
 

 

 
 

Fairfield 

Water Treatment Plant 

 

Operation & Maintenance Manual 

0400 Sludge Treatment 

 

0400 Sludge Treatment 

Operation Manual 

 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 1 of 597

049453
Typewritten Text
Volume 7 of 10



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 2 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 3 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 4 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 5 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 6 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 7 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 8 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 9 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 10 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 11 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 12 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 13 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 14 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 15 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 16 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 17 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 18 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 19 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 20 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 21 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 22 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 23 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 24 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 25 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 26 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 27 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 28 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 29 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 30 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 31 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 32 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 33 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 34 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 35 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 36 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 37 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 38 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 39 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 40 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 41 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 42 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 43 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 44 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 45 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 46 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 47 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 48 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 49 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 50 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 51 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 52 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 53 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 54 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 55 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 56 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 57 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 58 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 59 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 60 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 61 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 62 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 63 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 64 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 65 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 66 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 67 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 68 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 69 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 70 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 71 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 72 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 73 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 74 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 75 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 76 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 77 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 78 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 79 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 80 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 81 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 82 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 83 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 84 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 85 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 86 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 87 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 88 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 89 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 90 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 91 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 92 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 93 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 94 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 95 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 96 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 97 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 98 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 99 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 100 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 101 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 102 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 103 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 104 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 105 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 106 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 107 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 108 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 109 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 110 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 111 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 112 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 113 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 114 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 115 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 116 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 117 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 118 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 119 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 120 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 121 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 122 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 123 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 124 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 125 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 126 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 127 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 128 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 129 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 130 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 131 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 132 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 133 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 134 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 135 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 136 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 137 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 138 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 139 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 140 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 141 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 142 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 143 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 144 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 145 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 146 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 147 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 148 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 149 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 150 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 151 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 152 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 153 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 154 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 155 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 156 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 157 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 158 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 159 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 160 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 161 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 162 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 163 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 164 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 165 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 166 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 167 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 168 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 169 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 170 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 171 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 172 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 173 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 174 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 175 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 176 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 177 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 178 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 179 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 180 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 181 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 182 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 183 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 184 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 185 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 186 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 187 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 188 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 189 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 190 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 191 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 192 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 193 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 194 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 195 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 196 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 197 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 198 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 199 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 200 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 201 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 202 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 203 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 204 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 205 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 206 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 207 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 208 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 209 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 210 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 211 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 212 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 213 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 214 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 215 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 216 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 217 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 218 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 219 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 220 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 221 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 222 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 223 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 224 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 225 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 226 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 227 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 228 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 229 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 230 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 231 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 232 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 233 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 234 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 235 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 236 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 237 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 238 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 239 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 240 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 241 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 242 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 243 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 244 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 245 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 246 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 247 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 248 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 249 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 250 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 251 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 252 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 253 of 597



ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 254 of 597



KKKKFFFF ----CCCCRRRRGGGG----((((EEEEXXXX))))1111....DDDD
UUUUNNNNIIIIVVVVEEEERRRRSSSSEEEELLLLLLLLEEEESSSS    TTTTRRRRAAAANNNNSSSSMMMMIIIITTTTTTTTEEEERRRR----SSSSPPPPEEEEIIIISSSSEEEEGGGGEEEERRRRÄÄÄÄTTTT

PR
OZ

ES
SA

UT
OM

AT
IO

N
HHHHaaaannnnddddbbbbuuuucccchhhh

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 255 of 597



Es gelten die Allgemeinen Lieferbedingungen für Erzeugnisse und Leistungen der Elektroindustrie,
herausgegeben vom Zentralverband Elektrotechnik und Elektroindustrie (ZVEI) e.V.,

 in ihrer neuesten Fassung sowie die Ergänzungsklausel: „Erweiterter Eigentumsvorbehalt“.

Wir von Pepperl+Fuchs fühlen uns verpflichtet, einen Beitrag für die Zukunft zu leisten,
deshalb ist diese Druckschrift auf chlorfrei gebleichtem Papier gedruckt.
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1 Verwendete Symbole

2 Überblick

2.1 Anwendungsbereich

Die Geräte des K-Systems von Pepperl+Fuchs dienen zur Signalübertragung 
zwischen den Feldgeräten und dem Prozessleitsystem/der Steuerung. Die Geräte mit 
dem Kennzeichen „Ex“ in der Typbezeichnung sind dabei für den Anschluss von 
Feldgeräten aus dem explosionsgefährdeten Bereich geeignet. Die Feldstromkreise 
bei diesen Geräten sind eigensicher und von den nichteigensicheren Stromkreisen 
galvanisch getrennt. Die Geräte bilden somit die elektrotechnische Trennung 
zwischen dem explosionsgefährdeten und dem sicheren Bereich einer Anlage. 
Die kostengünstigeren Geräte ohne Ex-Kennzeichen können für die 
Signalübertragung zwischen Feldgeräten im sicheren Bereich und dem 
Prozessleitsystem/der Steuerung eingesetzt werden. 

Transmitter sind Messgeräte, die als 
Ausgangssignal ein Einheits-Stromsignal 
liefern (4 mA ... 20 mA, bei 3-Draht-
Transmittern auch 0 mA ... 20 mA). Ein 
Transmitter-Speisegerät versorgt einen 
Transmitter mit Energie und verarbeitet das 
Stromsignal. Die universellen Transmitter-
Speisegeräte KF -CRG-(Ex)1.D des 

K-Systems (kurz CRG) haben einen Analogausgang (0 mA / 4 mA ... 20 mA) und zwei 
Relaisausgänge und können so für eine Vielzahl von Messaufgaben eingesetzt 
werden. 

Dieses Zeichen warnt Sie vor einer Gefahr. 
Bei Nichtbeachten drohen Personenschäden bis hin zum Tod oder 
Sachschäden bis hin zur Zerstörung.

Dieses Zeichen warnt Sie vor einer möglichen Störung.
Bei Nichtbeachten können das Gerät und daran angeschlossene 
Systeme und Anlagen bis hin zur völligen Fehlfunktion gestört werden.

Dieses Zeichen macht Sie auf eine wichtige Information aufmerksam.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 258 of 597



Zumutbare Änderungen aufgrund technischer Verbesserungen vorbehalten. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs GmbH • 68301 Mannheim • Telefon (06 21) 7 76-22 22 • Telefax (06 21) 7 76-27-22 22 • Internet http://www.pepperl-fuchs.com

Universelles Transmitter-Speisegerät KF -CRG-(Ex)1.D
Sicherheitshinweise
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2.2 Varianten

Es sind folgende Varianten des universellen Transmitter-Speisegeräts lieferbar:

Ex = für den Anschluss von Feldgeräten aus dem 
explosionsgefährdeten Bereich

ohne Kennbuchstaben = für den Anschluss von Feldgeräten 
im sicheren Bereich

D2 = mit einem Netzteil für 24 VDC (grüne Abdeckung 
Ausgangsseite); zur Stromversorgung über Power Rail mit 
Sammelstörmeldung vergleichen Sie bitte den Katalog 
„Interface Aufbaugehäuse“ von Pepperl+Fuchs bzw. den 
„CD-ROM Katalog“

U8 = mit einem Allspannungsnetzteil, das eine 
Stromversorgung mit 20 VDC ... 90 VDC und 
48 VAC ... 253 VAC ohne Umschaltung und ohne Beachtung 
der Polarität ermöglicht (graue Abdeckung Ausgangsseite)

2.3 Ein- und Ausgänge

Ein CRG des K-Systems von Pepperl+Fuchs hat 

• einen Eingang für den Anschluss eines 
Feldgeräts. Beim KF -CRG-Ex1.D ist dieser 
Eingang eigensicher (blauer Klemmenblock). 
Beim KF -CRG-1.D ist der Eingang nicht 
eigensicher (grüner Klemmenblock). Sie können in 
beiden Fällen einen 2-Draht-Transmitter, einen 
3-Draht-Transmitter oder eine aktive Quelle 
anschließen. 
Ein CRG hat außerdem

• drei Ausgänge, nämlich
− zwei Relaisausgänge und
− einen Stromausgang und

• eine serielle RS 232-Schnittstelle zum Anschluss 
eines PC für die Parametrierung und Diagnose mit PACTware.

3 Sicherheitshinweise

Die universellen Transmitter-Speisegeräte KF -CRG-(Ex)1.D dürfen 
nur von eingewiesenem Fachpersonal entsprechend dem vorliegenden 
Handbuch betrieben werden.

KF -CRG- 1.D

Eingang

Ausgänge
Strom versorgung

Feldgerät
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4 Explosionsschutz

Zum primären Explosionsschutz, also zu Maßnahmen, die die Bildung einer 
gefährlichen, explosionsfähigen Atmosphäre verhindern oder einschränken, 
beachten Sie bitte DIN EN 1127-1 bzw. die entsprechenden nationalen Vorschriften. 

Zum sekundären Explosionsschutz, also zu 
Maßnahmen, die bei elektrischen 
Betriebsmitteln die Zündung einer 
umgebenden explosionsfähigen Atmosphäre 
verhindern, stellt Ihnen Pepperl+Fuchs gerne 
das „Handbuch Ex-Schutz“ kostenfrei zur 
Verfügung.

Bitte beachten Sie insbesondere 
DIN EN 60079-10, DIN EN 60079-14, 
DIN EN 50014 und DIN EN 50020 bzw. die 
entsprechenden nationalen Vorschriften. Die 
Vorschriften für die USA sind z. B. aufgeführt 
im Handbuch Ex-Schutz, Kapitel 9. 

Zum Thema „Explosionsschutz durch 
Eigensicherheit“ bietet Pepperl+Fuchs 
außerdem ein Video und ein Seminar an.

Der Schutz des Betriebspersonals und der Anlage ist nur gewährleistet, 
wenn die Geräte entsprechend ihrer bestimmungsgemäßen 
Verwendung eingesetzt werden. Ein anderer Betrieb als der in diesem 
Handbuch beschriebene stellt die Sicherheit und Funktion der Geräte 
und der angeschlossenen Systeme in Frage.

Die Geräte dürfen nur durch eine elektrotechnische Fachkraft 
außerhalb des explosionsgefährdeten Bereichs montiert, 
angeschlossen und eingestellt werden.

Können Störungen nicht beseitigt werden, sind die Geräte außer 
Betrieb zu setzen und gegen versehentliche Inbetriebnahme zu 
schützen. Die Geräte dürfen nur direkt beim Hersteller Pepperl+Fuchs 
repariert werden. Eingriffe und Veränderungen in den Geräten sind 
gefährlich und daher nicht zulässig. Sie machen jeden Anspruch auf 
Garantie nichtig.

Die Verantwortung für das Einhalten der örtlich geltenden 
Sicherheitsbestimmungen liegt beim Betreiber.
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Universelles Transmitter-Speisegerät KF -CRG-(Ex)1.D
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5 Montage und Anschluss

5.1 Montage

Die Geräte des K-Systems von Pepperl+Fuchs und so 
auch die universellen Transmitter-Speisegeräte 
KF -CRG-(Ex)1.D können auf einer 35 mm 
Normschiene nach DIN EN 50022 montiert werden. 
Dabei schnappen Sie die Geräte einfach senkrecht auf, 
keinesfalls gekippt/schräg von der Seite.

Weitere Montagemöglichkeiten, z. B. unter Verwendung 
der Stromschiene „Power Rail“, finden Sie im Katalog 
„Interface Aufbaugehäuse“ von Pepperl+Fuchs bzw. im 
„CD-ROM Katalog“.

Bild 5.1: Maße KF -CRG-(Ex)1.D (in mm)

5.2 Anschluss

Die abziehbaren Klemmen der KF-Baureihe 
vereinfachen den Anschluss und den 
Schaltschrankbau erheblich. Sie gestatten im 
Servicefall den Geräteaustausch unter Spannung. 
Die Klemmen sind schraubbar, selbstöffnend, haben 
einen großzügigen Anschlussraum für einen 
Adernquerschnitt bis zu 2,5 mm² und kodierte 
Stecker, so dass ein Vertauschen nicht möglich ist.

Die universellen Transmitter-Speisegeräte KF -CRG-(Ex)1.D sind in 
der Schutzart IP20 aufgebaut und müssen dementsprechend bei 
widrigen Umgebungsbedingungen (Wasser, kleine Fremdkörper) 
geschützt werden.
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An die blauen Klemmen 1 - 3 des KF -CRG-Ex1.D wird 
der eigensichere Feldstromkreis angeschlossen. Dieser darf 
mit Verbindungsleitungen nach DIN EN 60079-14 in den 
explosionsgefährdeten Bereich geführt werden. 

An die grünen Klemmen 1 - 3 des KF -CRG-1.D wird der 
nichteigensichere Feldstromkreis angeschlossen. 

Sie können in beiden Fällen anschließen:

• einen 2-Draht-Transmitter

• einen 3-Draht-Transmitter

• eine aktive Quelle

Die Klemmen 4- 6, 13 - 15, 19 - 21 existieren beim CRG nicht.

Die grünen Klemmen haben die folgenden Funktionen:

• Klemmen 7-8: Stromausgang (9 frei)

• Klemmen 10-12: Relais 1

• Klemmen 16-18: Relais 2

• Klemmen 23-24: Stromversorgung (22 frei)

Die genauen Klemmenbelegungen entnehmen Sie bitte dem 
Datenblatt. 

5.3 Kommunikation mit dem Sensor über HART

Sie können an das CRG Sensoren anschließen, die über die HART-Kommunikation 
parametrierbar sind. Für die Parametrierung benötigen Sie ein Handterminal, das Sie 
mit den Sensorleitungen verbinden müssen. Eine Übertragung des HART-Signals 
über den Stromausgang des CRG ist nicht möglich.

5.4 Frontseite des CRG

Auf der Frontseite des CRG finden Sie (siehe Abbildung oben):

• LED CHK (rot) zur Anzeige einer Gerätestörung

• LED PWR (grün) zur Anzeige der Speisespannung

• LED OUT 1 (gelb) zur Anzeige Relais 1 aktiv

• LED OUT 2 (gelb) zur Anzeige Relais 2 aktiv

• serielle RS 232-Schnittstelle zum Anschluss eines PC für die Parametrierung und 
Diagnose des CRG mit PACTware

• ein Display zur Messwert-/Störungsanzeige und zur Anzeige beim Parametrieren

• vier Tasten zur Parametrierung des CRG

Setzen Sie ein Ex-Handterminal ein, wenn die Sensorleitungen des 
CRG in den explosionsgefährdeten Bereich geführt sind.
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Universelles Transmitter-Speisegerät KF -CRG-(Ex)1.D
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6 Menüübersicht Parametrierung

Das folgende Bild soll Ihnen vor allem zur schnellen Orientierung dienen, wenn Sie 
sich mit der Parametrierung über das Bedienfeld bereits auskennen. Eine genaue 
Beschreibung der Bedienschritte finden sie im Kapitel 7.

Das CRG lässt sich komfortabler mit einem PC parametrieren. Ein Verbindungskabel 
und eine CD mit der Parametriersoftware PACTware und mit dem zugehörigen 
Handbuch können Sie als Programmier-Kit bei Pepperl+Fuchs bestellen. PACTware 
und das Handbuch können Sie auch im Internet abrufen.

Einheit

Ausgang

Service

Spanne

Rel1

Kennlinie

Anzeigemodus

Passwort

Glättung

Eingang

Störstrom

invertiert

Rel2

Iout

MIN / MAX

Schaltpunkt

Hysterese

Wirkungsrichtung

Wiedereinschalt.

Sprache

Leitungsfehler

Nullpunkt

LB

LK
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7 Gerätedaten bearbeiten

7.1 Anzeigemodus

Auf dem Display wird im Normalbetrieb der aktuelle Messwert in der gewählten 
Einheit angezeigt. Zur Auswahl der Einheit siehe Kapitel 7.3.

Wenn die Wiedereinschaltsperre (siehe Kapitel 7.6.4) ausgelöst worden ist, das 
Gerät aber weiter im Normalbetrieb arbeitet, wird in der zweiten Zeile des Displays 
eine entsprechende Meldung angezeigt.

Tritt eine Störung auf, wird (bei entsprechender Parametrierung) bis zur Beseitigung 
der Störung eine der folgenden Meldungen angezeigt: 

• Err Gerätefehler

• Err LK für einen Leitungskurzschluss

• Err LB für einen Leitungsbruch

Zur Auswahl der Störmeldungen siehe Kapitel 7.4.1.

Die Relais gehen bei einer Störung immer in den stromlosen Zustand.

7.2 Hauptmenü

Um aus dem Anzeigemodus in das 
Hauptmenü des Parametriermodus zu 
gelangen, drücken Sie die ESC- und die 
OK-Taste gleichzeitig etwa 1 Sekunde. 

Sie können die Parametrierung vor 
unbefugten Änderungen durch ein 
Passwort schützen (siehe Kapitel 7.8.1). 
In diesem Fall kann man vor Eingabe 
des Passwortes die verschiedenen 
Einstellungen im Parametriermodus 
zwar ansehen, aber nicht verändern. 
Beim ersten Versuch, eine Einstellung 
zu verändern, springt das Gerät 
automatisch zur Passworteingabe. Sie 
müssen das Passwort nach jedem 
Übergang vom Anzeige- in den 
Parametriermodus einmal eingegeben. 
Die Eingabe ist in Kapitel 7.8.1 
beschrieben.

