y [IEINEs
5

® View1 pata
“ View2

Click “ | or .’ | until the Cursor is within 1 grid of the values.

Click (ﬂ Zoom (in) to 2 second time base if necessary (zoom in).

Click <:] | or [> | moving the cursor exactly onto the values for review.

Read the required information from the value indicators.

1B ]|

o ileja) L]

Vo ncaters [Record panel =lox]
Torgetspeed  Isspeedup  lsspeeddown  Soenoidpower  Isgccel. - Playback
[6-00 u/= [o-00 a/s. [0 u/s. (el = |§ MﬂﬂﬂﬂﬂﬂﬂﬂJ
ooz [Tezeerer [Teoize | 4
© Offine  Recordfie: fravell.rdf l16:52 Ready. lﬂ.‘j 4
Jan. 2019

Printed in Germany BLAIN HYDRAULICS Designers and Builders of High Quality Valves for Hydraulic Elevators page 26



PC Servicing

SEV Solenoid Trimming
Solenoids A and C (factory adjusted and tested)

EN1SO 9001

Assuming that friction in the guide rails or cylinder packing is not causing slip-stick situation, a smooth initial movement of the car away from
the floor depends upon the solenoid trim screw adjustments AT (UP) and CT (DOWN).

UP
Solenoid A (Adjustment AT)

Using a 3 mm socket key.
Open the travelgraph. Select the solenoid power as the vertical axis, using 0 - 4000 scale.

a. Signal the car to travel at levelling speed.

b. Turn AT so that the orange solenoid trace runs at 2100 on the graph whilst the car is up levelling.
Turning ‘in’ (clockwise) raises the graph trace, ‘out’ lowers the trace.

c. Return the car to the lower floor level and place a normal full up call to the next floor.
The orange trace will start and should remain around 2400 units for 0,5 to 1,5 seconds during which time the car will

start upwards.

d. As the car starts upwards, the orange trace should peak around 2500-2700 as the car approaches full speed. At full
speed, the trace will decrease to about 2100. Re-adjust AT if necessary so that the solenoid trace peaks around 2500-2700 as

the car accelerates upwards.

Down
Solenoid C (Adjustment CT)

e. Signal the car to travel at levelling speed.

f. Turn CT so that the orange trace runs at 2100 on the graph whilst the car is down levelling.
Turning ‘in’ (clockwise) raises the graph trace, ‘out’ lowers the trace.

g. Return the car to the upper floor level and place a normal full down speed call to the next floor.
The orange trace will start 2400 units for less than 0,5 seconds during which time the car will start
downwards.

h. As the car starts downwards, the orange trace should peak around 2500-2700 as the car approaches full speed. At full
speed, the trace will decrease to about 2100. Readjust CT if necessary that the solenoid trace peaks around 2500-2700 as the car

accelerates downwards.

Pre-Adjustment Final Adjustment
Orange trace during Orange trace peak during accelera-
. levelling should be tion should be between 2500-2700
Solenoids adjusted to 2100
A&C
AT
T 1 cT Travelgraph D8
( 3mm socket key ) —
!
‘ 5 % |  View 1
1 Wigw 2
Motes
TTTTT

- |

- 0

&)

+ al ilalal .

“alue indicators
Targst spesd ls-speed up le-speed down Solenoid power  Is-accel

[o-05 ns= [o-05 ns= [o-00 nr= [0z I

Solenoid A shown
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SEV

D9 SEV Logbook

The SEV Logbook stores operating time, number of operations and error runs.

Logbook & Calibration

PC Servicing

EN1SO 9001

By accessing the system by a PC or through a modem the operational status of the elevator can be observed.

Card ID Number

A Serial number that allows

Blain Hydraulics GmbH

to identify owner and factory setting
of the SEV.

Total runs
Number of runs in one direction
(floor to floor)

Error Runs

Travel runs that have been
identified as having an ER-
ROR.

Operational Hours

Displays the actual travel
time.

D10 Calibration

&= Log book

.

Device ID Y1zz2567830 FaLity runs
’ Total runs = Date Time Error status
’ Errar runs ] il llzr 11 zoos |frz:17:27 |[oo-ooo1
’ Opz hours [ oozn | pp——— | pm—— |
l---—=-=—==- |lF=:-=:-= [[po-0o00
| ES— | E——— | T
| S | R — | T

Clock and Date of faulty runs

Dither is a high frequency oscillation superinposed on the solenoid power to improve response sensitivity of the valve. Too high dither ampli-

tute may transfer noise to the car. Too low, may result in sluggish target tracking.

