
D E S I G N I N G  AND EXECUTING 
HYDRAULIC POWERPACKS 

Mr. Erich Wirzberger 
Project Manager 
Hydraulics for Civil Engineering 
Mannesmann Rexroth GmbH 



10.4 Sa fe ty  Measures 

Hyd rau l i c  i n s t a l l a t i o n s  i n  c i v i l  eng inee r ing  must be designed f o r  a  

maximum o f  ope ra t i ona l  s a f e t y .  Th i s  must be considered d u r i n g  t h e  pro-  

j e c t  des ign ing  and execut ion  o f  systems. 

Here a re  some of t h e  e s s e n t i a l  f e a t u r e s  and devices: 

- Cy l i nde rs  designed t o  s a t i s f y  t h e  requirements o f  c i v i  1  eng inee r ing  

w i t h  r o b u s t  l ayou t  and m u l t i - l i p p e d  seals.  

- Cy l i nde r  guideways adequately dimensioned. 

- Cy l i nde r  guides i n  bronze o r  t e f l o n  s l i p  bands 

- Spher ica l  c l e v i s  w i t h  a p p r o p r i a t e  s e a l i n g  arrangement, i n  o r d e r  t o  

guarantee a t  a l l  t imes proper  s e a t i n g  and t o  prevent  t h e  i n g r e s s  o f  

c i r t  and v ~ a t e r  i n t o  t h e  c l e v i s  so t h a t  t h e  c l e v i s  can be ma in ta ined  

i n  constant  f u n c t i o n i n g  o r d e r .  

- Mounting o f  c o n t r o l  man i fo lds  w i t h  h y d r a u l i c a l l y  operated s h u t - o f f  

va lves and manual s top cocks d i r e c t l y  t o  t h e  c y l i n d e r  p o r t s  w i t h o u t  

i n te rmed ia te  p i p e l i n e s .  

- Pressure s a f e t y  r e l i e f  va lves  i n  t h e  c o n t r o l  man i fo lds  d i k e c t l y  on 

the  c y l i n d e r  t o  prevent  p ressure  peaks and a l s o  t o  avo id  i n a d m i s s i b l e  

pressure r i s e s  due t o  tempera ture  o r  e f f e c t s  o f  ex te rna l  fo rces .  

- ":ework system i s  t o  be dimensioned f o r  a  s a f e t y  f a c t o r  o f  a t  l e a s t  

3 51d must be executed w i t h  s u i t a b l e  c o r r o s i o n  p r o t e c t i o n .  

- 'osel ines a re  t o  be o f  h i g h e s t  p ressure  r e s i s t a n c e  and f i t t e d  w i t h  

app rop r ia te  i s o l a t o r  armatures. 

- The system i s  t o  be cons t ruc ted  such t h a t  p ressure  peaks i n  t h e  sys- 

tem r e s u l t i n g  f rom a c c e l e r a t i o n  and d e c e l e r a t i o n  f o r c e s  o r  s w i t c h i n g  

a c t i o n s  w i l l  be d e f i n i t e l y  excluded.  



- P ipe l i nes  must be moni tored f o r  ruptures .  I n  the  event o f  a  p ipe  rup- 

tu re ,  t h e  i n s t a l l a t i o n  must be switched o f f  immediately. I n  such a  

case the ga te  must be h e l d  s a f e l y  a t  a l l  t imes by the cy l i nders .  

- The system must be provided w i t h  s u f f i c i e n t  pressure r e l i e f  valves, 

w i t h  the var ious c i r c u i t s  having separate r e l i e f  valves according t o  

t h e  p o s s i b l y  d i f f e r i n g  operat ing pressures. It i s  a lso  recommended 

t o  have maximum pressure s a f e t y  r e l i e f  valves i n  t h e  i n d i v i d u a l  c i r -  

c u i t s ,  which w i l l  shut down t h e  i n s t a l l a t i o n  when act iva ted.  

- i n  l a rge -sca le  p l a n t s  i t  i s  a l so  adv isab le  t o  have pressure switches 

t o  moni tor  the  f u n c t i o n  o f  t h e  pumps. 

- I n  order t o  ensure a  maximum degree of operat iona l  safety, a t  l e a s t  

2 pmps must be provided per gate, whereby t h e  d e l i v e r y  r a t e  can be 

shared a t  50% between 2 pump groups. I n  t h e  event o f  f a i l u r e  o f  one 

puvp i t  i s  t h e r e f o r e  s t i l l  p o s s i b l e  t o  operate the  gate a t  h a l f  speed. 