Das Hauptmenü besteht aus 4 Menüpunkten (Einheit, Eingang, Ausgang und 
Service), zwischen denen Sie mit den ▲- und ▼-Tasten wechseln können. Mit der 
ESC-Taste können Sie aus dem Hauptmenü jederzeit wieder in den Anzeigemodus 
zurückkehren. 

Wenn im Parametriermodus 10 Minuten lang keine Taste gedrückt wird, geht das 
Gerät automatisch in den Anzeigemodus zurück.

Einheit

Eingang17,40
mA

▼ ▲

Gerätefehler ESC

OK

ESC

+

Ausgang

Service

Anzeigemodus,

Hauptmenü

z. B.:

▼ ▲

▼ ▲

Err
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7.3 Einheit

Vom Menüpunkt Einheit des 
Hauptmenüs gelangen Sie mit der OK-
Taste zur Auswahl der Einheit für die 
Messwertanzeige (mA oder %).

So verändern Sie die Einstellung:

• Die aktuelle Auswahl wird blinkend 
angezeigt. Mit den ▲- und ▼-Tasten 
können Sie zwischen den 
Möglichkeiten umschalten. Wenn 
Sie keine ▲- oder ▼-Taste mehr betätigen, blinkt der neu ausgewählte Wert.

• Wenn Sie die ESC-Taste drücken, wird der alte Wert wieder blinkend angezeigt.

• Wenn Sie danach die ESC-Taste ein zweites Mal betätigen, kehren Sie ohne 
Änderung ins übergeordnete Menü zurück.

• Wenn Sie bei einem blinkenden Wert die OK-Taste betätigen, wird der Wert 
gespeichert und ohne Blinken dargestellt. 

• Danach kehren Sie mit der ESC-Taste ins übergeordnete Menü zurück.

7.4 Eingang

Vom Menüpunkt Eingang des 
Hauptmenüs gelangen Sie mit der OK-
Taste zum Menü Eingang. 

Dieses besteht aus 4 Menüpunkten 
(Leitungsfehler, Nullpunkt, Spanne und 
Glättung), zwischen denen Sie mit den ▲- 
und ▼-Tasten wechseln können.

Mit der ESC-Taste können Sie aus dem 
Menü Eingang jederzeit wieder in das 
Hauptmenü zurückkehren. 

7.4.1 Eingang: Leitungsfehler

Vom Menüpunkt Leitungsfehler des Menüs 
Eingang gelangen Sie mit der OK-Taste 
zum Menü Leitungsfehler. 

Dieses besteht aus 2 Menüpunkten (LB für 
Leitungsbruch und LK für Leitungs-
kurzschluss), zwischen denen Sie mit den 
▲- und ▼-Tasten wechseln können.

Einheit

mA

%

OK = saveESC

OK

ESC
▼ ▲

Eingang

Leitungsfehler

Nullpunkt

Menü Eingang

OK

ESC
▼ ▲

Spanne

▼ ▲

Glättung

▼ ▲

fehler

LK

LB

Menü Leitungsfehler

OK

ESC

Leitungs- ▼ ▲
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Mit der ESC-Taste können Sie aus dem Menü Leitungsfehler jederzeit wieder in das 
Menü Eingang zurückkehren. 

Vom Menüpunkt LB des Menüs 
Leitungsfehler gelangen Sie mit der 
OK-Taste zur Auswahl der 
Leitungsbruch-Überwachung für den 
Sensoreingang (ON oder OFF). 

Wie Sie die Einstellung verändern, ist 
in Kapitel 7.3 beschrieben.

Wenn Sie die Überwachung 
ausgewählt haben, wird ein 
Leitungsbruch bei einem 
Eingangsstrom < 0,2 mA angezeigt.

Die Auswahl der Leitungskurzschluss-Überwachung für den Sensoreingang 
konfigurieren Sie ganz analog.

Wenn Sie die Überwachung ausgewählt haben, wird ein Leitungskurzschluss bei 
einem Eingangsstrom > 22 mA angezeigt. 

7.4.2 Eingang: Nullpunkt

Vom Menüpunkt Nullpunkt des Menüs 
Eingang gelangen Sie mit der OK-
Taste zur Einstellung des Wertes für 
den Nullpunkt. 

Der Nullpunkt ist der Anfang des 
Messbereiches für den Eingangsstrom 
(0 % Eingangswert). Sie können einen 
Wert zwischen 0 mA und 18 mA einstellen. Wenn Sie einen Wert < 0,2 mA einstellen, 
müssen Sie die Leitungsbruch-Überwachung abwählen (siehe Kapitel 7.4.1), da 
diese sonst innerhalb des Messbereiches einen Fehler meldet. Übliche Werte für den 
Nullpunkt sind 0 mA oder 4 mA. 

So verändern Sie die Einstellung:

• Der aktuelle Wert wird blinkend angezeigt. Mit den ▲- und ▼-Tasten können Sie 
diesen Wert verändern. Wenn Sie die ▲- oder ▼-Taste tippen, ändert sich der Wert 
schrittweise, wenn Sie die ▲- oder ▼-Taste länger drücken, „rollt“ die Einstellung 
zu höheren oder niedrigeren Werten. Wenn Sie keine ▲- oder ▼-Taste mehr 
betätigen, blinkt der neu eingestellte Wert.

• Wenn Sie die ESC-Taste drücken, wird der alte Wert wieder angezeigt.

• Wenn Sie danach die ESC-Taste ein zweites Mal betätigen, kehren Sie ohne 
Änderung ins übergeordnete Menü zurück.

• Wenn Sie bei einem blinkenden Wert die OK-Taste betätigen, wird der Wert 
gespeichert und ohne Blinken dargestellt. 

• Danach kehren Sie mit der ESC-Taste ins übergeordnete Menü zurück.

LB

LB

LB

ON

OFF

OK

ESC

OK = saveESC

▼ ▲

Nullpunkt mA

▼ ▲

4OK

ESC

OK = saveESC
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7.4.3 Eingang: Spanne

Vom Menüpunkt Spanne des Menüs 
Eingang gelangen Sie mit der OK-
Taste zur Einstellung des Wertes für 
die Spanne. 

Die Spanne bestimmt den Umfang des 
Messbereiches für den Eingangsstrom 
(Nullpunkt + Spanne = 
100 % Eingangswert). Sie können einen Wert zwischen 2 mA und 20 mA einstellen. 
Es muss gelten: Nullpunkt + Spanne ≤ 20 mA. Übliche Werte für die Spanne sind 
20 mA oder 16 mA. 

Wie Sie die Einstellung verändern, ist in Kapitel 7.4.2 beschrieben.

Das folgende Bild zeigt schematisch die Bedeutung von Nullpunkt und Spanne.

7.4.4 Eingang: Glättung

Vom Menüpunkt Glättung des Menüs 
Eingang gelangen Sie mit der OK-
Taste zur Einstellung des Wertes für 
die Glättung. 

Bei stark schwankenden Messwerten 
können Sie mit der Glättung 
beeinflussen, wie schnell ein Ausgang 
auf eine Eingangswertänderung reagiert. Sie können Werte zwischen 0 sek (keine 
Glättung) und 255 sek (maximale Glättung) einstellen.

Wie Sie die Einstellung verändern, ist in Kapitel 7.4.2 beschrieben.

Spanne mA

▼ ▲

16OK

ESC

OK = saveESC

100 %

0 %

Nullpunkt 20 mA0 mA

Spanne

Glättung sek

▼ ▲

1 5 0OK

ESC

OK = saveESC
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7.5 Ausgang

Vom Menüpunkt Ausgang des 
Hauptmenüs gelangen Sie mit der OK-
Taste zum Menü Ausgang. 

Dieses besteht aus 3 Menüpunkten (Rel1, 
Rel2 und Iout), zwischen denen Sie mit 
den ▲- und ▼-Tasten wechseln können. 

Mit der ESC-Taste können Sie aus dem 
Menü Ausgang jederzeit wieder in das 
Hauptmenü zurückkehren. 

7.6 Ausgang: Schaltausgänge

Von den Menüpunkten Rel1 und Rel2 des 
Menüs Ausgang gelangen Sie mit der OK-
Taste zum Menü Grenzwert. Dieses ist für 
die beiden Relais gleich aufgebaut und 
wird daher hier nur einmal beschrieben.

Das Menü Grenzwert besteht aus 5 
Menüpunkten (MIN/MAX, Schaltpunkt, 
Hysterese, Wirkungsrichtung und 
Wiedereinschaltsperre), zwischen denen 
Sie mit den ▲- und ▼-Tasten wechseln 
können. 

Mit der ESC-Taste können Sie aus dem 
Menü Grenzwert jederzeit wieder in das 
Menü Ausgang zurückkehren. 

Schaltverhalten:

Als Schaltrichtung ist MIN oder MAX einstellbar (siehe Kapitel 7.6.1), als 
Wirkungsrichtung Aktiv oder Passiv (siehe Kapitel 7.6.3). 

Anwendungsbereiche:

• Schaltrichtung MAX, Wirkungsrichtung Aktiv:
Alarm bei Grenzwertüberschreitung, z. B. Hupe ein

• Schaltrichtung MAX, Wirkungsrichtung Passiv:
Überfüllschutz, z. B. Pumpe aus; bei großer Hysterese MIN-MAX-Betrieb, z. B. 
Pumpe ein/aus

Ausgang Rel2

Menü Ausgang

Rel1

Iout

OK

ESC

▼ ▲

▼ ▲

Rel1 / Rel2

MIN/MAX

Schaltpunkt

Hysterese

Menü Grenzwert

OK

ESC

Wirkungs-
richtung

Wiederein-
schaltsperre

▼ ▲

▼ ▲

▼ ▲

▼ ▲
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• Schaltrichtung MIN, Wirkungsrichtung Aktiv:
Alarm bei Grenzwertunterschreitung, z. B. Hupe ein

• Schaltrichtung MIN, Wirkungsrichtung Passiv:
Überlastschutz, z. B. Pumpe aus, wenn nichts mehr fließt

Bild 7.1: Schaltverhalten

7.6.1 Schaltausgänge: MIN/MAX

Vom Menüpunkt MIN/MAX des Menüs 
Grenzwert gelangen Sie mit der OK-
Taste zur Auswahl der Schaltrichtung 
für den ausgewählten Schaltausgang 
(MIN oder MAX).

Wie Sie die Einstellung verändern, ist 
in Kapitel 7.3 beschrieben.

angezogen
abgefallen

MIN
MIN + Hysterese

MAX - Hysterese
MAX

Messwert

Zeit
Schaltrichtung MAX, Wirkungsrichtung Aktiv:

angezogen
abgefallen

Schaltrichtung MAX, Wirkungsrichtung Passiv:

angezogen
abgefallen

Schaltrichtung MIN, Wirkungsrichtung Aktiv:

angezogen
abgefallen

Schaltrichtung MIN, Wirkungsrichtung Passiv:

MIN/MAX

MAX

MIN

OK

ESC

OK = saveESC

▼ ▲
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7.6.2 Schaltausgänge: Schaltpunkt und 
Hysterese

Vom Menüpunkt Schaltpunkt des 
Menüs Grenzwert gelangen Sie mit der 
OK-Taste zur Einstellung des Wertes 
für den Schaltpunkt des ausgewählten 
Schaltausgangs.

Vom Menüpunkt Hysterese des Menüs 
Grenzwert gelangen Sie mit der OK-Taste zur Einstellung des Wertes für die 
Hysterese des ausgewählten Schaltausgangs.

Beide Werte sind in der Einheit einzugeben, die unter Einheit ausgewählt wurde 
(siehe Kapitel 7.3). Es können Werte zwischen 0 mA / 4 mA und 20 mA (entsprechend 
der Kennlinie des Stromausgangs; siehe Kapitel 7.7.1) oder zwischen 0 % und 100 % 
eingegeben werden. 

Die Hysterese sollte > 1 % des Schaltpunktes gewählt werden, um ein Flattern der 
Relais zu vermeiden.

Wie Sie die Einstellungen verändern, ist in Kapitel 7.4.2 beschrieben.

7.6.3 Schaltausgänge: Wirkungsrichtung

Vom Menüpunkt Wirkungsrichtung 
des Menüs Grenzwert gelangen Sie 
mit der OK-Taste zur Auswahl der 
Wirkungsrichtung für den 
ausgewählten Schaltausgang (Aktiv 
oder Passiv).

Wie Sie die Einstellung verändern, ist 
in Kapitel 7.3 beschrieben.

7.6.4 Schaltausgänge: 
Wiedereinschaltsperre

Vom Menüpunkt Wiedereinschalt-
sperre des Menüs Grenzwert 
gelangen Sie mit der OK-Taste zur 
Auswahl der Wiedereinschaltsperre 
für den ausgewählten Schaltausgang 
(ON oder OFF).

Wie Sie die Einstellung verändern, ist 
in Kapitel 7.3 beschrieben.

Mit der Wiedereinschaltsperre verhindern Sie, dass kurzzeitige 
Grenzwertüberschreitungen vom Bedienpersonal nicht bemerkt werden. Ist 
Wiedereinschaltsperre On gewählt, bleibt nach dem Schalten eines Ausgangs der 
neue Zustand bis zu einer der folgenden Aktionen erhalten: Neustart des Geräts oder 
Drücken der ESC-Taste. Durch jede dieser Aktionen werden die Schaltausgänge 
zurückgesetzt.

Schaltpunkt/
mA / %

▼ ▲

18OK

ESC

OK = saveESC

Hysterese

Aktiv

Passiv

OK

ESC

OK = saveESC

Wirkungs-
richtung

▼ ▲

ON

OFF

Wieder

Wieder

OK

ESC

OK = saveESC

Wiederein-
schaltsperre

▼ ▲
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7.7 Ausgang: Stromausgang

Mit der OK-Taste gelangen Sie vom 
Menüpunkt Iout des Menüs Ausgang zum 
Menü Stromausgang. 

Dieses besteht aus 3 Menüpunkten 
(Kennlinie, Störstrom und invertiert), 
zwischen denen Sie mit den ▲- und ▼-
Tasten wechseln können. 

Mit der ESC-Taste können Sie aus dem 
Menü Stromausgang jederzeit wieder in 
das Menü Ausgang zurückkehren.

7.7.1 Stromausgang: Kennlinie

Vom Menüpunkt Kennlinie des Menüs 
Stromausgang gelangen Sie mit der 
OK-Taste zur Auswahl der Kennlinie 
(0 - 20 mA, 4 - 20 NE 43 oder 
4 - 20 mA).

Wie Sie die Einstellung verändern, ist 
in Kapitel 7.3 beschrieben.

Die verschiedenen Einstellungen 
haben die folgende Bedeutung:

Einstellung 0 - 20 mA

Bei dieser Einstellung wird der Nullpunkt des Messbereiches (0 %; siehe Kapitel 
7.4.2) in 0 mA umgesetzt, der Wert Nullpunkt + Spanne (100 %; siehe Kapitel 7.4.3) 
in 20 mA, Zwischenwerte proportional. 

Eine Unterschreitung des Nullpunkts kann nicht ausgewertet werden (Ausgabe 
0 mA). Bei Überschreitung von Nullpunkt + Spanne steigt der Ausgangsstrom linear 
auf maximal 20,5 mA (102,5 % des Messbereiches). Weitere Überschreitungen 
können nicht ausgewertet werden (Ausgabe 20,5 mA).

Kennlinie

Iout Störstrom

Menü Stromausgang

OK

ESC

invertiert

▼ ▲

▼ ▲

mA

4 - 20
Kennlinie NE 43

mA

OK

ESC

OK = saveESC

▼ ▲

▼ ▲

0 - 20

4 - 20

20,5 mA
20,0 mA

0 mA

0 % 100 % 102,5 %
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Einstellung 4 - 20 NE 43

Bei dieser Einstellung wird der Nullpunkt des Messbereiches (0 %; siehe Kapitel 
7.4.2) in 4 mA umgesetzt, der Wert Nullpunkt + Spanne (100 %; siehe Kapitel 7.4.3) 
in 20 mA, Zwischenwerte proportional. 

Bei Unterschreitung des Nullpunkts sinkt der Ausgangsstrom linear auf 3,8 mA 
(- 1,25 % des Messbereiches). Weitere Unterschreitungen können nicht ausgewertet 
werden (Ausgabe 3,8 mA). Bei Überschreitung von Nullpunkt + Spanne steigt der 
Ausgangsstrom linear auf maximal 20,5 mA (ca. 103 % des Messbereiches). Weitere 
Überschreitungen können nicht ausgewertet werden (Ausgabe 20,5 mA). 

Einstellung 4 -20 mA

Bei dieser Einstellung wird der Nullpunkt des Messbereiches (0 %; siehe Kapitel 
7.4.2) in 4 mA umgesetzt, der Wert Nullpunkt + Spanne (100 %; siehe Kapitel 7.4.3) 
in 20 mA, Zwischenwerte proportional. 

Bei Unterschreitung des Nullpunkts sinkt der Ausgangsstrom linear bis auf 0 mA 
(- 25 % des Messbereiches). Weitere Unterschreitungen können nicht ausgewertet 
werden (Ausgabe 0 mA). Bei Überschreitung von Nullpunkt + Spanne steigt der 
Ausgangsstrom linear bis ca. 23 mA (ca. 120 % des Messbereiches). Weitere 
Überschreitungen können nicht ausgewertet werden (Ausgabe ca. 23 mA). 