Dither Amplitude of the Solenoids A and
C. The value should be between 200-550.
When the value is too high, vibrations may
be felt in the car.

% Calibration

Dither amgl.up

Gain up

Dither amgl.cdwy

Gain dovwen

FEX

Gain value of the controller:
Factor is between 5 to 10.
~Values too high cause oscillation.
| Values too low may result in high
tracking error.

D11 Device Data, D12 Travel Data and D13 Service

Complete Device Data D11 and Travel Data D12 can be alternatively changed by using corresponding buttons.
The Service button D13 is only accesssible by Blain Hydraulics GmbH.

Jan. 2019
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SEV

Remote Monitoring

Remote Monitoring
Travelgraph Printing and Mailing

PC Servicing

EN SO 9001

To ensure that an SEV valve can be efficiently installed and serviced, the information stored in the SEV card or the current status of the elevator
may be verified remotely by Blain Hydraulics or other servicing centre. Remote monitoring can be performed by means of an internal modem,
which can be supplied with the card (optional), or an external modem can be used optionally. The information includes a number of graphs of
the last normal and faulty runs that are imperative to the efficient diagnostics or preventative maintenance.

Alternatively, saved files of travel-graphs may be mailed to the servicing centre for diagnosing.

e-Mail adress: info@blain.de

Printing a Travelgraph

Display the section of graph to be printed using the zoom function if necessary. Click on File menu and select “Print”. Follow the instructions
for your printer. To check the outlook of the print, “Print preview” option can be used.

Vg2 SEVS - Visualization - Travel graph

ZIE8 Yiew Communication  Setbings  Window  Authorizakion 7

My Chrl+1 am

Open Chr+0 Ho| )’@|
Save Chel+S

Save as ...

Close

Prink
Prinkt presview

ASCIT export

Exit

Transmission of Travelgraph through e-Mail

The performance of the elevator can be saved in the form of travelgraphs (see File Saving, page 24) and transmitted via e-Mail from the eleva-
tor site to a servicing company anywhere world wide.
For every travelgraph, 4 files (see below) are needed. If the transmission capacity is excessive (depending on the e-Mail provider), or to reduce
transmission time, compress the files, e.g. through “WinZip*“.

Ellj Seuy
H-Eq tests

test1.rdf

test1_e.nc © File Edt Wew Insert  Format  Tools

test1_m.nc

test1_p.nc g
: TH Attach as Adobe POF !

Jan. 2019
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PC Servicing
SEV Remote Monitoring, Modem Connection

{5 SEVS - Visualization - Sysiem

File  View Communication

Monitoring connection

EN1SO 9001

SEeEN Window  Authorization ¥

Preconditions: The SEV card at the elevator site is
modem connected. The PC at the monitoring center is O % ? a0 Language Chrl+L
equipped with the SEV program and modem connected *

via the correct COM port.
O —Cortroller

Select serial communication port
Select SEV [Main Display] Cemee]
Click on [Settings] and select [Port selection] Baudrate o7 4
Select the correct COM Port and click OK button. ~ 1200 o
2400
4800 Parity Stophits
9600 " hone o
¥ SEVS - Visualization - System (1) 19200 ™ even 15
File wiew RSIUIETEREEN Settings  wWindow  Authorization 7 (2) f+ 38400 " odd 2

=  Parameters from device
O &
Parameters to device /@

Load parameters
101 5aye parameters 2 —Process vist Telephonenumberl

ﬁ ModemController: Test

Modem-directory El (3)

