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Here is the PFD-1 we developed for chemical storage tanks: 

 
 

 

 

 

 

 

 

 

 

 

 

Now let’s develop P&ID for this PFD: 

1.Chemical tanks                                                     It is clear that we should demonstrate 3 tanks  
                                                                                 itself on the P&ID. 
 
                                                                                 Each tank needs a LT and LG so that the  
                                                                                 operator in site can observe the level.  
                                                                                 Furthermore, we need level transmitter to           
                                                                                 activate an interlock when the level reaches  
                                                                                 a low point. 
 
                                                                                 We also need a mixer to do mixing between  
                                                                                 the concentrated chemical and DMW to have  
                                                                                 a chemical with lower concentration so that  
                                                                                 the chocking of pumps is avoided.  
 
                                                                                 The driver of the mixer is a motor. We need  
                                                                                 to have some info about its running status or  
                                                                                 any fault in the motor which prevents it from  
                                                                                 running. So we have to consider some  
                                                                                 instrumentation blocks to show them.  
                                                                                  Remember whenever the driver is motor, we  
                                                                                 have to do the same, regardless of being the  
                                                                                 driver of a pump or mixer.  
                                                                               
                                                                                  To each chemical tank a DMW valve is   
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                                                                                   connected. 
 
2.Pumps                                                                     As stated before, reciprocating type is  
                                                                                   used. 
 
                                                                                    Like other designs, we need to have two  
                                                                                    pumps, one in service, another one in  
                                                                                    standby. 
 
                                                                                    We need to have isolation valve at the  
                                                                                    suction and discharge of the pumps. 
 
                                                                                     We also need to consider a strainer before  
                                                                                     the suction of the pumps. 
 
                                                                                    We have to consider a PSV at discharge of  
                                                                                     the reciprocating pumps. It is a must. 
 
                                                                                     Calibration test: It is used just for  
                                                                                     reciprocating pump to check their flowrate  
                                                                                     and how the chemicals are injected. 
 
                                                                                     The motor is the driver of the pumps. So  
                                                                                     we have to take into account the  
                                                                                     instrumentation blocks to check its  
                                                                                     running and fault status. 
 
After taking into account all of the parameters, then the developed P&ID becomes like this: 
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Here is the guideline for P&ID development for product storage tanks: 
 
Product Storage tank                                                The references are API-650, API-2000, API- 
                                                                                  2003. 
 
                                                                                  Two manholes, one above and one on the  
                                                                                  wall for inspection. 
                                                                                 
                                                                                   Instrumentation:  

1. We need a radar level transmitter to  
                                                                                   measure the level.  

2. We need a TT to check the temperature. 
3. We need pressure transmitter to check 

the pressure regularly. The most 
important parameter in storage tanks 
since the pressure inside is atmospheric, 
there is always the possibility of vacuum 
or over-pressurization. To avoid all of 
this we introduce nitrogen PCV which 
can regulate the pressure. But what if it 
does not function well? Then we need to 
add PVRV into our design. If the 
pressure goes down then it takes air in 
from the atmosphere but if pressure 
goes up it relieves some vapor to the 
atmosphere. In some designs we also 
have ERM or emergency relief manhole 
if the pressure reaches a very high value.  

 
 If the tank is designed with a fixed roof, then    
 we use Inlet dip pipe with open-ended top.  
 But if the tank is designed with a floating  
 roof, then there is no need to connect it from  
 above. Simply the line is connected to the  
  tank in “zero” height. 
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                                                                                 For the floating roof tanks, it is like this that  
                                                                                 at first we have an expansion rubbery pipe  
                                                                                 which absorbs all movement, so that no  
                                                                                 turbulence occurs in tank. Then we would  
                                                                                 have a check valve and a gate valve. In fixed  
                                                                                 roof design we don’t need to have the check  
                                                                                 valve, which is obvious but for floating type,  
                                                                                 we need to have it to prevent the backflow of  
                                                                                 product to the inlet line. 
 
So, the P&ID becomes like this: 
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Here is the guideline for P&ID development for water storage tanks: 
 
DMW storage tank                                                      We use a fixed roof type. 
 
                                                                                    Since it is fixed roof type, then we use Inlet     
                                                                                    dip pipe with open-ended top. 
 
                                                                                    For water storage tank, it is customary to  
                                                                                    use a vent which breathe in and out the   
                                                                                    atmospheric air. 
 
                                                                                    Instrumentation:  

1. A pressure transmitter for 
measurement of the pressure is used. 

2.  A level transmitter should be used. 
Remember for last example we used 
radar level transmitter since it was 
product which is valuable but for this 
since it is water and the density is fixed 
we can use a simple level transmitter 
which works based on the height of the 
water. 

 
   Also, we have to consider the drain in our     
   design.  
 
 

 
 