20,5 mA
20,0 mA

0 mA

0 % 100 % ca. 103 %- 1,25 %

4,0 mA
3,8 mA

ca. 23 mA
20 mA

0 mA

0 % 100 % ca. 120 %- 25 %

4 mA
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7.7.2 Stromausgang: Störstrom

Vom Menüpunkt Störstrom des Menüs 
Stromausgang gelangen Sie mit der 
OK-Taste zur Auswahl des Verhaltens 
des Stromausgangs bei einer Störung 
(Min für Minimalwert, Max für 
Maximalwert, hold für Wert halten, 
Min/Max für eine unterschiedliche 
Ausgabe bei Leitungsbruch und 
Leitungskurzschluss).

Wie Sie die Einstellung verändern, ist 
in Kapitel 7.3 beschrieben.

Die folgende Tabelle zeigt, was der 
Stromausgang je nach Einstellung bei 
einer Störung ausgibt:

Einstellung
Kennlinie 
0 - 20 mA

Kennlinie 
4 - 20 NE 43

Kennlinie 
4 - 20 mA

Min 
(downscale)

0 mA 
(nicht von Null-
punkt-Messung zu 
unterscheiden)

2,0 mA 2,0 mA 
(nicht von einer 
Messung zu unter-
scheiden)

Max 
(upscale)

ca. 21,5 mA ca. 21,5 mA ca. 22,5 mA 
(nicht von einer 
Messung zu unter-
scheiden)

hold letzter Messwert vor der Störung

Min/Max 

0 mA 
bei Leitungsbruch 
und Gerätefehler 
(nicht von Null-
punkt-Messung zu 
unterscheiden)

ca. 21,5 mA 
bei Leitungskurz-
schluss

2 mA 
bei Leitungsbruch 
und Gerätefehler 

ca. 21,5 mA 
bei Leitungskurz-
schluss

2 mA 
bei Leitungsbruch 
und Gerätefehler 
(nicht von einer 
Messung zu unter-
scheiden)

ca. 22,5 mA 
bei Leitungskurz-
schluss 
(nicht von einer 
Messung zu unter-
scheiden)

Min

Störstrom

Max

hold

OK

ESC

OK = saveESC

▼ ▲

▼ ▲

Min/Max

▼ ▲
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7.7.3 Stromausgang: invertiert

Vom Menüpunkt invertiert des Menüs 
Stromausgang gelangen Sie mit der 
OK-Taste zur Auswahl der invertierten 
Kennlinie (invertiert oder normal).

Wenn Sie die invertierte Kennlinie 
auswählen, wird die Umsetzung von 
Nullpunkt und Nullpunkt + Spanne 
(siehe Kapitel 7.4.2 und Kapitel 7.4.3) 
vertauscht, d. h. das CRG gibt am 
Stromausgang statt 0 mA ... 20 mA 
dann 20 mA ... 0 mA bzw. statt 4 mA ... 20 mA dann 20 mA ... 4 mA aus.

Wie Sie die Einstellung verändern, ist in Kapitel 7.3 beschrieben.

7.8 Service

Vom Menüpunkt Service des Hauptmenüs 
gelangen Sie mit der OK-Taste zum Menü 
Service. 

Dieses Menü besteht aus 2 Menüpunkten 
(Passwort und Sprache), zwischen denen 
Sie mit den ▲- und ▼-Tasten wechseln 
können. 

Mit der ESC-Taste können Sie aus dem 
Menü Service jederzeit wieder in das Hauptmenü zurückkehren. 

7.8.1 Service: Passwort

Vom Menüpunkt Passwort des Menüs 
Service gelangen Sie mit der OK-
Taste zur Auswahl des 
Passwortschutzes (ON oder OFF). 

Wie Sie die Einstellung verändern, ist 
in Kapitel 7.3 beschrieben.

Bei Auslieferung des CRG ist der 
Passwortschutz inaktiv. 
Das Passwort ist nicht veränderbar.

invertiert

normal

OK

ESC

OK = saveESC

invertiert
▼ ▲

Service

Menü Service

Sprache

OK

ESC

Passwort

▼ ▲

Passwort

Pass

Pass

ON

OFF

OK

ESC

OK = saveESC

▼ ▲

Das Passwort ist 1234.
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Passworteingabe:

Bei aktiviertem Passwortschutz müssen Sie 
das Passwort nach jedem Übergang vom 
Anzeige- in den Parametriermodus einmal 
eingegeben. Das Gerät springt beim ersten 
Versuch, eine Einstellung zu verändern, 
automatisch zur Passworteingabe. 

So geben Sie das Passwort ein:

• Der Wert 0 wird blinkend angezeigt. Mit den ▲- und ▼-Tasten können Sie den Wert 
verändern. Bitte vergleichen Sie Kapitel 7.4.2. Wenn Sie keine ▲- oder ▼-Taste 
mehr betätigen, blinkt der neu eingestellte Wert.

• Wenn Sie die ESC-Taste drücken, wird wieder 0 angezeigt.

• Wenn Sie das richtige Passwort eingestellt haben und die OK-Taste betätigen, 
kehren Sie zu der Stelle zurück, an der Sie eine Einstellung verändern wollten. 
Wenn Sie ein falsches Passwort eingestellt haben und die OK-Taste betätigen, 
wird wieder 0 angezeigt.

Wenn Sie das korrekte Passwort eingegeben haben, können Sie Ihre Änderungen 
vornehmen. Sonst bleibt die Parametrierung geschützt.

7.8.2 Service: Sprache

Vom Menüpunkt Sprache des Menüs 
Service gelangen Sie mit der OK-
Taste zur Auswahl der Sprache für die 
Displayanzeige (zur Zeit: De für 
Deutsch oder Eng für Englisch). 

Die hier eingestellte Sprache wird 
auch in die Parametriersoftware 
PACTware übernommen.

Wie Sie die Einstellung verändern, ist 
in Kapitel 7.3 beschrieben.

Pass

▼ ▲

0Änderungs-
versuch ESC

ESC OK

Sprache

De

Eng

OK = saveESC

OK

ESC
▼ ▲
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With regard to the supply of products, the current issue of the following document is applicable:
The general terms of delivery for products and services of the electrical industry, as published

by the central association of the "Elektrotechnik und Elektroindustrie (ZVEI) e.V.",
including the supplementary clause "Extended reservation of title".
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Universal Transmitter Power Supply KF**-CRG2-(Ex)1.D
Symbols used

1 Symbols used

2 Overview

2.1 Range of application

The K-System devices from Pepperl+Fuchs are used for transmitting signals between field devices 
and a process control system/control system. 

The devices marked with "Ex" in the type designation are suitable for the connection of field devices 
used in potentially explosive atmospheres. Safe field circuits for these devices are intrinsically safe 
and are galvanically isolated from non-intrinsically safe circuits. The devices thus establish an 
electromagnetic separation between the potentially explosive atmospheres and the safe areas in a 
system. 

Devices without Ex-identification can be used to transmit signals between field devices and the 
process control system/control unit. 

Transmitters are measuring units that provide an output signal consisting of a unit current signal 
(4 mA ... 20 mA). A transmitter power supply provides a transmitter with power and processes the 
current signal.

This symbol warns of possible danger. 
Failure to heed this warning may result in personal injury or death, or property damage, 
including destruction.

This symbol warns the user of a possible fault.
Failure to heed this warning can lead to total failure of the device and any other 
connected equipment.

This symbol draws attention to important information.

Warning

Attention

Note
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4

The K-System Universal Transmitter Power-
Supply KF**-CRG2-(Ex)1.D (CRG2 in short) 
converts a fully parameterizable partition of 
input signal in a proportional output current 
(4 mA ... 20 mA).

This output signal will be transferred to 
indicators or to analogue inputs on the process 
control system/control system, for example.

Both relay outputs of CRG2 can monitor two 
fully parameterizable trip values of the input 
signal.

More information (for example, certificates and data sheets for the CRG2 and the operating manual 
for the K-System) can be found on our webpage www.pepperl-fuchs.com (enter *CRG2* in the product 
search).

2.2 Model variants

The following variants of the Universal Transmitter Power Supply are available:

Ex = for connection of field devices in areas exposed to danger of 
explosion

without identifier letters = for connection of field devices in the 
safety area

D2 = with a 24 V DC supply (green identification on output side); 
for power supply via Power Rail with collective error message; 
please see data sheets and operating manual for the K-System. 
This information can be found on our webpage www.pepperl-
fuchs.com (enter *CRG2* in the product search)

U8 = with an AC/DC wide range supply providing power supply at 
20 V DC ... 90 V DC and 48 V AC ... 253 V AC without selection 
and without notice of polarity (grey identification on output side)

KF**-CRG2-**1.D
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Universal Transmitter Power Supply KF**-CRG2-(Ex)1.D
Safety instructions

3 Safety instructions

The Universal Transmitter Power-Supply KF**-CRG2-(Ex)1.D may only be operated by 
trained professionals in a manner corresponding to this operating manual.

The protection of operating personnel and of the system is only ensured if the devices 
are used in accordance with their intended purpose. Any other type of operation than 
that described in this manual places the safety and functionality of the devices and 
systems connected to them in question.

The devices may only be installed, connected, and adjusted by electrical professionals 
outside the hazardous area.

If faults cannot be eliminated, the devices must be taken out of operation and protected 
from being placed in service again inadvertently. Devices must only be repaired directly 
by the manufacturer Pepperl+Fuchs. Tampering with or making changes to the devices 
is dangerous and therefore not permitted. They render the warranty void.

The responsibility for the adherence to local safety standards lies with the operator.

Warning

Warning

Warning

Warning

Note
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4 Explosion protection

For primary explosion protection, that is, for measures to be taken to 
prevent or hinder the development of a dangerous explosive 
atmosphere, please observe the guideline 1999/92/EC (ATEX 137) or 
the corresponding national guidelines.

For secondary explosion protection, that is, for measures to hinder the 
ignition of a surrounding explosive atmosphere by electrical devices, 
Pepperl+Fuchs will gladly make the "Explosion Protection Manual" 
available to you for a nominal free.

Note in particular DIN EN 60079-10, DIN EN 60079-14, DIN EN 50014 
and DIN EN 50020, or the corresponding national guidelines.

Pepperl+Fuchs also offers a seminar on the topic of explosion 
protection.

5 Installation and connection

5.1 Installation

The devices of the K-system from Pepperl+Fuchs and thus also the Universal 
Transmitter Power-Supply KF**-CRG2-(Ex)1.D can be mounted on a 35 mm 
standard rail corresponding to DIN EN 50022. The devices must be snapped 
onto the rail vertically, and never slanted or tipped to the side.

Additional possibilities for mounting, e. g. using the Power Rail, can be found 
in the data sheets and in the K-System operating manual on our webpage 
www.pepperl-fuchs.com (enter *CRG2* in the product search).

The Universal Transmitter Power-Supply KF**-CRG2-(Ex)1.D is constructed in 
protection degree IP20 and must therefore be protected from undesirable ambient 
conditions (water, small foreign objects).

Attention
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Universal Transmitter Power Supply KF**-CRG2-(Ex)1.D
Installation and connection

Dimensions of the 
KF**-CRG2-(Ex)1.D in mm

5.2 Connection

The removable terminals of the KF-series considerably simplify 
the connection and the switch cabinet assembly. They make it 
possible to replace devices quickly and without error if a 
customer service becomes necessary. 

Terminals are equipped with screws, are self-opening, have a 
large connection area for a wire cross-section up to 2.5 mm² 
and coded plugs, making it impossible to mix them up.

115

11
9

40

10
5

7
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5.2.1 Connection input (field circuit)

The intrinsically safe field circuit is connected to the blue terminals 1 to 3 on the KF**-CRG2-Ex1.D. 
This may be conducted using DIN EN 60079-14-compliant leads into the hazardous area.

The non-intrinsically safe field circuit is connected to the green terminals 1 to 3 on the KF**-CRG2-1.D.

In both cases you can connect the following field devices:

1. a 2-wire transmitter

2. an active current source

Zone 0, 1, 2
Div. 1, 2

KFD2-CRG2-Ex1.D

Power Rail

24 V DCERR

3

1+

2-

mA

mA

1. 2.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 288 of 597



E
di

tio
n

08
/2

00
8

80
62

61

9

Universal Transmitter Power Supply KF**-CRG2-(Ex)1.D
Installation and connection

5.2.2 Connection output

The control circuit and the power supply are connected to the green terminals 7 to 24 on the 
KF**-CRG2-(Ex)1.D.

The terminals have the following functions:

• Terminals 7/8: current output (terminal 9 not used)

• Terminals 10 ... 12: relay 1

• Terminals 16 ... 18: relay 2

• Terminals 23/24: (terminal 22 not used)
− KFD2: 24 V DC power supply
− KFU8: AC/DC power supply

Terminals 4 ... 6, 13 ... 15 and 19 ... 21 do not exist on the CRG2.

More information on connecting the CRG2 (e. g. using the Power Rail) can be found in the data sheets 
and the K-System operating manual on our webpage www.pepperl-fuchs.com (enter *CRG2* in the 
product search).

KFU8-CRG2-Ex1.D

Zone 2
Div. 2

16
17
18

10
11
12

I

II

III7-
8+

+

mA

AC/DC23
24

Zone 2
Div. 2

KFD2-CRG2-Ex1.D

16
17
18

10
11
12

I

II

III7-
8+

24 V DC23+
24-

Power Rail

24 V DCERR

3

1+

2-

mA
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5.3 Field device communication via HART

In order to set the parameters of the connected HART field device, you will require a HART 
communicator which you can connect to the field cables. Transmitting the HART signal via the current 
output of the CRG2 is not possible.

5.4 Front side

The following indicating and operating elements are located on the front 
of the CRG2:

• LED CHK (red) to indicate a device fault

• LED PWR (green) to indicate the presence of the supply voltage

• LED OUT 1 (yellow) to indicate that relay 1 is active

• LED OUT 2 (yellow) to indicate that relay 2 is active

• RS 232 serial interface for a connection to a PC for setting parameters 
and diagnosis of the CRG2 using PACTwareTM 

• Display for indication of the measured values, fault messages and 
parameterization modi

• Four keys for setting the parameters of the CRG2: 

 (Up)  (Down) ESC (Escape) OK

When connecting the field cables, use an communicator for hazardous areas if the field 
cables of CRG2 lead through a hazardous area.

Warning

10 11 12

16 17 18

4 5 6

22 23 24

ESC

OK

7 8 9

13 14 15

1 2 3

19 20 21

RS232

CH
IN /

K

OUT

1 PWR

21

KFD2-CRG2-
Ex1.D
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Universal Transmitter Power Supply KF**-CRG2-(Ex)1.D
Display modes and error messages

6 Display modes and error messages

In normal operation, the current measured value is indicated in the selected unit. For information on 
selecting the unit, see section 7.2.

If the Alarm freeze (see section 7.4.3) is triggered but the device continues operating normally, a 
corresponding message appears in the second line of the display.

If a fault occurs, one of the following messages is displayed until the fault is rectified (when 
parameterized): 

• Err Mem for device fault,

• Err LB for lead breakage,

• Err SC for short circuit

For the selection of error messages see section 7.3.1.

If switching the CRG2 on/off and checking the cables does not rectify the fault, please contact 
Pepperl+Fuchs or the field device manufacturer.

The relays de-energizes when a fault occurs.

For information on the behaviour of the current output in the event of fault, see section 7.5.2.
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7 Editing device data

7.1 Parameterization mode

7.1.1 Invocation

You can return to display mode from any point in the menu in parameterization mode by pressing the 
ESC key (possibly multiple times). If you do not press any key for 10 minutes in parameterization 
mode, the device automatically switches back into display mode.

A change in device data will change the operation of the device!
Before entering new data into the device, you should ascertain that no danger to the 
installation will result.

In this manual, the parameterization of the CRG2 via the control panel is described. 
Parameterization by means of a PC is more convenient.
A connection cable for the RS 232 interface and a CD with the parameterization 
software PACTwareTM and accompanying manual can be ordered as a programming 
kit from Pepperl+Fuchs.
PACTwareTM and the manual are also available on our Internet page. 

Main menu parameterization mode

Display mode
OK + ESC (simultaneously for 1 s) →

Unit (7.2)
←  ESC

Input (7.3)

Output (7.4 and 7.5)

Service (7.6)

Warning

Note
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Universal Transmitter Power Supply KF**-CRG2-(Ex)1.D
Editing device data: Parameterization mode

7.1.2 Password

You can protect the parameterization from unauthorised changes by means of a password (see 
section 7.8; at the delivery of the CRG2, the password is inactive). 

If the password protection is active, you can view the different settings in the parameterization mode, 
but not change them before entering the password. On the first attempt to make a change, the device 
immediately prompts for a password.

The password must be entered for each transition from display mode to parameterization mode, once 
each time. 

The password cannot be changed. It is 1234. 

The password is entered as follows:

* If you press the  or  key, the value changes step by step. If you hold the  or  key, the setting 
  "rolls" to higher or lower values.

Change 
attempt

automatic switch to password entry →
value 0, flashing

parameters still protected ←  ESC

,  *: ↓ ESC ↑
OK, wrong value ↑

new value, flashing
parameters released ←  OK, value 1234
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7.1.3 Navigation method

The following diagram shows the navigation method in parameterization mode using the , , OK 
and ESC keys:

Rel1
OK →

Min/Max
←  ESC

Trip
←  ESC

Hysteresis
←  ESC

Mode
OK →

Active
←  ESC ←  ESC

Alarm freeze
←  ESC

Delay
←  ESC
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Universal Transmitter Power Supply KF**-CRG2-(Ex)1.D
Editing device data: Parameterization mode

7.1.4 Lowest menu level: select values, enter numeric values

On the lowest level of the menu, you can either select one of several possible values, or enter a 
number for the individual parameters. 