. Parameters ko A5CIT ] Sraresr " t2 ;;e;hzusn;rr;heu Add
I = 1234567390 ange
IL Call | H&MNG UP | Elevator B (1987654321 M
n connection a | Test 2 Delste
™ Callback
=hac ||-n(_ Mo adem Ul L = = (4)
Callback number
Calling from the monitoring site pl Telephanenumber
2
From the Main Display menu click on [Communication] ) )
and select [Modem communication]. (1) Device connection CALL | HANG LP |
Modem Controller window appears. (2) OFFLINE
Click on [Telephonenumber] button, select the required ™ Callback
name (ex. Test, Tel. no. 2) and confirm by clicking OK. Parameter [
Adding, changing or deleting telephone numbers can —/ Callback rnumber
be performed by clicking on appropriate buttons. (3) ol 5
Click on [Call] button. o (5)
Communication protocol appears in the side box indi- Cormalier 1D-
cating [CONNEC ] (4) Device connection onroler
Insert the user password in the Password window (5) OFFLIME |12345E;?EE|D
The default password is: 12345678 = g
. . SFsWor;
U_pon successful connection, the [OF_FLINE] box will Parameter =
display [ONLINE] and [CONNEC ] will become [CON-
NECT]. (6)
Click on [OK] and close the Modem Controller window. ak. ok | B |
After 15 seconds the system data from the SEV card
is shown. The online button turn from red (Offline) into el

green (Online).

(7) (6)

= = )
Call back function =2 ModemContro t72 ModemController: Test
Select [Callback] button. Telephenenumber [EEEL s
Click on [Callback number] ] 12 I
and insert the telephone oK
number. CALL | HaMG UP | CALL HAMG UP | ATE1
Click on [OK]. k.
As the SEV card is connected | | [ rCalback [~ Calback STK ED0S0=0M1
it will call you back to save ATHOLE
you from telephone costs. (7) Calback number Laleah e COMMECT
1
) Pl Callback number, F
Closing modem
connection Drevice conn Oun mademnumber Device connection
OFFLIMNE |1| OMLIME
To close the modem connec-
tion click on [Communication], Dial methad
select [Modem connection] | Pt m
. + Pulze
and click on [Hang up] button.
Ok & Tane Cancel oK
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PC Servicing

SEV PC Notices

EN1SO 9001
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SEV Selection Charts - Valve Inserts

Flow Ring R Selection 1509001
Data required when ordering: @ lpm @ ® USgpm @ RingNo.| P, T&22
Pump Output Car empty 40 - 75 10 - 20 R1 1“G
Pump Output Car loaded 76 - 110 20 - 29 R2 1“G
Static Pressure Car empty bar....cccco.oeeeennnnn. psi 111 - 180 29 - 47 R3 1“G
) : 181- 270 47 - 70 R4 11/2°G
Static P Car loaded bar...ccooooofeveeninnn. Si
atic Fressure Larloade P 271- 430 71 - 112 R5 11/2G
Up Speed 431- 580 112 - 151 R6 2°G
Down Speed 581- 1200 151 - 312 R7 21/2°G
D coil volts Overlap MFlows 20% below these values are acceptable.

@Flows 10% above these values are acceptable.

Bypass Spool U and Down Spool X Selection

US gpm.
_ 20 40 60 80 100 120 140 160 180 200 Example:
g 50 ] / 7 700 Required flow up 380 Ipm (99 gpm)
Z 1 2[[ B4/l s L 6] F 600 Required flow down 510 Ipm (133 gpm)
g 40 / )4 Static Empty Car Pressure. 18 bar (260 psi)
; / 4 - 500
2 % /1] J 1 /7 - 400 Selected Bypass Valve U, size 6
2 20 ) 44 200 Selected Down Valve X, size 7
¢ A A * |
T / AP 4E - 200 Overlap for valve sizes should not exceed 15%.
g bar| [// A A - 100
n | } psi
100 200 300 400 500 600 700
Ipm.

Valve Data-plate

Valve Connections
Flow Ring

Bypass Valve Example

Down Valve

BLAIN [Ren SEV P46 AOD

=)

Software Version ; g i S ABC 123
pres”  [vose 1.5 R5 U5 X6 Vi |

I/m 313 bar13-28 min
SEV 15 R5. U4. X5 v Xx.xx EAXO1G1248 9216 I as | bar

Made in Germany

Available Options
(same as with EV 100)

EN - Emergency Power Coil: Battery lowering in case of power failure. (D coil double wound)
KS - Slack Rope Valve: Prevents excessive slack rope condition in 2:1 systems.

HP - Hand Pump: To raise car manually.

DH - Pressure Switches: Signals hydraulic pressure above the normal operating pressure.
DL - Pressure Switches: Signals hydraulic pressure below the normal operating pressure.