- 'Ce o i l  tank must a lso  be equipped w i t h  appropr ia te  n o n i t o r i n g  dev i -  

ces which c o n t r o l  t he  l e v e l  i n  t h e  o i l  tank.  General ly  a  design w i t h  

2 s ~ ~ i t c h i n g  p o i n t s  1)  alarm and 2 )  shut-down are s u f f i c i e n t .  

F i l t e r s  are indispensable f o r  f a u l t - f r e e  operat ion.  F i l t e r s  u t i l i z e d  

are r e t u r n  l i n e  and/or pressure f i l t e r s  w i t h  adequate dimensions 

(approximately 3 t imes t h e  nominal f l o w ) .  F i l t e r s  must be f i t t e d  

w i t h  o p t i c a l  o r  e l e c t r i c a l  c logg ing  i n d i c a t o r s .  

I n  add i t i on ,  t h e  o i l  tank must be equipped w i t h  devices which prevent 

format ion o f  condensation i n  t h e  tank.  This i s  u s u a l l y  done by means 

o f  no i  s tu re  adsorbers. 

Other essen t ia l  f es tu res  which c o n t r i b u t e  t o  t h e  safety o f  the  p l a n t  

are the s e l e c t i o n  o f  s u i t a b l e  o i l  types w i t h  long operat ing l i v e s ,  

;god a i r  and water separat ing q u a l i t i e s ,  good l u b r i c a t i n g  p r o p e r t i e s  

and w i t h  a  v i s c o s i t i y  curve o f  t h e  lowest p o s s i b l e  grad ient .  The o i l  

tank i t s e l f  must be provided w i t h  an abso lu te l y  o i l - p r o o f  co r ros ion  

p r o t e c t i o n  i n  order  t o  avo id  d i s s o l v i n g  o f  t h e  p a i n t  i n t o  the  o i l .  



Designing of the power units in civil engineering should take into ac- 

count functional safety, life and above all ease of maintenance and 

therefore cover the following criteria: 

- Adequate dimensioning of the oil tank 

- i4inimum oil level approx. 4 times max. volumetric flow 

- A generously calculated reserve capacity so that a cylinder can be 
drained to tank during maintenance work. 

- Easily accessible drainage armatures 
The tank must have adequate clearance from the floor for this. 

- Easily visible oil level indicators - equipped with shut-off armatures 
as the case requires. 

- A Level sritch to monitor the oil level. 

- >:ell-sized return line filters with clogging indicators, fitted with 
electrical indicators for practicality. 

- Floisture adsorbers to prevent the formation of condensation inside the 
tank. 

- For large plants where the pump groups are located outside the tank, 
there should be shut-off elements directly on the oil tank and pos- 

sibly with electrical monitoring. 

- Clear arrangement of the controls 
These should be located on the oil tank in smaller installations and 

on separate control stands in larger installations. 

- Controls gathered together in control blocks. All solenoid operated 

vslces with manual override, preferrably in tamper-proof design. De- 

;ending on the ccnfiguration of the installation, pilot operated com- 

ponents may require an emergency manual override on the main spool. 



- I n  l a r g e  i n s t a l l a t i o n s  i t  i s  adv isab le  t o  have p lugs w i t h  luminous 

diodes. These s i m p l i f y  t roub le -shoo t ing  i n  t h e  event o f  f a i l u r e .  

- I f  i t  i s  no t  poss ib le  t o  fit pressure gauges t o  a l l  measuring p o i n t s  

( f o r  space reasons), t h e  appropr ia te  pressure gauging p o r t s  should be 

prov ided.  

- Adequate l a b e l l i n g  o f  t h e  i n d i v i d u a l  components i s  very impor tan t .  

Th is  a1 so app l ies  t o  l a b e l  1 i n g  o f  t h e  var ious sub-assembl i e s .  

- Another e q u a l l y  impor tant  p o i n t  i s  proper co r ros ion  p r o t e c t i o n  f o r  t h e  

i n s t a l l a t i o n ,  e s p e c i a l l y  on t h e  i n n e r  surfaces o f  t h e  o i l  tanks.  

Rust removal by sand b l a s t i n g  t h e  i n n e r  surfaces i s  imperat ive .  
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