Proceed as follows:

When entering numeric values, please note: 

• If you press the  or  keys, the value changes step by step.

• If you hold the  or  keys, the value "rolls" to higher or lower values. 

• The algebraic sign changes automatically. 

• The decimal point is moved automatically. 

Lowest menu level

Parameter
OK →

Current value, flashing
←  ESC

, : ↓ ESC ↑

New value, flashing

OK ↓

New value, not flashing, 
saved←  ESC
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7.2 Unit

The following diagram shows the unit menu. Items from the lowest menu level are outlined in bold.

The CRG2 measures in mA. Using the parameters zero point and conversion factor (section 7.3.2) it 
converts the measured value into the selected units. These units are used for the display of the 
measured values and for all corresponding settings in the parameterization mode.

Unit —— °F Continued from the left

°C m

bar m³/h

Pa l/h

N l/min

t m³

kg l

km/h %

m/s mA

Continued right
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Universal Transmitter Power Supply KF**-CRG2-(Ex)1.D
Editing device data: Input

7.3 Input

The following diagram shows the input parameters menu. Items from the lowest menu level are 
outlined in bold.

The menu items Zero point and Conversion factor will not be shown if the unit mA is selected 
(section 7.2).

Input —— Line monitor (7.3.1) —— LB —— LB On

LB Off

SC —— SC On

SC Off

Zero point (7.3.2) —— -15 mA ... 15 mA

Conversion factor (7.3.2) —— 0.100 ... 5000

Linearization (7.3.3) —— Linearization On

Linearization Off

Smoothing (7.3.4) —— 0 s ... 255 s
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7.3.1 Line monitor

• If you select On for LB, an input current < 0.2 mA will be registered as a lead break (section 6).

• If you select On for SC, an input current > 22 mA will be registered as a short circuit (section 6).

If you wish to process the ≤  0.2 mA input values as measured values, you must deselect the lead 
breakage detection (Off LB). If not, an error will be signalled within the measuring range.

7.3.2 Zero point and Conversion factor

The CRG2 measures in mA. If you have selected different units (section 7.2), the CRG2 calculates the 
measured value in the selected units using the parameters Zero point and Conversion factor in 
accordance with the following formula:

• Measured value in the selected units = (original measured value – zero point) x conversion factor

An arbitrary value between -15 mA und +15 mA can be set as the Zero point,and values between 
0.100 and 5000 can be set as the Conversion factor.

Examples:

• Selected units bar, 2 mA input current is to correspond with 0 bar, 10 mA input current with 4 bar. 
The zero point is selected as 2, and 0.5 as the conversion factor.

• Selected units °C, 20 mA input current is to correspond with 0 °C, 0 mA input current -100 °C. The 
zero point is selected as 20, and 5 as the conversion factor.

7.3.3 Linerization

Using the parameterization software PACTwareTM a linearization table can be saved in the CRG2; for 
details of this function see On-line help. Via the operator panel you can merely switch the use of the 
table for the calculation of the output value on and off (On/Off).

7.3.4 Smoothing

For extremely variable measurement values, you can use Smoothing to influence how quickly an 
output reacts to a change in input value: 0 s = no smoothing, 255 s = maximum smoothing.
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Universal Transmitter Power Supply KF**-CRG2-(Ex)1.D
Editing device data: Relays

7.4 Relays

The following diagram shows the relay outputs menu. Items from the lowest menu level are outlined 
in bold.

From the Rel1 and Rel2 menu options, you can use the OK key to get to a menu in which you can 
enter individual parameters for the selected relay. Both menus are structured in the same way and are 
thus only described once. Information about current output see section 7.5.

Output —— Rel1 —— Min/Max (7.4.1) —— Max

Rel2 Min

Iout

Trip —— 7.4.2

Hysteresis —— 7.4.2

Mode (7.4.1) —— Active

Passive

Continued on next page

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 299 of 597



E
di

tio
n

08
/2

00
8

80
62

61

Universal Transmitter Power Supply KF**-CRG2-(Ex)1.D
Editing device data: Relays

20

7.4.1 Operating behaviour

The switching direction can be set as Max or Min and the direction of action as Active or Passive 
(section 7.4). 

Application ranges:

• Switching direction Max, mode of operation Active:
alarm on trip value overrange, e. g. audible alarm on

• Switching direction Max, mode of operation Passive:
switch off on trip value overrange, e. g. pump, heating, ... off;
with large hysteresis Min/Max operation (pump, heating, ... on/off)

• Switching direction Min, mode of operation Active:
alarm on trip value underrange, e. g. audible alarm on

• Switching direction Min, mode of operation Passive:
switch off on trip value underrange, e. g. pump, heating, ... off;
with large hysteresis Min/Max operation (pump, heating, ... off/on)

Alarm freeze (7.4.3) —— On

Off

Delay (7.4.4) —— 0 s ... 250 s
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Universal Transmitter Power Supply KF**-CRG2-(Ex)1.D
Editing device data: Relays

The exact operating behaviour of the CRG2 is shown in the following diagram:

Value

Max – hysteresis
Max

Min + hysteresis

Switching direction Max, mode of operation Active:
energized

de-energized

Switching direction Max, mode of operation Passive:
energized

de-energized

Switching direction Min, mode of operation Active:
energized

de-energized

Switching direction Min, mode of operation Passive:
energized

de-energized

Min

Time
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7.4.2 Trip and Hysteresis

When entering the values for Trip and Hysteresis please note:

• Both values are to be entered in the units, which were selected under Units (section 7.2).

• You can enter values 
− between 0 mA and 24 mA and 
− between the converted values of these limits in the selected units; for conversion using the 

parameters Zero point and Conversion factor see section 7.3.2

• The hysteresis must be selected as > 1 % of the trip point to prevent the relay from vibrating.

• As the representation of the operating behaviour in section 7.4.1 shows, the following must apply:
− for the switching direction Max: Trip point - Hysteresis ≥ 0
− for the switching direction Min: Trip point + Hysteresis ≤  upper limit trip point

These input limits are automatically preset by the CRG2.

7.4.3 Alarm freeze

The Alarm freeze helps you to avoid that short-term trip value overranges are not noticed by the 
operating staff. 

If Alarm freeze On has been selected, the new state is maintained after the relay switching until the 
ESC key is pressed or the device is restarted. These actions reset the relay, except for a limit violation.

7.4.4 Delay

If you set a time > 0 sec, you prevent short-time violations of the trip value from triggering an alarm. 

• The relay only switches if the trip point is exceeded/fallen short of for a period that is longer than 
the delay time.

• The relay only switches back if the trip point -/+ hysteresis is fallen short of/exceeded for a period 
that is longer than the delay time. 

• If the trip point is exceeded/fallen short of for a short time, this does not have any effects. 
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Universal Transmitter Power Supply KF**-CRG2-(Ex)1.D
Editing device data: Relays

The following diagram shows the operating behaviour for the trip mode Max, operating mode Active.

Time

energized
de-energized

Delay Delay

Value

Max – hysteresis
 Trip point Max

Switching direction Max, mode of operation Active, with delay
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7.5 Current output

The following illustrations show the current output menus. Items from the lowest menu level are 
outlined in bold. Information about relay outputs see section 7.4.

Output —— Rel1

Rel2

Iout —— Characteristics (7.5.1) —— 0 mA ... 20 mA

4 mA ... 20 mA 
NE43

4 mA ... 20 mA

Fault current (7.5.2) —— Up/Down

Hold

Max

Min

Continued on next page
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Universal Transmitter Power Supply KF**-CRG2-(Ex)1.D
Editing device data: Current output

7.5.1 Characteristic

With the parameters Start value and End value establish a sub-range of the input signal as the 
measuring range of the application (section 7.5.3). This measuring range is formed linearly on the 
output signal.

The following table shows, for the various characteristics (section 7.5), the conversion of the Start 
value and End value and the behaviour during measuring overrange.

• The statements apply for the setting Inverted →  Normal.

• If you select Inverted →  Inverted, the conversion of Start value and End value are reversed. The 
start value is thus converted to 20 mA and the end value to 0 mA or 4 mA.

• Measuring overrange, which extend over the described linear range, cannot be evaluated. In the 
case of such overrange, the specified value is constantly output.

Start value —— 7.5.3

End value —— 7.5.3

Inverted (7.5.1) —— Inverted

Normal
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Example of an diagram of a measurement range on the output signal

Characteristic 4 mA ... 20 mA NE43, start value 2 mA, end value 10 mA

Characteristic Start value
converted into

End value
converted into

Linear 
underrange up to

Linear overrange 
up to

0 mA ... 20 mA 0 mA 20 mA 0 mA 20.5 mA

4 mA ... 20 mA 
NE43

4 mA 20 mA 3.8 mA 20.5 mA

4 mA ... 20 mA 4 mA 20 mA 0 mA approx. 22 mA

4.0
3.8

0

20.0
20.5

-1.9 2
Start value

10
End value

% Meas.
range

10.25

mA
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Universal Transmitter Power Supply KF**-CRG2-(Ex)1.D
Editing device data: Current output

7.5.2 Fault current

The following table shows the current output in the event of a fault, depending on the characteristic.

7.5.3 Start value and End value

Please note when entering Start value and End value:

• Both values are to be entered in the units, which were selected under Units (section 7.2).

• Values between 0 mA and 20 mA can be entered, or between the values of these limits converted 
into the selected units, using the parameters Zero point and Conversion factor see section 7.3.2

The difference between End value and Start value must be at least 1 % of the End value (preset 
automatically by the CRG2).

Setting 0 mA ... 20 mA 4 mA ... 20 mA NE43 4 mA ... 20 mA

Up/Down 21.5 mA 21.5 mA 22 mA

with short-circuit with short-circuit with short-circuit

(not distinguishable from 
End value overrange)

0 mA 2.0 mA 0 mA

with lead breakage with lead breakage with lead breakage

(not distinguishable from 
Start value measurement)

(not distinguishable from 
Start value underrange)

Hold Last measured value before the fault

Max 21.5 mA 21.5 mA 22 mA

(not distinguishable from 
End value overrange)

Min 0 mA 2.0 mA 0 mA

(not distinguishable from 
Start value measurement)

(not distinguishable from 
Start value underrange)
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7.6 Service

The following diagram shows the service parameter menus. Items from the lowest menu level are out-
lined in bold. 

Reset: Pressing the OK key when On Reset is flashing resets all settings on the CRG2 to default (see 
section 7.7). Any entries that you have made in parameterization mode are lost.

Service —— Password (7.1.2) —— On

Off

Language —— DE (German)

ENG (English)

Reset (see below) —— On

Of
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Universal Transmitter Power Supply KF**-CRG2-(Ex)1.D
Editing device data: Default settings

7.7 Default settings

Menu Parameter Default setting Separate value

Main menu Unit mA

Input Line monitor On LB/On SC

Zero point 4.000 mA

Conversion factor 0.100

Linearization Off

Smoothing 3 s

Output Rel1 Min/Max (= switching direction) Min

Trip 16.00 mA

Hysteresis 2.000 mA

Mode Passive

Alarm freeze Off

Delay 0 s

Output Rel2 Min/Max (= switching direction) Min

Trip 2.000 mA

Hysteresis 2.000 mA

Mode Active

Alarm freeze Off

Delay 0 s

Output Iout Characteristics 4 mA ... 20 mA NE43
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Fault current Min

Start value 0.000 mA

End value 20.00 mA

Inverted Normal

Service Password Off

Language ENG

Menu Parameter Default setting Separate value
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Es gelten die Allgemeinen Lieferbedingungen für Erzeugnisse und Leistungen der Elektroindustrie,
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1 Verwendete Symbole

2 Überblick

2.1 Anwendungsbereich

Die Geräte des K-Systems von Pepperl+Fuchs dienen zur Signalübertragung zwi-
schen den Feldgeräten und dem Prozessleitsystem / der Steuerung. 
Die Geräte mit dem Kennzeichen „Ex“ in der Typbezeichnung sind dabei für den An-
schluss von Feldgeräten aus dem explosionsgefährdeten Bereich geeignet. Die Feld-
stromkreise bei diesen Geräten sind eigensicher und von den nicht eigensicheren 
Stromkreisen galvanisch getrennt. Die Geräte bilden somit die elektrotechnische 
Trennung zwischen dem explosionsgefährdeten und dem sicheren Bereich einer An-
lage.

Mit den Zeitrelais KF -DU-Ex1.D des K-
Systems (kurz DU) können Eingangsimpul-
se in verschiedener Weise umgeformt und 
so für die Auswertung aufbereitet werden.
Sie können ein DU z.B. bei der Erfassung 
schneller Zählimpulse einsetzen oder für die 
Verlängerung sehr kurzer Impulse, etwa zur 
Verarbeitung der Signale von Rohrmolchen 
mit einer langsameren SPS.

Die DU werden mit einem integrierten Bedienfeld parametriert (siehe Kapitel 7).

Dieses Zeichen warnt Sie vor einer Gefahr. 
Bei Nichtbeachten drohen Personenschäden bis hin zum Tod oder 
Sachschäden bis hin zur Zerstörung.

Dieses Zeichen warnt Sie vor einer möglichen Störung.
Bei Nichtbeachten können das Gerät und daran angeschlossene Sys-
teme und Anlagen bis hin zur völligen Fehlfunktion gestört werden.

Dieses Zeichen macht Sie auf eine wichtige Information aufmerksam.
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2.2 Varianten

Es sind drei Varianten des Zeitrelais lieferbar:
• KFD2-DU-Ex1.D mit einem Netzteil für 24 V DC
• KFA5-DU-Ex1.D mit einem Netzteil für 115 V AC
• KFA6-DU-Ex1.D mit einem Netzteil für 230 V AC

2.3 Ein- und Ausgänge

Ein DU des K-Systems von Pepperl+Fuchs hat 
• einen eigensicheren Eingang (blauer Klemmen-

block), an den ein NAMUR-Sensor oder ein mecha-
nischer Kontakt angeschlossen werden kann, und

• zwei Ausgänge, nämlich 
- einen Relaisausgang und
- einen potentialfreien Transistorausgang, 

außerdem
• einen nicht eigensicheren Eingang zum vorzeitigen 

Beenden einer gestarteten Zeitfunktion (Reset der 
Ausgänge).

Bitte vergleichen Sie auch Kapitel 5.2.

3 Sicherheitshinweise

Die Zeitrelais KF -DU-Ex1.D dürfen nur von eingewiesenem Fach-
personal entsprechend dem vorliegenden Handbuch betrieben werden.

Der Schutz des Betriebspersonals und der Anlage ist nur gewährleistet, 
wenn die Geräte entsprechend ihrer bestimmungsgemäßen Verwen-
dung eingesetzt werden. Ein anderer Betrieb als der in diesem Hand-
buch beschriebene stellt die Sicherheit und Funktion der Geräte und 
der angeschlossenen Systeme in Frage.

Die Geräte dürfen nur durch eine elektrotechnische Fachkraft außer-
halb des explosionsgefährdeten Bereichs montiert, angeschlossen 
und eingestellt werden.

Eingang Feldgerät

Ausgänge
Reset-Eingang
Stromversorgung
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4 Explosionsschutz

Zum primären Explosionsschutz, also zu Maßnahmen, die die Bildung einer gefährli-
chen, explosionsfähigen Atmosphäre verhindern oder einschränken, beachten Sie 
bitte DIN EN 1127-1 bzw. die entsprechenden nationalen Vorschriften. 

Zum sekundären Explosionsschutz, also 
zu Maßnahmen, die bei elektrischen Be-
triebsmitteln die Zündung einer umge-
benden explosionsfähigen Atmosphäre 
verhindern, stellt Ihnen Pepperl+Fuchs 
gerne das „Handbuch Ex-Schutz“ kos-
tenfrei zur Verfügung. Bitte beachten Sie 
insbesondere DIN EN 60079-10, 
DIN EN 60079-14, DIN EN 50014 und 
DIN EN 50020 bzw. die entsprechenden 
nationalen Vorschriften. Die Vorschriften 
für die USA sind z. B. aufgeführt im 
Handbuch Ex-Schutz, Kapitel 9. 
Zum Thema „Explosionsschutz durch Ei-
gensicherheit“ bietet Pepperl+Fuchs au-
ßerdem ein Video und ein Seminar an.

Können Störungen nicht beseitigt werden, sind die Geräte außer 
Betrieb zu setzen und gegen versehentliche Inbetriebnahme zu schüt-
zen. Die Geräte dürfen nur direkt beim Hersteller Pepperl+Fuchs repa-
riert werden. Eingriffe und Veränderungen in den Geräten sind 
gefährlich und daher nicht zulässig. Sie machen jeden Anspruch auf 
Garantie nichtig.