Jan. 2019
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SEYV Flow - Pressure Chart
(US and Metric)

EN1SO 9001

Pressure bar
0 5 10 15 20 25 30 35 40 45 50 55 60 65

lpm | gpm Pressure psi
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950

900 :/ / / / / Load | Load
£ §/ - ‘—5\/ / = Ibs kg
230 Y S = S = £ 22.000 [—10.000
g R 'y |
SRR R AR /AN /Ew R AREE
N | W qa,
220 c// g/_/ W/ {C; ng/ 6'3; AQ . (‘/'\53! =] 21.000
800 g | 5 Jf e > P S
210 %3 58 5 ] ® s N N = 20000|
L lels) o/l 8/ &/ |e < N 5
200 'c'f/ SINEIINEE / Ry Y N > — 19.000
[\' o \ \| O 1, D
w0 ARAVAN EY/EY iy
700— / / / \,QQ 1o | 000
/ & |

180 / / / / / / N R — 17.000
170 / / / I % — 16.000
600 160 / / / / / / 15.000—7.000
- imaaar -

iy 7 o 1 12.000
140
Ay - s 000 [750%
)

(7

&
|

%

e

500 / / of
% AN ViTAY. 5%
(o} = 12.000
wl 11T -
Q-
\® Q) 11.000|— 5.000
) \'\
vl - : e
400 iy v N S ={ 10.000
o LT Zea o .
90 — N | 4.000
/ / // / / ®2 \67\\\ 8.000
% B — o
300 R B2
- / / :15;\\1l — 7.000
/ / = L 3.000
60 / // / o182 8= - 6.000
/ / / A g C oA m\V//
| D 38 ]
200 50 / / / - P o ,/q P = - 5.000
/ / ] 9318 | ©=—] A7) —] L2000
40 I/ ol — N —{ 4000
# T st
30 / — | LT s HogaumLl = 3000
100 / T T T wg&ﬂ“ @508 B —
== P = | 1.000
20 g e —— — — 2.000
L—T || | —T |
10 e el LT | 1.000
10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190

Ram Speed ft/min
0 " 01 02 03 04 05 06 07 08 09 10

Ram Speed meters/sec
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SE

\'

Flow - Pressure Tables (US)

Ram @ ¢ Area ¢ Speed * Flow

ft/min 10 20 30 40 50 60 70 80 90 100 110 120 140 160 180 200
Jinch in? US gpm
1,4 15 0,8 1,6 2,4 3,2 4,0 4,8 5,6 6,4 7,2 8,0 8,8 9,6 11,2 12,8 14,4 16,0
1,6 20 1,0 2,1 3,1 4,2 5,2 6,3 7,3 8,4 9,4 10,5 11,5 12,5 14,6 16,7 18,8 20,9
1,8 25 1,3 2,6 4,0 53 6,6 7.9 9,3 10,6 11,9 13,2 14,6 15,9 18,5 21,2 23,8 26,5
2,0 3,1 1,6 3,3 4,9 6,5 8,2 9,8 1,4 13,1 14,7 16,3 18,0 19,6 22,9 26,1 29,4 32,7
22 38 2,0 4,0 59 7.9 9,9 11,9 13,8 15,8 17,8 19,8 21,7 23,7 27,7 31,6 35,6 39,5
2, 49 2,6 5,1 7,7 10,2 12,8 15,3 17,9 20,4 23,0 25,5 28,1 30,6 35,7 40,8 45,9 51,0
26 53 2,8 515 8,3 11,0 13,8 16,6 19,3 221 24,8 27,6 30,4 33,1 38,6 442 49,7 55,2
2% 59 3,1 6,2 9,3 12,4 15,4 18,5 21,6 24,7 27,8 30,9 34,0 37,1 43,2 49,4 55,6 61,8
30 71 3,7 7,3 11,0 14,7 18,4 22,0 25,7 29,4 33,1 36,7 40,4 441 51,4 58,8 66,1 73,5
3,2 8,0 4,2 8,4 12,5 16,7 20,9 251 29,3 33,4 37,6 41,8 46,0 50,2 58,5 66,9 75,3 83,6
3. 96 5,0 10,0 15,0 20,0 25,0 30,0 35,0 40,0 45,0 50,0 55,0 60,0 70,0 80,0 90,0 100,0
3,6 10,2 53 10,6 15,9 21,2 26,5 31,7 37,0 42,3 47,6 52,9 58,2 63,5 74,1 84,7 952 105,8
3,8 11,3 59 11,8 17,7 23,6 29,5 35,4 41,3 47,2 53,1 59,0 64,9 70,7 82,5 94,3 106,1 117.,9
4,0 12,6 6,5 13,1 19,6 26,1 32,7 39,2 45,7 52,3 58,8 65,3 71,9 78,4 915 1045 117,6 130,7
4,2 13,9 7,2 14,4 21,6 28,8 36,0 43,2 50,4 57,6 64,8 72,0 79,2 86,4 100,8 1152 129,6 144,0
4%s 15,0 7,8 15,6 23,4 31,3 39,1 46,9 54,7 62,5 70,3 78,1 86,0 93,8 1094 1250 140,7 156,3
4> 159 8,3 16,5 24,8 33,1 41,3 49,6 57,9 66,1 74,4 82,7 90,9 99,2 1158 1323 148,8 1654
4,8 18,1 9,4 18,8 28,2 37,6 47,0 56,4 65,8 75,3 84,7 94,1 1035 1129 131,7 150,56 169,3 188,1
50 19,6 10,2 20,4 30,6 40,8 51,0 61,2 71,5 81,7 91,9 1021 112,3 1225 1429 163,3 183,7 204,1
5716 23,2 12,1 241 36,2 48,3 60,4 72,4 84,5 96,6 108,6 120,7 132,8 1449 169,0 1931 2173 2414
5'. 23,8 12,4 24,7 37,1 49,4 61,8 74,1 86,5 98,8 111,2 1235 1359 1482 1729 1976 2223 247,0
6,0 28,3 14,7 29,4 441 58,8 73,5 88,2 1029 1176 1323 147,0 161,7 1764 2058 2352 264,6 294,0
6'2 33,2 17,3 34,5 51,8 69,0 86,3 103,5 120,8 138,0 1553 1725 189,8 207,0 241,5 276,0 3105 3450
6,8 36,3 18,9 37,8 56,6 515! 94,4 133 1322 151,0 169,9 188,8 207,7 226,6 264,3 302,1 3398 377,6
7,0 385 20,0 40,0 60,0 80,0 100,0 120,0 140,0 160,1 180,1 200,1 220,17 240,1 280,1 320,1 360,1 400,1
7' 442 23,0 45,9 68,9 91,9 14,8 137,8 160,8 183,7 206,7 229,7 2526 2756 3315 3675 4134 4593
8,0 50,3 26,1 52,3 78,4 1045 130,7 156,8 182,9 209,0 2352 2613 2874 3136 3658 4181 4704 5226
8'. 56,7 29,5 59,0 88,5 18,0 1475 177,0 206,5 236,0 2655 2950 3245 3540 4130 4720 531,0 590,0
8,8 60,8 31,6 63,2 949 126,5 158,11 189,7 221,3 2529 2846 316,2 347,8 3794 442,7 5059 569,1 6324
9'> 70,9 36,8 73,7 10,5 1474 1842 2211 2579 2948 3316 3685 4053 4422 5159 5896 6633 737,0
10%s 88,7 46,1 92,2 1383 1844 230,5 2766 3226 368,7 4148 4609 507,0 553,11 6453 7375 829,7 9219
11,2 98,5 51,2 1024 1536 2049 256,1 307,3 358,5 409,7 4609 5122 5634 6146 7170 8195 921,9 1024,3
12,0 1131 58,8 1176 1764 2352 2940 3528 411,6 4704 5291 5879 646,7 7055 8231 940,7 1058,3 1175,9
Ram @ ¢ Area * Load ¢ Pressure
Ibs 1100 1650 2200 3300 4400 5500 6600 7700 8800 10000 11000 13200 15400 17600 19800 22000
Jinch in? psi
1,4 15| 7146 1071,9 1429,1 2143,7 2858,3 3572,9 4287,4 5002,0 5716,6 6496,1 71457 8574,9 10004,0 11433,2 12862,3 14291,5