Die Verantwortung für das Einhalten der örtlich geltenden Sicherheits-
bestimmungen liegt beim Betreiber.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 318 of 597



Zeitrelais KF -DU-Ex1.D
Montage und Anschluss

Zumutbare Änderungen aufgrund technischer Verbesserungen vorbehalten. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs GmbH • 68301 Mannheim • Telefon +49 621 776-2222 • Telefax +49 621 776-272222 • Internet http://www.pepperl-fuchs.com

A
us

ga
be

da
tu

m
 2

6.
02

.2
00

3

5

5 Montage und Anschluss

5.1 Montage

Die Geräte des K-Systems von Pepperl+Fuchs und so auch 
die Zeitrelais KF -DU-Ex1.D können auf einer 35 mm 
Normschiene nach DIN EN 50022 montiert werden. Dabei 
schnappen Sie die Geräte einfach senkrecht auf, keines-
falls gekippt/schräg von der Seite.
Weitere Montagemöglichkeiten, z. B. unter Verwendung der 
Stromschiene „Power Rail“, finden Sie im Katalog „Interface 
Aufbaugehäuse“ von Pepperl+Fuchs bzw. im „CD-ROM Ka-
talog“.

Bild 5.1: Maße KF -DU-Ex1.D

5.2 Anschluss

Die abziehbaren Klemmen der KF-Baureihe vereinfa-
chen den Anschluss und den Schaltschrankbau er-
heblich. Sie gestatten im Servicefall einen schnellen 
und fehlerfreien Geräteaustausch. 
Die Klemmen sind schraubbar, selbstöffnend, haben 
einen großzügigen Anschlussraum für einen Ader-
querschnitt bis zu 2,5 mm² und kodierte Stecker, so 
dass ein Vertauschen nicht möglich ist.

Die Zeitrelais KF -DU-Ex1.D sind in der Schutzart IP20 aufgebaut 
und müssen dementsprechend bei widrigen Umgebungsbedingungen 
(Wasser, kleine Fremdkörper) geschützt werden.

ESC

OK
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An die blauen Klemmen 1 und 3 wird der eigensichere 
Feldstromkreis angeschlossen. Dieser darf mit Verbin-
dungsleitungen nach DIN EN 60079-14 in den explosi-
onsgefährdeten Bereich geführt werden. Klemme 2 bleibt 
immer frei. 
Sie können anschließen:
• einen Sensor gemäß DIN EN 60947-5-6 (NAMUR)
• einen mechanischen Kontakt
Bei einem mechanischen Kontakt können Sie (so nahe 
wie möglich am Kontakt) extern hinzufügen:
• einen Parallelwiderstand für die Leitungsbruch-Über-

wachung
• einen Serienwiderstand für die Leitungskurzschluss-

Überwachung
Zu diesen Überwachungen vergleichen Sie bitte auch 
Kapitel 7.3.1.
Die Klemmen 4 - 6, 7 - 9 und 16 - 18 existieren beim DU 
nicht.

Die grünen Klemmen haben die folgen-
den Funktionen:
• Klemmen 10 - 12: Relais
• Klemmen 13 / 14: Reset-Eingang 

(15 frei)
• Klemmen 19 / 20: Transistorausgang 

(21 frei)
• Klemmen 23 / 24: Stromversorgung 

(22 frei)
Zur Stromversorgung über Power Rail 
vergleichen Sie bitte den Katalog „Inter-
face Aufbaugehäuse“ von 
Pepperl+Fuchs bzw. den „CD-ROM Ka-
talog“. 
Zu den genauen Klemmenbelegungen vergleichen Sie bitte auch das Datenblatt. 

� � � � � �

� � 	 
 �

� � � � � �

� � � � � �

� � � 

�
�
�
�

�
�
�
�
�
�


1 3

654321

23 24

14

13

3

1

20

19

12
11

10

Reset-Eingang
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5.3 Frontseite des DU

Auf der Frontseite des DU finden Sie:
• LED IN CHK 1 (gelb/rot) zur Anzeige 

- der Eingangspulse (blinkt gelb im Takt)
- einer Eingangsstörung (blinkt rot)
- einer Gerätestörung (dauernd rot)

• LED PWR (grün) zur Anzeige der Speisespannung
• LED OUT 1 (gelb) zur Anzeige Relais aktiv
• LED OUT 2 (gelb) zur Anzeige Transistor aktiv
• ein Display zur Zeit- und Störungsanzeige und zur 

Anzeige im Parametriermodus
• vier Tasten zur Parametrierung des DU

-  (Up)
-  (Down)
- ESC (Escape)
- OK

ESC

OK
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6 Menüübersicht Parametrierung

Das folgende Bild soll Ihnen vor allem zur schnellen Orientierung dienen, wenn Sie 
sich mit der Parametrierung des DU bereits auskennen. Eine genaue Beschreibung 
der Bedienschritte finden sie im Kapitel 7. Die grau hinterlegten Menüpunkte sind nur 
bei bestimmten Ausgangsfunktionen sichtbar.

Anzeigemodus Eingang Leitungsfehler LB

Flanke LK

Ausgang Funktion Wischer

Mode Wischer
nachtriggernd

Zeit Impuls-
verlängerung

Teilerverhältnis Impuls-
begrenzung

Impulslänge Anzugs-
verzögerung

Relais Abfall-
verzögerung

Wiederein-
schaltsperre Fortschaltung

Impulsteiler

Service Passwort

Sprache
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7 Gerätedaten bearbeiten

7.1 Anzeigemodus

Im Normalbetrieb wird Folgendes angezeigt:
• Wurde eine der Zeitfunktionen Wischer, Wischer nachtriggernd, Impulsverlänge-

rung, Impulsbegrenzung, Anzugsverzögerung oder Abfallverzögerung gestartet 
(siehe Kapitel 7.4.8), wird in der ersten Zeile des Displays die abgelaufene Zeit in 
Sekunden angezeigt. In der zweiten Displayzeile wird das Verhältnis der abgelau-
fenen Zeit zur Gesamtzeit der Zeitfunktion durch einen Balken dargestellt. Ist die 
Zeit abgelaufen, wird 0 angezeigt.

• Bei der Funktion Fortschaltung (siehe Kapitel 7.4.1) gibt es keine Anzeige. Im Dis-
play steht 0. 

• Bei der Funktion Impulsteiler (siehe Kapitel 7.4.1) wird in der ersten Zeile des Dis-
plays die Zahl der Eingangsimpulse seit dem letzten Ausgangsimpuls angezeigt. In 
der zweiten Displayzeile wird das Anwachsen der Eingangsimpulszahl bis zum 
nächsten Ausgangsimpuls durch einen Balken dargestellt.

Tritt eine Störung auf, wird (bei entsprechender Parametrierung) bis zur Beseitigung 
der Störung eine der folgenden Meldungen angezeigt: 
• Err device für einen Gerätefehler
• Err LB für eine Unterbrechung der Sensorleitung
• Err LK für einen Kurzschluss der Sensorleitung
Zur Auswahl der Störmeldungen siehe Kapitel 7.3.1.
Die Ausgänge gehen bei einer Störung immer in den stromlosen Zustand.
Ist die Wiedereinschaltsperre (siehe Kapitel 7.4.7) ausgelöst worden, wird in der zwei-
ten Zeile des Displays eine entsprechende Meldung angezeigt.
Mit einem Signal von mindestens 100 ms am Reset-Eingang (Klemmen 13/14) kön-
nen Sie eine gestartete Zeitfunktion vorzeitig beenden. Die Ausgänge werden zurück-
gesetzt: wenn Sie die Wirkungsrichtung passiv gewählt haben (siehe Kapitel 7.4.2), 
ziehen sie an, sonst fallen sie ab.

7.2 Hauptmenü

Um aus dem Anzeigemodus in das Haupt-
menü des Parametriermodus zu gelan-
gen, drücken Sie die ESC- und die OK-
Taste gleichzeitig für etwa 1 Sekunde. 
Das Hauptmenü besteht aus 3 Menüpunk-
ten (Eingang, Ausgang, Service), zwi-
schen denen Sie mit den - und -
Tasten wechseln können. Mit der ESC-
Taste können Sie aus dem Hauptmenü je-
derzeit wieder in den Anzeigemodus zu-
rückkehren. 

Eingang

20.01

Err LB ESC

ESC

+

Ausgang

Service

Anzeigemodus,

Hauptmenü

z. B.:

OK
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Sie können die Parametrierung vor unbefugten Änderungen durch ein Passwort
schützen (siehe Kapitel 7.5.1). In diesem Fall kann man vor Eingabe des Passwortes 
die verschiedenen Einstellungen im Parametriermodus zwar ansehen, aber nicht ver-
ändern. Beim ersten Versuch, eine Einstellung zu verändern, springt das Gerät auto-
matisch zur Passworteingabe. 
Sie müssen das Passwort nach jedem Übergang vom Anzeige- in den Parametrier-
modus einmal eingegeben. Die Eingabe ist in Kapitel 7.5.2 beschrieben.
Wenn im Parametriermodus 10 Minuten lang keine Taste gedrückt wird, geht das Ge-
rät automatisch in den Anzeigemodus zurück.

7.3 Eingang

Vom Menüpunkt Eingang des Hauptme-
nüs gelangen Sie mit der OK-Taste zum 
Menü Eingang. 
Dieses Menü besteht aus 1 oder 2 Menü-
punkten (Leitungsfehler und Flanke), zwi-
schen denen Sie mit den - und -
Tasten wechseln können. 
Der Menüpunkt Flanke erscheint nicht, 
wenn Sie als Zeitfunktion Fortschaltung oder Impulsteiler gewählt haben (siehe Kapi-
tel 7.4.1).
Mit der ESC-Taste können Sie aus dem Menü Eingang jederzeit wieder in das Haupt-
menü zurückkehren. 

7.3.1 Eingang: Leitungsfehler
Vom Menüpunkt Leitungsfehler des Me-
nüs Eingang gelangen Sie mit der OK-
Taste zum Menü Leitungsfehler. 
Dieses Menü besteht aus 2 Menüpunkten 
(LB für Leitungsbruch und LK für Leitungs-
kurzschluss), zwischen denen Sie mit den 

- und -Tasten wechseln können. 
Mit der ESC-Taste können Sie aus dem 
Menü Leitungsfehler jederzeit wieder in 
das Menü Eingang zurückkehren. 
Vom Menüpunkt LB des Menüs Lei-
tungsfehler gelangen Sie mit der OK-
Taste zur Auswahl der Leitungsbruch-
Überwachung für den Sensoreingang 
(ON oder OFF).
Entsprechend gelangen Sie vom 
Menüpunkt LK des Menüs Leitungsfeh-
ler mit der OK-Taste zur Auswahl der 
Leitungskurzschluss-Überwachung für 
den Sensoreingang (ON oder OFF).

OK

ESC
Eingang

Leitungsfehler

Flanke

Menü Eingang

OK

ESC
Leitungsfehler

LK

LB

Menü
Leitungsfehler

OK = save

OK

ESC
LB / LK

LB / LK

LB / LK

ON

OFF

ESC
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So verändern Sie die Einstellung:
• Die aktuelle Auswahl wird blinkend angezeigt. Mit den - und -Tasten können 

Sie zwischen den Möglichkeiten umschalten. Wenn Sie keine - oder -Taste 
mehr betätigen, blinkt der neu ausgewählte Wert.

• Wenn Sie die ESC-Taste drücken, wird der alte Wert wieder blinkend angezeigt.
• Wenn Sie danach die ESC-Taste ein zweites Mal betätigen, kehren Sie ohne Än-

derung ins übergeordnete Menü zurück.
• Wenn Sie bei einem blinkenden Wert die OK-Taste betätigen, wird der Wert ge-

speichert und ohne Blinken dargestellt. 
• Danach kehren Sie mit der ESC-Taste ins übergeordnete Menü zurück.
Bei den Leitungsfehler-Überwachungen wird für die Klemme 3 geprüft, ob kein Strom 
fließt (LB) oder ob der Eingangsstrom zu hoch ist (LK).
Für die Leitungsbruch-Überwachung muss im Sensor oder extern ein entsprechender 
Parallelwiderstand vorhanden sein, für die Leitungskurzschluss-Überwachung im 
Sensor oder extern ein entsprechender Serienwiderstand (siehe Kapitel 5.2).

7.3.2 Eingang: Flanke
Der Menüpunkt Flanke des Menüs 
Eingang erscheint nicht, wenn Sie als 
Zeitfunktion Fortschaltung oder 
Impulsteiler gewählt haben (siehe Ka-
pitel 7.4.1).
Vom Menüpunkt Flanke gelangen Sie 
mit der OK-Taste zur Auswahl der Wir-
kungsrichtung für den Eingang 
(steigend oder fallend).
Wie Sie die Einstellung verändern, ist 
in Kapitel 7.3.1 beschrieben.
Zum Einfluss der Flanke auf das Schaltverhalten des Relais und des Transistors sie-
he Kapitel 7.4.8.

OK = saveESC

OK

ESC
Flanke

steigend

fallend
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7.4 Ausgang

Vom Menüpunkt Ausgang des Hauptme-
nüs gelangen Sie mit der OK-Taste zum 
Menü Ausgang. 
Dieses besteht mindestens aus den 
Menüpunkten Funktion, Relais und 
Wiedereinschaltsperre. Je nach ausge-
wählter Zeitfunktion (siehe Kapitel 7.4.1) 
können folgende Menüpunkte hinzukom-
men: Mode, Zeit, Teilerverhältnis, Impuls-
länge. Zwischen den Menüpunkten 
können Sie mit den - und -Tasten 
wechseln.
Der Menüpunkt Mode erscheint nur, wenn 
Sie als Zeitfunktion Wischer, Wischer 
nachtriggernd, Impulsverlängerung oder 
Impulsbegrenzung gewählt haben (siehe 
Kapitel 7.4.1).
Der Menüpunkt Zeit erscheint nicht, wenn 
Sie als Zeitfunktion Fortschaltung oder 
Impulsteiler gewählt haben (siehe Kapitel 
7.4.1).
Die Menüpunkte Teilerverhältnis und Im-
pulslänge erscheinen nur, wenn Sie als 
Zeitfunktion Impulsteiler gewählt haben 
(siehe Kapitel 7.4.1).
Mit der ESC-Taste können Sie aus dem 
Menü Ausgang jederzeit wieder in das 
Hauptmenü zurückkehren. 

OK

ESC
Ausgang

Mode

Funktion

Menü Ausgang

Zeit

Relais

Wiederein-
schaltsperre

Teiler-

Impulslänge

verhältnis
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7.4.1 Ausgang: Funktion
Vom Menüpunkt Funktion des Menüs 
Ausgang gelangen Sie mit der OK-
Taste zur Auswahl der Zeitfunktion 
(Wischer, Wischer nachtriggernd, Im-
pulsverlängerung, Impulsbegrenzung, 
Anzugsverzögerung, Abfallverzöge-
rung, Fortschaltung oder Impulsteiler).
Wie Sie die Einstellung verändern, ist 
in Kapitel 7.3.1 beschrieben.
Die ausgewählte Zeitfunktion gilt für 
das Relais und für den Transistoraus-
gang gemeinsam. Unterschiedliche 
Zeitfunktionen für die beiden Ausgän-
ge sind nicht möglich.
Beim Speichern einer neuen Zeitfunk-
tion wird die eventuell laufende Zeit-
funktion beendet (wie bei einem Signal 
am Reseteingang).
• Bei der Funktion Fortschaltung wer-

den die Eingangsimpulse 1:1 auf die 
Ausgänge geschaltet (siehe aber 
auch Kapitel 7.4.6). Die Impulse 
können dann im Prozessleitsystem / 
in der Steuerung ausgewertet wer-
den. Das DU ist bei dieser Funktion 
nur Trenner zwischen eigensiche-
rem und nicht eigensicherem 
Stromkreis.

• Bei der Funktion Impulsteiler wird 
die Zahl der Eingangsimpulse durch 
einen festen Wert geteilt und auf die 
Ausgänge geschaltet (siehe Kapitel 
7.4.4 und Kapitel 7.4.5, siehe aber 
auch Kapitel 7.4.6). 

• Das Schaltverhalten bei den ande-
ren Zeitfunktionen ist in Kapitel 
7.4.8 beschrieben. OK = saveESC

OK

ESC
Funktion

Wischer

Wischer

Impuls-

Impuls-

Anzugs-

Abfall-

Fortschaltung

nachtriggernd

verlängerung

begrenzung

verzögerung

verzögerung

Impulsteiler
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7.4.2 Ausgang: Mode (Wirkungsrichtung)
Der Menüpunkt Mode des Menüs Aus-
gang erscheint nur, wenn Sie als Zeit-
funktion Wischer, Wischer 
nachtriggernd, Impulsverlängerung
oder Impulsbegrenzung gewählt ha-
ben (siehe Kapitel 7.4.1).
Vom Menüpunkt Mode gelangen Sie 
mit der OK-Taste zur Auswahl der Wir-
kungsrichtung für die beiden Ausgän-
ge (Aktiv oder Passiv).
Die beiden Ausgänge haben immer die gleiche Wirkungsrichtung.
Zum Einfluss der Wirkungsrichtung auf das Schaltverhalten des Relais und des Tran-
sistors siehe Kapitel 7.4.8.
Wie Sie die Einstellung verändern, ist in Kapitel 7.3.1 beschrieben.