1,6 20| 5471 820,6 1094,2 1641,3 2188,4 27355 3282,6 3829,7 4376,8 4973,6 5471,0 6565,1 7659,3 8753,5 9847,7 10941,9
1,8 25| 4323 6484 864,55 1296,8 1729,1 2161,4 2593,6 3025,9 3458,2 3929,8 4322,7 5187,3 6051,8 6916,4 7780,9 8645,5
2,0 3,1| 3501 5252 700,3 1050,4 1400,6 1750,7 2100,8 2451,0 2801,1 3183,1 3501,4 4201,7 4902,0 5602,3 6302,5 7002,8
22 3,8 2894 4341 578,7 868,1 1157,5 1446,9 1736,2 2025,6 2315,0 2630,7 2893,7 3472,5 4051,2 4630,0 5208,7 5787,5
2'; 4,9| 2241 336,1 4482 6723 8964 1020,5 1344,5 1568,6 1792,7 2037,2 2240,9 2689,1 3137,3 35854 4033,6 4481,8
26 53| 2072 3108 4144 6216 828,7 10359 1243,1 1450,3 1657,5 1883,5 2071,8 2486,2 2900,6 3314,9 3729,3 4143,7
23s 59| 1852 277,8 3704 5556 740,8 926,0 1111,2 1296,4 1481,6 1683,6 1852,0 2222,4 2592,8 2963,2 3333,6 3704,0
30 71 1556 2334 311,2 466,9 6225 7781 933,7 1089,3 12449 1414,7 1556,2 1867,4 2178,7 2489,9 2801,1 31124
32 80| 1368 2052 2735 4103 5471 6839 8206 9574 10942 12434 1367,7 1641,3 1914,8 21884 2461,9 27355
3. 96| 1143 1715 2287 3430 4573 571,7 6860 800,3 914,77 1039,4 1143,3 1372,0 1600,6 1829,3 2058,0 2286,6
3,6 10,2 108,1 162,1 216,1 3242 4323 540,3 6484 756,5 864,5 9824 1080,7 1296,8 1513,0 1729,1 19452 2161,4
3,8 11,3 97,0 1455 1940 291,0 3880 4850 5820 6789 7759 8817 9699 1163,9 1357,9 1551,9 17459 1939,8
4,0 12,6 87,5 1313 1751 262,6 350,1 437,7 5252 612,7 700,3 7958 8754 1050,4 12255 1400,6 1575,6 1750,7
4,2 13,9 79,4 119,1 158,8 2382 3176 397,0 4764 5558 6352 7218 7940 9528 1111,6 1270,4 1429,1 1587,9
4% 15,0 73,2 1098 146,3 2195 292,7 3659 4390 5122 5854 6652 731,7 8781 10244 1170,8 1317,1 14634
4> 15,9 69,2 103,7 138,3 2075 276,7 3458 4150 4841 5533 6288 6916 830,0 9683 1106,6 1244,9 1383,3
4,8 18,1 60,8 91,2 121,6 1824 2432 3039 364,7 4255 486,3 5526 6079 7295 8510 9726 1094,2 1215,8
50 19,6 56,0 84,0 112,0 168,1 2241 280,1 336,1 3922 4482 509,3 560,2 6723 7843 8964 1008,4 11205
57/16 23,2 47,4 711 94,7 1421 189,5 236,9 2842 3316 379,0 430,6 473,7 5684 6632 7579 852,7 9474
51, 23,8 46,3 69,4 926 1389 1852 2315 2778 3241 3704 4209 463,0 5556 6482 740,8 8334 926,0
6,0 28,3 38,9 58,4 77,8 16,7 1556 1945 2334 2723 311,2 353,7 389,0 466,9 544,77 6225 700,3 7781
62 33,2 33,1 49,7 66,3 994 1326 1657 1989 2320 2652 3014 3315 397,8 464,1 5304 596,7 663,0
6,8 36,3 30,3 454 60,6 90,9 1212 1514 1817 2120 2423 2754 3029 363,5 4240 4846 5452 6058
7,0 385 28,6 42,9 57,2 85,7 143 1429 171,5 200,1 228,7 259,8 2858 343,0 4002 4573 5145 5717
72 44,2 24,9 37,3 49,8 74,7 99,6 1245 1494 1743 199,2 2264 2490 298,8 3486 3984 4482 498,0
8,0 50,3 21,9 32,8 43,8 65,7 87,5 1094 131,3 1532 1751 1989 218,8 262,6 3064 350,1 393,9 437,7
81, 56,7 19,4 29,1 38,8 58,2 77,5 96,9 16,3 1357 155,1 176,2 193,8 2326 2714 3102 3489 387,7
8,8 60,8 18,1 27,1 36,2 54,3 72,3 90,4 1085 126,6 144,7 1644 180,99 217,0 2532 2894 3255 3617
9> 70,9 15,5 23,3 31,0 46,6 62,1 77,6 93,1 108,6 1241 1411 155,2 186,2 217,3 2483 2793 3104
10%s 88,7 12,4 18,6 24,8 37,2 49,6 62,0 74,4 86,8 99,3 112,8 1241 148,9 173,7 198,56 2233 2481
11,2 98,5 1,2 16,7 22,3 33,5 44,7 55,8 67,0 78,2 89,3 101,5 11,7 134,00 156,3 178,6 201,0 2233
12,0 1131 9,7 14,6 19,5 29,2 38,9 48,6 58,4 68,1 77,8 88,4 97,3 116,7 136,2 1556 1751 194,5
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SEV