7.4.3 Ausgang: Zeit
Der Menüpunkt Zeit des Menüs Aus-
gang erscheint nicht, wenn Sie als 
Zeitfunktion Fortschaltung oder Im-
pulsteiler gewählt haben (siehe Kapitel 
7.4.1).
Vom Menüpunkt Zeit gelangen Sie mit 
der OK-Taste zur Einstellung des Zeit-
Wertes. 
Sie können Werte zwischen 0,010 sek und 60 min einstellen. 
So verändern Sie die Einstellung (der Dezimalpunkt wird automatisch verschoben):
• Der aktuelle Wert wird blinkend angezeigt. Mit den - und -Tasten können Sie 

diesen Wert verändern. Wenn Sie die - oder -Taste tippen, ändert sich der 
Wert schrittweise, wenn Sie die - oder -Taste länger drücken, „rollt“ die Einstel-
lung zu höheren oder niedrigeren Werten. Wenn Sie keine - oder -Taste mehr 
betätigen, blinkt der neu eingestellte Wert.

• Wenn Sie die ESC-Taste drücken, wird der alte Wert wieder blinkend angezeigt.
• Wenn Sie danach die ESC-Taste ein zweites Mal betätigen, kehren Sie ohne Än-

derung ins übergeordnete Menü zurück.
• Wenn Sie bei einem blinkenden Wert die OK-Taste betätigen, wird der Wert ge-

speichert und ohne Blinken dargestellt. 
• Danach kehren Sie mit der ESC-Taste ins übergeordnete Menü zurück.
Beim Speichern eines neuen Zeit-Wertes wird die eventuell laufende Zeitfunktion be-
endet (wie bei einem Signal am Reseteingang).
Zum Einfluss der Zeit t auf das Schaltverhalten des Relais und des Transistors siehe 
Kapitel 7.4.8.
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7.4.4 Ausgang: Teilerverhältnis
Der Menüpunkt Teilerverhältnis des 
Menüs Ausgang erscheint nur, wenn 
Sie als Zeitfunktion Impulsteiler ge-
wählt haben (siehe Kapitel 7.4.1).
Vom Menüpunkt Teilerverhältnis ge-
langen Sie mit der OK-Taste zur Ein-
stellung des Teiler-Wertes.
Der Wert kann zwischen 1,000 und 9999 liegen. Die Zahl der Eingangsimpulse wird 
durch diesen Wert geteilt und auf die Ausgänge geschaltet (siehe aber auch Kapitel 
7.4.6).
Wie Sie die Einstellung verändern, ist in Kapitel 7.4.3 beschrieben. Der Dezimalpunkt 
wird automatisch verschoben.

7.4.5 Ausgang: Impulslänge
Der Menüpunkt Impulslänge des Me-
nüs Ausgang erscheint nur, wenn Sie 
als Zeitfunktion Impulsteiler gewählt 
haben (siehe Kapitel 7.4.1).
Vom Menüpunkt Impulslänge gelan-
gen Sie mit der OK-Taste zur Auswahl 
der Impulslänge (1 ms, 50 ms, 500 ms 
oder 1000 ms).
Wie Sie die Einstellung verändern, ist 
in Kapitel 7.3.1 beschrieben.
An den Ausgängen wird keine kon-
stante Frequenz ausgegeben, sondern 
eine eventuell unregelmäßig auftreten-
de Anzahl von Impulsen pro Zeitein-
heit, maximal 10 Impulse pro Sekunde 
(siehe aber auch Kapitel 7.4.6). 
Dabei muss gelten:

Beispiel:
• Maximale Eingangsfrequenz 4 kHz, Impulsteiler 2000
• Es muss gelten: Impulslänge < 0,25 x 0,5 s = 0,125 s .
• Also ist als Impulslänge 50 ms zu wählen.

Teiler- 2 0 0 0verhältnis
OK
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7.4.6 Ausgang: Relais
Vom Menüpunkt Relais des Menüs 
Ausgang gelangen Sie mit der OK-
Taste zur Auswahl der Aktivierung für 
das Relais (ON oder OFF).
Wie Sie die Einstellung verändern, ist 
in Kapitel 7.3.1 beschrieben.
Das Relais und der Transistorausgang 
schalten normalerweise simultan. Be-
achten Sie jedoch:

Andererseits ist der Transistorausgang nur für die Anschlusswerte 40 V DC / 50 mA 
ausgelegt (siehe Datenblatt).

7.4.7 Ausgang: Wiedereinschaltsperre
Vom Menüpunkt Wiedereinschaltsper-
re des Menüs Ausgang gelangen Sie 
mit der OK-Taste zur Auswahl der 
Wiedereinschaltsperre (ON oder 
OFF).
Wie Sie die Einstellung verändern, ist 
in Kapitel 7.3.1 beschrieben.
Mit der Wiedereinschaltsperre verhin-
dern Sie, dass kurzzeitige Leitungsstö-
rungen (Err LB, Err LK; siehe Kapitel 
7.3.1) vom Bedienpersonal nicht bemerkt werden.
Ist Wiedereinschaltsperre On gewählt worden, bleibt eine Fehlermeldung auf dem 
Display nach einer Störung erhalten und die Ausgänge bleiben stromlos, und zwar bis 
zu einer der folgenden Aktionen: 
• Neustart des Geräts
• Drücken der ESC-Taste
Durch jede dieser Aktionen werden die Störmeldung und die Wiedereinschaltsperre 
gelöscht und die Ausgänge werden zurückgesetzt, es sei denn, die Leitungsstörung 
liegt weiterhin vor.

Die maximale Schaltfrequenz des Relais ist < 2 Hz. 
Das Relais muss daher bei kurzen Schaltzeiten deaktiviert werden 
(OFF), um es nicht zu zerstören.
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7.4.8 Schaltverhalten der Ausgänge
Das Relais und der Transistorausgang schalten normalerweise simultan. Beachten 
Sie jedoch Kapitel 7.4.6. 
Das Schaltverhalten bei den verschiedenen Zeitfunktionen entnehmen Sie bitte den 
folgenden Abbildungen. Zu den Funktionen Fortschalten und Impulsteiler vergleichen 
Sie bitte Kapitel 7.4.1.

Bild 7.1: Eingang: Flanke steigend, 
Ausgang: Wirkungsrichtung aktiv (oder nicht parametrierbar)
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Bild 7.2: Eingang: Flanke fallend, 
Ausgang: Wirkungsrichtung aktiv (oder nicht parametrierbar)
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Bild 7.3: Eingang: Flanke steigend, 
Ausgang: Wirkungsrichtung passiv
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Bild 7.4: Eingang: Flanke fallend, 
Ausgang: Wirkungsrichtung passiv

7.5 Service

Vom Menüpunkt Service des Hauptmenüs 
gelangen Sie mit der OK-Taste zum Menü 
Service. 
Dieses Menü besteht aus 2 Menüpunkten 
(Passwort und Sprache), zwischen denen 
Sie mit den - und -Tasten wechseln 
können. 
Mit der ESC-Taste können Sie aus dem 
Menü Service jederzeit wieder in das Hauptmenü zurückkehren. 
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7.5.1 Service: Passwort
Vom Menüpunkt Passwort des Menüs 
Service gelangen Sie mit der OK-Tas-
te zur Auswahl des Passwortschutzes 
(ON oder OFF).
Wie Sie die Einstellung verändern, ist 
in Kapitel 7.3.1 beschrieben.
Bei Auslieferung des DU ist der Pass-
wortschutz inaktiv. Das Passwort ist 
nicht veränderbar.

7.5.2 Passworteingabe
Bei aktiviertem Passwortschutz müs-
sen Sie das Passwort nach jedem
Übergang vom Anzeige- in den Para-
metriermodus einmal eingegeben. 
Das Gerät springt beim ersten Ver-
such, eine Einstellung zu verändern, 
automatisch zur Passworteingabe. 
So geben Sie das Passwort ein:
• Der Wert 0 wird blinkend angezeigt. Mit den - und -Tasten können Sie den 

Wert verändern. Bitte vergleichen Sie Kapitel 7.4.3. Wenn Sie keine - oder -
Taste mehr betätigen, blinkt der neu eingestellte Wert.

• Wenn Sie die ESC-Taste drücken, wird wieder 0 angezeigt.
• Wenn Sie ein falsches Passwort eingestellt haben und die OK-Taste betätigen, 

wird wieder 0 blinkend angezeigt.
• Wenn Sie bei blinkender 0 die ESC-Taste betätigen, kehren Sie zu der Stelle zu-

rück, an der Sie eine Einstellung verändern wollten. Die Parametrierung ist aber 
weiterhin geschützt.

• Wenn Sie das richtige Passwort eingestellt haben und die OK-Taste betätigen, 
kehren Sie zu der Stelle zurück, an der Sie eine Einstellung verändern wollten. Sie 
können nun Ihre Änderungen vornehmen.
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7.5.3 Service: Sprache
Vom Menüpunkt Sprache des Menüs 
Service gelangen Sie mit der OK-Tas-
te zur Auswahl der Sprache für die Dis-
playanzeige (zur Zeit: De für Deutsch 
oder Eng für Englisch). 
Wie Sie die Einstellung verändern, ist 
in Kapitel 7.3.1 beschrieben.

Sprache

De

Eng
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1 Symbols used in this document

2 Overview

2.1 Application

K-System devices of Pepperl+Fuchs are used to transmit signals between field de-
vices and the process control system / control unit. 
Devices with the identification "Ex“ in the type designation are suitable for connecting 
field devices outside of the area subject to the danger of an explosion. Field circuits 
for these devices are intrinsically safe and are galvanically isolated from non-intrinsi-
cally safe circuits. The devices thus form the electrically-based separation between 
the area subject to the danger of explosion and the safe area in a system.

The KF -DU-Ex1.D time relays of the K 
system (DU for short) can be used to trans-
form input pulses in various ways, thus pro-
cessing them for the evaluation.
You can use a DU to record rapid counter 
pulses, for example, or to extend very short 
pulses, thus to process signals from pipe in-
spection devices with a slow PLC.

Parameters are set for the DU with an integrated control panel (see chapter 7).

2.2 Variants

The time relay is available in three versions:
• KFD2-DU-Ex1.D with a power pack for 24 V DC
• KFA5-DU-Ex1.D with a power pack for 115 V AC
• KFA6-DU-Ex1.D with a power pack for 230 V AC

This symbol indicates a warning about a possible danger. 
In the event the warning is ignored, the consequences may range from 
personal injury to death or from damage to equipment to destruction.

This symbol warns of a possible fault.
If the instruction given in this warning is not heeded, the device and any 
systems or facilities connected to it could develop a fault or even fail 
completely.

This symbol brings important information to your attention.

Warning

Attention

Note
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2.3 Inputs and outputs

A DU of the K-System from Pepperl+Fuchs has 
• an intrinsically safe input (blue terminal block) to 

which a NAMUR sensor or a mechanical contact 
can be connected and

• two outputs, specifically 
- one relay output and
- one potential free transistor output, 

as well as
• a non-intrinsically safe input for prematurely 

ending a time function once it has been started 
(reset of outputs).

Please see also Chapter 5.2.

3 Safety Instructions

KF time relays -DU-Ex1.D must only be operated by professionals 
who have been properly trained according to this manual.

Protection of operating personnel and the system is only ensured if the 
devices are used in accordance with their intended purpose. Any other 
type of operation than what is described in this manual places the 
safety and functionality of the devices and systems attached to them in 
question.

The devices must only be mounted, connected and adjusted by electri-
cal specialists outside the area subject to the danger of explosion.

If malfunctions cannot be eliminated, devices must be taken out of ser-
vice and protected from being places in service inadvertently. Devices 
must only be repaired directly by the manufacturer Pepperl+Fuchs. 
Tampering with or making changes to the devices is dangerous and 
therefore prohibited. Such activities will render any claim made under 
the warrantee null and void.

Field device input

Outputs
Reset input 
for power supply

Warning

Warning

Warning

Warning
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4 Explosion protection

For matters concerning primary explosion protection, i.e. measures to prevent or re-
strict formation of a potentially explosive atmosphere, please refer to DIN EN 1127-1 
or the corresponding national regulations. 

On the subject of secondary explosion 
protection, i.e. measures to prevent an 
ambient atmosphere capable of explo-
ding from igniting while electrical materi-
al is being used, Pepperl+Fuchs would 
be happy to provide you with a copy of 
the "Explosion protection manual“ at no 
cost. Please note in particular DIN EN 
60079-10, 
DIN EN 60079-14, DIN EN 50014 and 
DIN EN 50020 or the corresponding Fe-
deral/national requirements. Specificati-
ons for the USA are listed in the 
Explosion protection manual in Chapter 
9 and in many other sources. 
Pepperl+Fuchs also offers a video film 
and a seminar on „Instrinsic safety“.

The plant management is responsible for the heeding of the local safety 
regulations.

Note
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5 Mounting and connection type

5.1 Mounting

Devices of the K system of Pepperl+Fuchs and thus KF -
DU-Ex1.D time relays as well can be mounted on a 35-mm 
DIN rail in accordance with DIN EN 50022. To do this, simply 
snap the devices in place vertically , never tipped or at an 
angle from the side.
Additional possibilities for mounting, e.g. using the “Power 
Rail”, can be found in the “DIN-Rail Housing” catalog from 
Pepperl+Fuchs or in the “CD-ROM catalog”.

Figure 5.1: Dimensions of the KF -DU-Ex1.D

5.2 Connection type

Removable terminals of the KF model line significant-
ly simplify the task of connecting and constructing a 
switch cabinet. If a service call is needed, they make 
it possible to replace devices quickly and without er-
rors. 
Terminals are equipped with screws, are self-ope-
ning, have a large connection area for a wire cross-
section up to 2.5 mm² and coded plugs, making it im-
possible to mix them up.

The layout of the KF -DU-Ex1.D time relay corresponding to protec-
tion class IP20 and must therefore be protected against adverse ambi-
ent conditions (water, small foreign objects).

Attention

ESC

OK
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The intrinsically safe field circuit is connected to the blue
terminals 1 and 3. This circuit can be directed into the 
area subject to the danger of explosion with interface ca-
bles in accordance with DIN EN 60079-14. Terminal 2 al-
ways remains free. 
You can connect:
• a sensor in accordance with DIN EN 60947-5-6 (NA-

MUR)
• a mechanical contact
If there is a mechanical contact you can add the following 
externally (as close as possible to the contact):
• A parallel resistor for lead break monitoring
• A series resistor for short circuit monitoring
In reference to these monitoring options, please see also 
Chapter 7.3.1.
Terminals 4 - 6, 7 - 9 and 16 - 18 do not exist for the DU.

The functions of the green terminals are 
as follow:
• Terminals 10 - 12: Relays
• Terminals 13 / 14: Reset input 

(15 free)
• Terminals 19 / 20: transistor output (21 

free)
• Terminals 23 / 24: power supply (22 

free)
For power supply via power rail, please 
refer to the"DIN-Rail Housing" catalog of 
Pepperl+Fuchs
or the "CD-ROM catalog“. 
On the exact terminal assignments, please see also the data sheet. 

� � � � � �

� � 	 
 �

� � � � � �

� � � � � �

� � � 

�
�
�
�

�
�
�
�
�
�


1 3

654321

23 24

14

13

3

1

20

19

12
11

10

Reset input
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5.3 Front side of the DU

On the front side of the DU you will find:
• LED IN CHK 1 (yellow/red) for display 

- of input pulses (flashes yellow cyclically)
- of an input malfunction (flashes red)
- of a device malfunction (continuously red)

• Green PWR LED, to indicate the presence of the 
supply voltage

• LED OUT 1 (yellow) to indicate relay active
• LED OUT 2 (yellow) to indicate transistor active
• A display for time and malfunction display and for 

display in parameter setting mode
• Four keys for parameterisation on the DU

-  (Up)
-  (Down)
- ESC (Escape)
- OK

ESC

OK
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6 Menu overview of parameter assignment

The following illustration is intended above all to orient you quickly if you are already 
familiar with parameter assignment for the DU. For a detailed description, please refer 
to Chapter 7. Menu items that appear in grey are only visible for certain output func-
tions.

Display Mode Input Lead Fault LB

Ramp SC

Output Function One-shot out-
put

Mode
One-shot outo-

put
retriggering

Time Pulse
extension

Distributor ratio Pulse
limiting

Pulse length Energising
delay

Relay De-energising
delay

Restart inhibit Serial swit-
ching

Pulse separa-
tor

Service Password

Language
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7 Work with Device Data

7.1 Display mode

In normal mode the following is displayed:
• If one of the time functions one-shot output, one-shot output retriggering, pulse ex-

tension, pulse limiting, energising delay or de-energising delay has been started 
(see chapter 7.4.8), the elapsed time is shown in the first line of the display in se-
conds. The second line of the display shows the ratio between the elapsed time and 
the total amount of time required for the time function in the form of a bar. When the 
time has expired, 0 is displayed.

• There is no display for the serial switching function (see chapter 7.4.1). The display 
shows 0. 

• For the pulse separator function (see chapter 7.4.1) the first line of the display 
shows the number of input pulses since the last output pulse. The second line of 
the display shows the growth of the input pulse until the next output pulse in the 
form of a bar.

If a fault occurs, one of the following messages is displayed until the fault is corrected 
(as long as this is configured): 
• Err device for a device error
• Err LB for an interruption in the sensor line
• Err SC for a short circuit in the sensor line
On selecting error messages see chapter 7.3.1.
The outputs always revert to a no-current state when there is a malfunction.
If restart inhibit (see chapter 7.4.7) has been triggered, a message to that effect will 
be displayed in the second line of the display.
You can prematurely terminate a time function that has started with a signal of at least 
100 ms on the Reset input (terminals 13/14). The outputs are reset if you have selec-
ted passive as a mode of operation (see chapter 7.4.2), and they are energised, other-
wise they are de-energised.