Flow - Pressure Tables (Metric)

Ram @ ¢ Area * Speed * Flow

misec. 0,05 0,0 015 0,20 0,25 0,30 0,35 040 045 050 055 0,60 0,70 0,80 0,90 1,00
2 mm cm? I/min.
35 9,6 2,9 5,8 8,7 11,5 14 17 20 23 26 29 32 35 40 46 52 58
40 12,6 3,8 7,5 1,3 15,1 19 23 26 30 34 38 41 45 53 60 68 75
45 15,9 4.8 9,5 14,3 19,1 24 29 33 38 43 48 52 57 67 76 86 95
50 19,6 5,9 11,8 17,7 23,6 29 35 41 47 53 59 65 71 82 94 106 118
55 23,8 71 14,3 21,4 28,5 36 43 50 57 64 71 78 86 100 114 128 143
60 28,3 8,5 17,0 25,4 33,9 42 51 59 68 76 85 93 102 119 136 153 170
65 33,2 10,0 19,9 29,9 39,8 50 60 70 80 90 100 110 119 139 159 179 199
70 38,5 11,5 23,1 34,6 46,2 58 69 81 92 104 115 127 139 162 185 208 231
75 442 13,3 26,5 39,8 53,0 66 80 93 106 119 133 146 159 186 212 239 265
80 50,3 15,1 30,2 452 60,3 75 90 106 121 136 151 166 181 211 241 271 302
85 56,7 17,0 34,0 51,1 68,1 85 102 119 136 153 170 187 204 238 272 306 340
920 63,6 19,1 38,2 57,3 76,3 95 115 134 153 172 191 210 229 267 305 344 382
95 70,9 21,3 42,5 63,8 85,1 106 128 149 170 191 213 234 255 298 340 383 425
100 78,5 23,6 471 70,7 942 118 141 165 188 212 236 259 283 330 377 424 471
105 86,6 26,0 52,0 77,9 1039 130 156 182 208 234 260 286 312 364 416 468 520
110 95,0 28,5 57,0 85,5 114,0 143 171 200 228 257 285 314 342 399 456 513 570
115 103,99 31,2 62,3 93,5 1246 156 187 218 249 280 312 343 374 436 499 561 623
120 1131 33,9 67,9 101,8 1357 170 204 238 271 305 339 373 407 475 543 611 679
125 1227 36,8 736 1104 1473 184 221 258 295 331 368 405 442 515 589 663 736
130 1327 39,8 796 1195 159,3 199 239 279 319 358 398 438 478 557 637 77 796
140 1539 46,2 924 1385 184,7 231 277 323 369 416 462 508 554 647 739 831 924
150 176,7 53,0 106,0 159,0 212,11 265 318 371 424 477 530 583 636 742 848 954 1060
160 201,1 60,3 120,6 181,0 2413 302 362 422 483 543 603 664 724 844 965 1086 1206
170 227,0 68,1 136,2 204,3 2724 340 409 477 545 613 681 749 817 953 1090 1226 1362
180 2545 76,3 152,7 2290 3054 382 458 534 611 687 763 840 916 1069 1221 1374 1527
190 2835 85,1 170,1 2552 340,2 425 510 595 680 766 851 936 1021 1191 1361 1531 1701
200 314,2 942 188,56 282,77 377,0 471 565 660 754 848 942 1037 1131 1319 1508 1696 1885
210 3464 || 103,9 207,8 311,7 4156 520 623 727 831 935 1039 1143 1247 1455 1663 1870 2078
220 380,11 114,0 228,1 342,1 456,2 570 684 798 912 1026 1140 1254 1368 1597 1825 2053 2281
240 4524 || 1357 271,4 4072 5429 679 814 950 1086 1221 1357 1493 1629 1900 2171 2443 2714
260 5309 | 159,3 3186 4778 637,1 796 956 1115 1274 1434 1593 1752 1911 2230 2548 2867 3186