7.2 Main menu

To go from display mode to the main menu 
of parameter assignment mode, press the 
ESC and OK keys simultaneously for 
about 1 second. 
The main menu consists of 3 menu items 
(Input, Output, and Service). You can 
switch back and forth between them with 
the and keys. You can use the 
ESC key to return to display mode from 
the main menu at any time. 

Input

20.01

Err LB ESC

ESC

+

Output

Service

Display mode

Main menu

E.g.:

OK
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You can protect parameter assignment from unauthorised changes with a password
(see chapter 7.5.1). In this case, users can see the various settings before entering 
the password in parameter assignment mode, but they cannot make any changes. 
The first time an attempt is made to change a setting, the program automatically 
jumps to password entry. 
You must enter the password once after each transfer from display mode to parame-
ter assignment mode. Input is described in Chapter 7.5.2.
If 10 minutes elapse without a key being pressed in configuration mode, the device 
switches automatically back to display mode.

7.3 Input

From the Input menu option of the main 
menu you can use the OK key to reach 
the Input menu. 
This menu consists of 1 or 2 menu items 
(Lead fault and Ramp). You can switch 
back and forth between them with the
and keys. 
The Ramp menu item does not appear 
unless you have selected Serial switching or Pulse separator as a time function (see 
chapter 7.4.1).
You can use the ESC key to return to the main menu from the Input menu at any time. 

7.3.1 Input: Lead fault
From the Lead fault menu option in the In-
put menu, you can use the OK key to re-
turn to the Lead fault menu. 
This menu consists of two 2 menu options 
(LB for lead break and SC for short circuit). 
You can switch back and forth between 
them with the and keys. 
You can use the ESC key to return to the 
Input menu at any time from the Lead fault 
menu.
From the LB menu option in the Lead 
fault menu, you can use the OK key to 
select lead break monitoring for the 
sensor input (ON or OFF).
Correspondingly, from theLB menu op-
tion in the Lead fault menu, you can 
use the OK key to select lead break 
monitoring for the sensor input (ON or 
OFF).

OK

ESC
Input

Lead Fault

Ramp

Input Menu

OK

ESC
Lead fault

SC

LB

Menu
Lead fault

OK = save

OK

ESC
LB / SC

LB / SC

LB / SC

ON

OFF

ESC
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The setting is modified as follows:
• The current selection is displayed flashing. You can use the and keys 

to switch back and forth between the possibilities. If you stop pressing the or
keys for a while, the value that was just selected flashes.

• If you press the ESC key, the old value will be appear again in the flashing display.
• If you press the ESC key a second time, you will go back to the higher-level menu 

without any changes being made.
• If you press the OK key while a value is flashing, the value will be saved, and will 

then be displayed without flashing. 
• After that you can return to the higher-level menu with the ESC key.
When lead fault monitoring is active, the system tests for terminal 3 whether no cur-
rent is flowing (LB) or whether the input current is too high (SC).
For lead break monitoring, an appropriate parallel resistor must be present in the sen-
sor or externally. For short-circuit monitoring, an appropriate series resistor must be 
present in the sensor or externally (see chapter 5.2).

7.3.2 Input: Ramp
The Ramp menu item of the Input 
menu does not appear unless you 
have selected Serial switching or 
Pulse separator as a time function (see 
chapter 7.4.1).
From the Ramp menu item, you can 
use the OK key to select the mode of 
operation for the 
(rising or falling input).
The method for changing the setting is 
described in Chapter 7.3.1. 
On the effect of the ramp on switching behaviour and the transistor see chapter 7.4.8.

OK = saveESC

OK

ESC
Ramp

Rising

Falling
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7.4 Output

From the Output menu option in the main 
menu, you can use the OK key to reach 
the Output menu. 
This consists of at least the menu items 
Function, Relays and 
Restart inhibit. Depending on which time 
function is selected (see chapter 7.4.1) 
the following menu items may be added to 
this list: Mode, Time, Distributor ratio, and 
Pulse length. You can switch back and 
forth between the menu options with the

and keys. 
The Mode menu item does not appear un-
less you have selected One-shot output, 
One-shot output retriggering, Pulse ex-
tension or Pulse limiting as a time function 
(see chapter 7.4.1).
The Time menu item does not appear un-
less you have selected Serial switching or 
Pulse separator as a time function (see 
chapter 7.4.1).
The Distributor ratio and Pulse length
menu items do not appear unless you 
have selected Pulse separator as a time 
function (see chapter 7.4.1).
You can use the ESC key to return to the 
main menu from the Output menu at any 
time.

OK

ESC
Output

Mode

Function

Output menu

Time

Relay

Restart
Inhibit

Separator

Pulse length

ratio
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7.4.1 Output: Function
You can use the OK key to go from the 
Function  menu item in the Output 
menu to select the time function (one-
shot output, one-shot output retrigge-
ring, pulse extension, pulse delay, en-
ergising delay, de-energising delay, 
auxiliary switching or pulse separator).
The method for changing the setting is 
described in Chapter 7.3.1. 
The selected time function applies to 
the relay and the transistor output 
jointly. It is not possible to have diffe-
rent time functions for the two outputs.
When a new time function is saved, 
any time function that may still be run-
ning is terminated (in the same way as 
it is with a signal on the Reset input).
• When the Serial switching function 

is selected, input pulses are swit-
ched to the outputs 1:1 (but see also 
Chapter 7.4.6). The pulses can then 
be evaluated in the process control 
system / in the control system. The 
DU is merely a separator between 
the intrinsically safe and the non-in-
trinsically safe current for this func-
tion.

• When the Pulse separator function 
is selected, the number of input pul-
ses is divided by a fixed value which 
is switched to the outputs (see chap-
ter 7.4.4 and Chapter 7.4.5, but see 
also Chapter 7.4.6). 

• Switching behaviour is described for 
the other time functions in Chapter 
7.4.8.

OK = saveESC

OK

ESC
Function

One-shot 

One-shot output

Pulse

Pulse

Energising

De-energising

Serial 

Retriggering

extension

limiting

delay

delay

Pulse 

output

switching

separator
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7.4.2 Output: Mode (mode of operation)
The Mode menu item of the output 
menu does not appear unless you 
have selected one-shot output, one-
shot output retriggering, pulse extensi-
on or pulse limiting as a time function 
(see chapter 7.4.1).
From the Mode menu option you can 
use the OK key to select the mode of 
operation for the two outputs (Active or 
Passive).
The two outputs always have the same mode of operation.
On the effect of the mode of operation on switching behaviour and the transistor see 
chapter 7.4.8.
The method for changing the setting is described in Chapter 7.3.1. 

7.4.3 Output: Time
The Time menu item of the Output 
menu does not appear unless you 
have selected Serial switching or Pul-
se separator as a time function (see 
chapter 7.4.1).
From the Time menu item, you can use 
the OK key to make adjustments to the 
time value. 
You can set values to between 0.010 sec and 60 min. 
To change the setting, proceed as follows (the decimal point is moved automatically):
• The current value is displayed flashing. You can use the and keys to 

change this value. If you press the or key, the value changes incremen-
tally. If you hold down the or key for a certain amount of time, the setting 
"rolls" quickly through higher or lower values. If you do not press the or
key any more for a while, the value that was just set flashes.

• If you press the ESC key, the old value will be appear again in the flashing display.
• If you press the ESC key a second time, you will go back to the higher-level menu 

without any changes being made.
• If you press the OK key while a value is flashing, the value will be saved, and will 

then be displayed without flashing. 
• After that you can return to the higher-level menu with the ESC key.
When a new time value is saved, any time function that may still be running is termi-
nated (the same way it is with a signal on the Reset input).
On the effect of Time t on switching behaviour and the transistor see chapter 7.4.8.

OK = saveESC

OK

ESC
Mode

Active

Passive

OK = saveESC

2 0 . 0 1OK

ESC
Time sec
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7.4.4 Output: Distributor ratio
The Distributor ratio menu item of the 
Output menu does not appear unless 
you have selected Pulse separator as 
a time function (see chapter 7.4.1).
From the distributor ratio menu item 
you can use the OK key to adjust the 
distributor value.
The value may range between 1,000 and 9999. The number of input pulses is divided 
by this value and switched to the outputs (but see also Chapter 7.4.6). 
The procedure for changing the setting is described in Chapter 7.4.3. The decimal 
point is moved automatically.

7.4.5 Output: Pulse length
The Pulse length menu item of the Out-
put menu does not appear unless you 
have selected Pulse separator as a 
time function (see chapter 7.4.1).
From the Pulse length menu item you 
can use the OK key to select a pulse 
length of (1 ms, 50 ms, 500 ms or 1000
ms).
The method for changing the setting is 
described in Chapter 7.3.1. 
The frequency that is generated on the 
outputs is not constant, but rather a 
number of pulses per unit of time that 
may vary irregularly with a maximum of 
10 pulses per second (but see also 
Chapter 7.4.6). 
where the following must hold:

Example:
• Maximum input frequency 4 kHz, pulse separator 2000
• The following must be true: Pulse length < 0.25 x 0.5 s = 0.125 s .
• The pulse length should therefore be selected at 50 ms.

Separator 2 0 0 0
OK

ESC

OK = saveESC

ratio

ms

Pulse length

ms

ms

OK

ESC

OK = saveESC

1000

500

50

ms
1

Pulse length < 1
4

pulse separator
maximum input frequency
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7.4.6 Output: Relay
From the Relay menu item of the Out-
put menu, you can use the OK key to 
select activation for the relay (ON or 
OFF).
The method for changing the setting is 
described in Chapter 7.3.1. 
Normally the relay and the transistor 
output switch simultaneously. You 
should nevertheless note:

On the other side, the transistor output is only designed for connection values 40 V 
DC / 50 mA (see data sheet).

7.4.7 Output: Restart inhibit
You can use the OK key to select re-
start inhibit (ON or OFF) from the Re-
start inhibit  menu item in the Output 
menu.
The method for changing the setting is 
described inChapter 7.3.1. 
Restart inhibit can be used to prevent 
very brief periods when line faults were 
present (Err LB, Err SC; see chapter 
7.3.1) from going unnoticed by the 
operating personnel.
If you have selected Restart inhibit On, an error message remains in the display after 
a fault and no current is supplied to the outputs. This continues until one of the follo-
wing actions is performed: 
• Restarting the device
• Press the ESC key
Each of these actions causes the error message and restart inhibit to be deleted and 
the outputs to be reset unless there is still a line fault.

The maximum switching frequency of the relay is < 2 Hz. 
The relay must therefore be deactivated for short switching times (OFF)
to prevent it from being destroyed.

OK = saveESC

OK

ESC
Relay

ON

OFF

Relay

Relay

Attention

ON

OFF
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OK
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7.4.8  Switching behaviour of the outputs
Normally the relay and the transistor output switch simultaneously. You should never-
theless note Chapter 7.4.6. 
On the switching behaviour for different time functions, please see the following illus-
trations. On the Serial switching and Pulse separator functions, please see Chapter 
7.4.1.
Figure 7.1: Input: Ramp rising, 

Output: Mode of operation active (or no parameter can be set)

Energised
De-energised

Energised
De-energised

Energised
De-energised

Energised
De-energised

Energised
De-energised

Input signal:

t t t

t t

t t

t t t

Energised
De-energised

One-shot output function:

t t t

Energised
De-energised t t

Output signal:

t
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Pulse limiting function:
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One-shot output retriggering function:
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Figure 7.2: Input: Ramp falling, 
Output: Mode of operation active (or no parameter can be set)

Energised
De-energised

Energised
De-energised

Energised
De-energised

Energised
De-energised

Energised
De-energised

Input signal:

t t t

t t

t t

t t t

Energised
De-energised

One-shot output function:

t t t

Energised
De-energised t t

Output signal:

t

De-energising delay function:

Energising delay function:

Pulse limiting function:

Pulse extension function:

One-shot output retriggering function:

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 359 of 597



KF -DU-Ex1.D time relays
Work with Device Data

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com

D
at

e 
of

 is
su

e 
26

.0
2.

20
03

20

Figure 7.3: Input: Ramp rising, 
Output: Mode of operation passive
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Figure 7.4: Input: Ramp falling, 
Output: Mode of operation passive

7.5 Service

From the Service menu option in the main 
menu you can use the OK key to go to the 
Service menu. 
This menu consists of 2 menu items 
(Password and Language). You can 
switch back and forth between them with 
the and keys. 
You can use the ESC key to return from 
the Service menu back to the main menu at any time. 
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7.5.1 Service: Password
From the Password menu item of the 
Service menu, you can use the OK key 
to select password protection (ON or 
OFF).
The method for changing the setting is 
described inChapter 7.3.1. 
When the DU leaves the factory, pass-
word protection is inactive. The pass-
word cannot be changed.

7.5.2 Password input
When password protection is activa-
ted, you must enter the password on-
ce after each transfer from display 
mode to parameter assignment mode. 
The first time an attempt is made to 
change a setting, the program auto-
matically jumps to password input. 
The password is entered as follows:
• The value 0 is displayed flashing. You can use the and keys to change 

the value. See also Chapter 7.4.3. If you do not press either the or key 
for a while, the newly set value flashes.

• If you press the ESC key, 0 will be displayed again.
• If you have entered a wrong password and you press the OK key, a flashing 0 will 

be displayed again.
• If you press the ESC key while 0 is flashing, you will return to the place where you 

wanted to change a setting. Parameter assignment is still protected, however.
• If you have entered the correct password and you press the OK key, you will go 

back to the point where you wanted to change a setting. Now you can make your 
change

7.5.3 Service: Language
From the Language menu item of the 
Service menu you can use the OK key 
to select the language for the screen 
display (currently: De for German or 
Eng for English). 
The method for changing the setting is 
described inChapter 7.3.1. 

OK = saveESC

OK

ESC
Password

Pass

Pass

ON

OFF

The password is 1234.

ESC

Pass
0 0 0 0

ESC

Attempt
to change

OK

Language
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OK = saveESC
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1 Symbols Used

2 Overview

2.1 Range of application:

The K-System devices from Pepperl+Fuchs are used for transmitting signals between 
the field devices and the process control system/control system. The devices marked 
with "Ex" in the type designation are suitable for the connection of field devices used 
in potentially explosive atmospheres. The field circuits with these devices are 
intrinsically safe and are galvanically isolated from the non-intrinsically safe circuits. 
The devices thus establish an electromagnetic separation between the potentially 
explosive atmospheres and the safe areas in a system. The less-expensive devices 
without Ex-approval may be used for signal transmission between field devices in the 
safe areas and the process control system/control system. 

Typical applications for the rotational speed 
controllers KF -DWB- 1.D of the 
K-System (abbreviated DWB) are limit-value 
monitoring during flow and rotational-speed
measurements (MAX-Alarm and MIN-Alarm). 
The DWBs are parameterized using an 
integrated control panel.

This symbol warns of possible danger. 
Failure to heed this warning can lead to personal injury or death and/or 
damage to or destruction of equipment.

This symbol warns the user of a possible failure.
Failure to heed this warning can lead to total failure of the equipment 
and any other connected equipment.

This symbol alerts the user of an important hint.
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2.2 Model variations

The rotational speed controller is available in six variants:
• KFD2-DWB-Ex1.D and KFD2-DWB-1.D with a power supply for DC 24 V
• KFA5-DWB-Ex1.D and KFA5-DWB-1.D with a power supply for AC 115 V
• KFA6-DWB-Ex1.D and KFA6-DWB-1.D with a  power supply for AC 230 V

2.3 Inputs and outputs

A K-System DWB from Pepperl+Fuchs has 
• an input for connecting a field device. With 

KF -DWB-Ex1.D, this input is intrinsically safe (blue 
terminal block). You may connect either a NAMUR sensor 
or a mechanical contact. With KF -DWB-1.D, the input 
is not intrinsically safe (green terminal block). You may 
connect a NAMUR sensor, a mechanical contact or a 
3-conductor sensor. A DWB also has

• two relay outputs for limit-value display. These are for 
− MAX-Alarm and for 
− MIN-Alarm and

• a non-intrinsically safe input for the 
− remote activation of the start-up override and the 
− resetting of the restart inhibition (alarm freeze).

3 Safety Notes

The rotational speed controllers KF -DWB- 1.D must only be 
operated by trained personnel in accordance with this handbook.

The safety of the operating personnel and the system are guaranteed 
only when the devices are used in accordance with their intended use. 
Safety and correct functioning of the devices and any other connected 
equipment cannot be guaranteed if operated in any way other than that 
described in this handbook.

field device input 
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4 Explosion Protection

For primary explosion protection, i.e. measures which prevent or reduce the 
development of dangerous, explosive atmospheres, please observe DIN EN 1127-1 
or the appropriate national regulations. 

For secondary explosion protection, i.e. 
measures which prevent the ignition 
through electrical equipment of 
surrounding potentially explosive 
atmospheres, Pepperl+Fuchs provides 
at no cost the "Ex protection manual". 
Please pay particular attention to 
DIN EN 60079-10, DIN EN 60079-14, 
DIN EN 50014 and DIN EN 50020 and/or 
the appropriate national regulations. The 
regulations for the USA are, for example, 
described in chapter 9 of the Ex 
Protection manual. In addition, 
Pepperl+Fuchs offers a video and 
seminar on the topic "explosion 
protection through intrinsic safety".

The devices must only be installed, connected and adjusted by qualified 
electro-technical personnel outside of the potentially explosive 
atmospheres.