280 6158 || 184,7 369,5 5542 7389 924 1108 1293 1478 1663 1847 2032 2217 2586 2956 3325 3695
300 7069 | 2121 4241 6362 8482 1060 1272 1484 1696 1909 2121 2333 2545 2969 3393 3817 4241
Ram @ ¢« Area ¢ Load ¢ Pressure
kg 500 750 1000 1500 2000 2500 3000 3500 4000 4500 5000 6000 7000 8000 9000 10000
2 mm cm? bar
35 9,6 51 76 102 153 204 255 306 357 408 459 510 612 714 816 918 1020
40 12,6 39 59 78 117 156 195 234 273 312 351 390 468 546 625 703 781
45 15,9 31 46 62 93 123 154 185 216 247 278 308 370 432 493 555 617
50 19,6 25 38 50 75 100 125 150 175 200 225 250 300 350 400 450 500
55 23,8 21 31 41 62 83 103 124 145 165 186 206 248 289 330 372 413
60 28,3 17 26 35 52 69 87 104 121 139 156 173 208 243 278 312 347
65 33,2 15 22 30 44 59 74 89 103 118 133 148 177 207 237 266 296
70 38,5 13 19 26 38 51 64 76 89 102 115 127 153 178 204 229 255
75 442 1 17 22 33 44 56 67 78 89 100 111 133 155 178 200 222
80 50,3 9,8 15 20 29 39 49 59 68 78 88 98 117 137 156 176 195
85 56,7 8,6 13 17 26 35 43 52 61 69 78 86 104 121 138 156 173
920 63,6 7,7 12 15 23 31 39 46 54 62 69 77 93 108 123 139 154
95 70,9 6,9 10 14 21 28 35 42 48 55 62 69 83 97 111 125 138
100 78,5 6,2 9,4 13 19 25 31 38 44 50 56 62 75 87 100 112 125
105 86,6 57 8,5 1" 17 23 28 34 40 45 51 57 68 79 91 102 113
110 95,0 52 7,7 10 16 21 26 31 36 41 47 52 62 72 83 93 103
115 103,99 47 71 9,4 14 19 24 28 33 38 43 47 57 66 76 85 94
120 113,11 43 6,5 8,7 13 17 22 26 30 35 39 43 52 61 69 78 87
125 1227 4,0 6,0 8,0 12 16 20 24 28 32 36 40 48 56 64 72 80
130 1327 3,7 515 7.4 1" 15 19 22 26 30 33 37 44 52 59 67 74
140 153,9 3,2 4.8 6,4 9,6 13 16 19 22 26 29 32 38 45 51 57 64
150 176,7 2,8 42 5,6 8,3 " 14 17 19 22 25 28 33 39 44 50 56
160 201,1 2,4 3,7 49 7,3 9,8 12 15 17 20 22 24 29 34 39 44 49
170 227,0 2,2 3,2 43 6,5 8,6 1" 13 15 17 19 22 26 30 35 39 43
180 2545 1,9 2,9 3,9 5,8 7,7 9,6 12 14 15 17 19 23 27 31 35 39
190 283,5 1,7 2,6 3,5 52 6,9 8,6 10 12 14 16 17 21 24 28 31 35
200 3142 1,6 23 3.1 47 6,2 7,8 9,4 " 13 14 16 19 22 25 28 31
210 3464 1,4 2,1 2,8 4.2 57 71 8,5 9,9 11 13 14 17 20 23 26 28
220 380,1 1,3 1,9 2,6 3,9 52 6,5 7,7 9,0 10,3 12 13 16 18 21 23 26
240 4524 1,1 1,6 2,2 8 43 54 6,5 7,6 8,7 9,8 1 13 15 17 20 22
260 530,9 0,9 1,4 1,8 2,8 3,7 4,6 55 6,5 7.4 8,3 9,2 1 13 15 17 19
280 6158 0,8 1,2 1,6 24 3,2 4,0 4.8 5,6 6,4 7,2 8,0 9,6 1 13 14 16
300 706,9 0,7 1,0 1,4 2,1 2,8 815 4,2 49 5,6 6,2 6,9 8,3 9,7 11 13 14
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