In the case that a failure cannot be repaired, the devices must be taken 
out of operation and protected against inadvertently being put back into 
operation. The devices may only be repaired directly by the 
manufacturer, Pepperl+Fuchs. Additions or modifications to the devices 
are dangerous and are, therefore, not permitted. They render the
warranty void.

The responsibility for the adherence to local safety standards lies with 
the operator.
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5 Installation and Connection

5.1 Installation

The K-System devices from Pepperl+Fuchs and, so too, the 
rotational speed controller KF -DWB- 1.D can be 
mounted on a 35 mm DIN rail in accordance with DIN EN 
50022. Simply snap on the devices vertically, never tipped 
or angled from the side.
Information on additional installation options, e.g. when 
using the "Power Rail", can be found in the catalog 
"Interface Housings" from Pepperl+Fuchs or in the 
"CD-ROM catalog".

Fig. 5.1: Dimensions KF -DWB- 1.D

5.2 Connection

The detachable terminals of the KF-series 
considerably simplify the connection and the switch 
cabinet assembly. In the event of servicing, they allow 
devices to be exchanged while under voltage. The 
terminals are threaded, self-opening, have a 
generous terminal compartment for cross sections of 
up to 2.5 mm² and coded plugs to prevent incorrect 
connections.

The rotational speed controllers KF -DWB- 1.D are constructed 
in accordance with protection class IP20 and must be protected 
accordingly when exposed to adverse environmental conditions (water, 
small foreign particles).
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The intrinsically safe field circuit is connected at 
the blue terminals 1 - 3 of the 
KF -DWB-Ex1.D. These may be guided into 
the potentially explosive areas with connector 
cables in accordance with DIN EN 60079-14. 
You may connect:
• a sensor in accordance with 

DIN EN 60947-5-6 (NAMUR)
• a mechanical contact
• a mechanical contact with shunt resistor
• a mechanical contact with series and shunt 

resistors
The non-intrinsically safe field circuit is 
connected at the green terminals 1 - 3 of the 
KF -DWB-1.D. In addition to the possibilities 
listed above, you may also connect:
• a 3-conductor sensor
Terminals 4-6, 7-9 and 19-21 do not exist on the 
DWB.
The remaining green terminals serve the 
following functions:
• Terminals 10-12: relay 1
• Terminals 13 - 14: input 

start-up override (15 free)
• Terminals 16-18: relay 2
• Terminals 23 - 24: power supply (22 free)
Refer to the data sheet for the exact terminal 
assignments. 

5.3 Front side of the DWB

Located on the front side of the DWB (see above illustration) are:
• LED IN CHK 1 (yellow/red) for displaying the input signal (flashes yellow in time), 

an input error (flashes red) and a device error (permanent red)
• LED PWR (green) for displaying the supply voltage
• LED OUT 1 (yellow) to indicate relay 1 active
• LED OUT 2 (yellow) to indicate relay 2 active
• a display for measuring-value and error indication and for parameterization mode
• four buttons for parameterizing the DWB
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6 Parameterization menu overview

The following figure should serve as a reference for quick orientation, particularly 
when you are already familiar with how to parameterize the DWB. A detailed 
description of the operating steps can be found in chapter 7.
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7 Editing Device Data

7.1 Display mode

In normal operation the current measuring value is shown on the display in the 
selected unit. To select the unit see chapter 7.3.
If the reclosing lockout (see chapter 7.5.6) has been triggered and the device is still 
in normal operation, Alarm freeze is shown in the second line of the display in addition 
to the current measuring value.
In the event of an error, an error message is displayed (if appropriately 
parameterized) until corrected: 
• Err device for a device error
• Err SC for a short circuit in the sensor line
• Err LB for an interruption in the sensor line
To select the error messages see chapter 7.4.1.
The relays always switch to the de-energized state in the event of an error.

7.2 Main menu

To change to the Main menu of the 
parameterization mode from the display 
mode, simultaneously press the Esc
and OK buttons for approx. 1 second. 
You can prevent unauthorized persons 
from making changes in the 
parameterization mode by means of a 
password (see chapter 7.6.1). While it is 
possible in this case to view the various 
settings in the parameterization mode 
before entering a password, no changes 
can be made. The first time an attempt is 
made to change a setting, the device 
automatically prompts the user for a 
password. The password must be 
entered once each time you change 
from display mode to parameterization 
mode. The entry is described in chapter 
7.6.2.
The Main menu consists of 4 menu 
items (Unit, Input, Output, Service). You can switch between them using the ▲  and 
▼ buttons. With the Esc button, you can return at any time from the Main menu to the 
display mode. 
If no button is pressed for 10 minutes while in the parameterization mode, the device 
automatically returns to the display mode.
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7.3 Unit

From the menu option Unit of the Main 
menu, you can use the OK button to 
access the selection for the unit of the 
measuring value display (Hz or rpm = 
rotations per minute).
How to change the setting:
• The current selection is displayed. 

Use the ▲ and ▼ buttons to 
alternate between the possible 
settings. If neither the ▲ nor ▼
button is pressed, the new set value 
flashes.

• If you press the Esc button, the old value is redisplayed.
• If you press the OK button, the displayed value is saved and then displayed without 

flashing. 
• If the value does not flash, you can use the Esc button to return to the next-higher 

menu.

7.4 Input

From the menu option Input of the Main 
menu, you can use the OK button to 
switch to the Input menu. 
This consists of 4 or 5 menu options (Line 
Monitor, Smooth, P/revolution, Filter and 
Startup). You can switch between these 
options with the ▲ and ▼ buttons. 
The menu option P/revolution only 
appears when rpm has been selected as 
the unit for the measuring value display 
(see chapter 7.3).
With the Esc button, you can return at any 
time from the Input menu to the Main 
menu. 
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7.4.1 Input: Line Monitor
From the menu option Line Monitor of the 
Input menu, you can use the OK button to 
switch to the Line Monitor menu. 
This menu consists of 2 menu options
(Line Break and Short Circuit). You can 
switch between them using the ▲ and ▼
buttons. 
With the Esc button, you can return at any 
time from the Line Monitor menu to the 
Input menu. 
From the menu option LB of the Line 
Monitor menu, you can use the OK
button to access the line-breakage 
monitoring selection (ON or OFF). 
If a mechanical contact is connected
as a sensor, an appropriate shunt 
resistor must be present for the 
line-breakage monitoring.
How to change the setting is described 
in chapter 7.3.
The selection of short-circuit 
monitoring is performed analogously.
If a mechanical contact is connected as a sensor, an appropriate series resistor must 
be present for the short-circuit monitoring.

7.4.2 Input: Smooth (smoothing)
From the menu option Smooth of the 
Input menu, you can use the OK button 
to access the selection for the 
smoothing value. 
With strongly fluctuating measuring 
values, you can use smoothing to 
influence how fast a relay reacts to a 
change in input value. You can set 
values between 0 (no smoothing) and 255 (maximum smoothing).
How to change the setting:
• The set value is displayed. This value can be changed using the ▲ and ▼ buttons. 

When you quickly press either the ▲ or ▼ button, the value changes incrementally. 
If either the ▲ or ▼ button is pressed for a longer period of time, the setting "rolls" 
to higher or lower values, respectively. If neither the ▲ nor ▼ button is pressed, the 
new set value flashes.

• If you press the Esc button, the old value is redisplayed.
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• If you press the OK button, the displayed value is saved and then displayed without 
flashing. 

• If the value does not flash, you can use the Esc button to return to the next-higher 
menu.

7.4.3 Input: P/revolution (Pulse/Revolu-
tion)
The menu option P/revolution of the 
Input menu only appears together with 
the unit rpm. From the menu option 
P/revolution, you can use the OK
button to set the value for the pulses 
per revolution. 
This value, which is dependent on the sensor used, is required for the output of the 
measuring value when the unit rpm is used (rotations per minute). Values between 0 
and 65535 may be set for pulses/revolution.
How to change the setting is described in chapter 7.4.2.

7.4.4 Input: Filter (bounce filter)
From the menu option Filter of the 
Input menu, you can use the OK button 
to access the selection of the bounce 
filter (ON or OFF).
A bounce filter may be necessary 
when using a mechanical contact.
How to change the setting is described 
in chapter 7.3.

7.4.5 Input: Startup (start-up override)
From the menu option Startup of the 
Input menu, you can use the OK button 
to access the setting for the duration of 
the start-up override.
Values between 0 and 1000 seconds 
may be set.
How to change the setting is described in chapter 7.4.2.
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7.4.6 Activating start-up override
• The start-up override is inactive when the value 0 is set.
• With values > 0, you can prevent, by means of a signal at terminals 13/14 (min. 100 

ms), a relay from reporting a limit-value underrange during the override period 
(start-up phase).

• Start-up override only affects relays with switch direction MIN. If the operating 
mode of such a relay is "Active", it remains released during the override period; if 
the operating mode is "Passive", it is forcibly triggered during the override period.

• The start-up override is edge triggered: before it can be retriggered, the signal at 
terminals 13/14 must be switched off for at least 200 ms. If a signal interruption
occurs and a new signal arrives during the override period, the timer is restarted.

7.5 Output

From the menu option Output of the Main 
menu, you can use the OK button to 
switch to the Output menu. 
This menu consists of 2 menu options  
(Rel 1 and Rel 2). You can switch 
between them using the ▲  and ▼
buttons. 
With the Esc button, you can return at any 
time from the Output menu to the Main menu. 
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With the OK button, you can switch from 
both menu options of the Output menu to 
the Limit Value menu. This is identical for 
both relays and is, for this reason, 
described here only once.
The Limit Value menu consists of 5 menu 
options (MIN/MAX, Trip, Hyst, Mode and 
Alarm freeze). You can switch between 
them using the ▲  and ▼ buttons. 
With the Esc button, you can return at any 
time from the Limit Value menu to the 
Output menu. 
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7.5.1 Switching behaviour of the relay
Available settings for the switch direction are MIN and MAX; available settings for the 
operating mode (mode)  are Active and Passive.
Range of application:
• Switch direction MAX, operating mode active:

alarm on overrange, e.g. horn on
• Switch direction MAX, operating mode passive:

overcharge protection, monitoring for excess speed, e.g. pump or drive off; with 
large hysteresis MIN-MAX operation, e.g. pump/drive on/off

• Switch direction MIN, operating mode active:
alarm on underrange, e.g. horn on

• Switch direction MIN, operating mode passive:
overload protection, monitoring for underspeed, e.g. pump off, when nothing flows

Fig. 7.1: Switching performance of the relay
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7.5.2 Output MIN/MAX (switch direction)
From the menu option MIN/MAX of the 
Limit Value menu, you can use the  OK
button to access the selection of the 
switch direction for the selected relay 
(MAX or MIN).
How to change the setting is described 
in chapter 7.3.

7.5.3 Output: Trip (switching point)
From the menu option Trip of the Limit 
Value menu, you can use the OK
button to access the selection of the 
value for the switching point of the 
selected relay.
This value is to be entered in the unit 
which was selected under Unit (see 
chapter 7.3). Values between 0.001 Hz and 5000 Hz may be entered. The maximum 
value which may be entered for rpm is calculated from the p/revolution value (see 
chapter 7.4.3) as 0.001 x 60 : p/revolution and 5000 x 60 : p/revolution.
How to change the setting is described in chapter 7.4.2. The decimal point is shifted 
automatically. 

7.5.4 Output: Hyst (hysteresis)
From the menu option Hyst of the Limit 
Value menu, you can use the OK
button to access the selection for the 
value of the hysteresis of the selected 
relay.
This value is to be entered in the unit 
which was selected under Unit (see 
chapter 7.3). Values between  0.001 Hz and 5000 Hz may be entered. The maximum 
value which may be entered for rpm is calculated from the p/revolution value (see 
chapter 7.4.3) as 0.001 x 60 : p/revolution and 5000 x 60 : p/revolution.
The hysteresis should be > 1 % of the switching point to prevent relay chatter.
How to change the setting is described in chapter 7.4.2. The decimal point is shifted 
automatically.
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7.5.5 Output: Mode (operating mode)
From the menu option Mode of the 
Limit Value menu, you can use the OK
button to access the selection of the 
operating mode for the selected relay 
(Active or Passive).
How to change the setting is described 
in chapter 7.3.

7.5.6 Output: Alarm freeze (reclosing 
lockout)
From the menu option Alarm freeze of 
the Limit Value menu, you can use the  
OK button to access the selection of 
the reclosing lockout (ON or OFF).
The reclosing lockout is used to 
prevent brief limit value overranges or 
line interference (LB, SC; see chapter 
7.4.1) from not being noticed by the 
operating personnel.
If Alarm freeze On is selected, the 
relay remains in the new state after it is switched until one of the following actions 
occurs:
• Device restart
• Signal at terminals 13/14 (start-up override) 
• The Esc button is pressed
Any one of these actions resets the relay.
If Alarm freeze On is selected and the relay is configured with the switch direction 
MIN, the startup override must be triggered on device startup. Otherwise, the relay is 
immediately blocked by a limit-value alarm and the reclosing lockout.
How to change the setting is described in chapter 7.3.
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7.6 Service

7.6.1 Activating password protection
From the menu option Service of the 
Main menu, you can use the OK button 
to access the selection of password 
protection (ON or OFF). 
On delivery of the rotational speed 
controller, password protection is 
inactive. The password cannot be 
changed and is 1234.
How to change the setting is described 
in chapter 7.3.

7.6.2 Password entry
When password protection is 
activated, the password must be 
entered once each time you change 
from the display mode to the 
parameterization mode. The first time 
an attempt is made to change a 
setting, the device automatically 
prompts the user for a password. 
How to enter the password:
• The value 0000 is displayed.  The value can be changed using the ▲ and ▼

buttons. When you press either the ▲ or ▼ button, the value changes 
incrementally. If either the ▲ or ▼ button is pressed for a longer period of time, the 
setting "rolls" to higher or lower values, respectively. If neither the ▲ nor ▼ button 
is pressed, the new set value flashes.

• If you press the Esc button, 0000 is redisplayed.
• When you press the OK button and the correct password has been entered, the 

value is displayed without flashing. If an incorrect password has been entered, 
0000 is displayed again.

• Use the Esc button to return to the position at which you would like to change a 
setting. 

If you have entered the correct password, you may now make your changes. If the 
correct password was not entered, no parameterization changes may be made.
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▼ ▲

OK = saveEsc

OK

EscService

Pass

Pass

ON

OFF

Esc

Pass
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The general terms of delivery for products and services produced or provided by the electrical industry as
published by the Zentralverband Elektrotechnik und Elektroindustrie (ZVEI) e.V.

in its most recent edition as well as the supplementary proviso: "Extended property proviso" are applicable.

We at Pepperl+Fuchs feel obligated to contribute to the future;
this publication is, therefore, printed on paper bleached without the use of chlorine.
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With regard to the supply of products, the current issue of the following document is applicable:
The general terms of delivery for products and services of the electrical industry, as published by 

the central association of the "Elektrotechnik und Elektroindustrie (ZVEI) e.V.",
 including the supplementary clause "Extended reservation of title".

We at Pepperl+Fuchs recognise a duty to make a contribution to the future.
For this reason, this printed matter is produced on paper bleached without the use of chlorine.
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1 Symbols used

2 Overview

2.1 Range of application:

The K-System devices from Pepperl+Fuchs are used for transmitting signals between the field devices 
and the process control system/control system. 

The devices marked with "Ex" in the type designation are suitable for the connection of field devices 
used in potentially explosive atmospheres. Field circuits for these devices are intrinsically safe and are 
galvanically isolated from non-intrinsically safe circuits. The devices thus establish an electromagnetic 
separation between the potentially explosive atmospheres and the safe areas in a system. 

Devices without Ex-identification can be used to transmit signals between field devices and the 
process control system/control unit. 

This symbol warns of possible danger. 
Failure to heed this warning may result in personal injury or death, or property 
damage, including destruction.

This symbol warns the user of a possible failure.
Failure to heed this warning can lead to total failure of the equipment and any 
other connected equipment.

This symbol alerts the user of an important hint.

Warning

Attention

Note

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 393 of 597



Universal frequency converter KF**-UFC-(Ex)1.D
Overview

D
at

e 
of

 is
su

e
05

/1
7/

06
09

85
27

4 Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com

Typical applications for the K-System 
KF**-UFC-(Ex)1(.D) universal frequency converter 
(UFC) are flow and RPM measurements. 

The UFC accomplishes this by converting an input 
frequency into a frequency-proportional current 
which can, for example, then be redirected to a 
display device or the analogue input of the process 
control system/control system. 

Moreover, the UFC can be used as a signal divider 
and as a rotational speed controller (limit-value 
display for MAX alarm and for MIN alarm).

2.2 Model variations

The following versions of the universal frequency converter are available:

.D = with control panel

without a dot and identifying letter = no control panel

Ex = for connecting field devices outside the area subject to the 
danger of explosion

without identifying letter = for connecting field devices in the safe 
area

D2 = with power supply for 24 V DC (green cover on output side); 
for power supply via Power Rail with error message cache, please 
consult the Pepperl+Fuchs catalogue "Interface DIN-Rail 
Housing", or the CD-ROM catalogue.

U8 = with universal voltage power supply, which can use an input 
voltage from 20 V DC up to 90 V DC, and 48 V AC up to 253 V AC, 
with no need for switching or for matching polarity (grey cover on 
output side)

KF**-UFC-**1**
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3 Safety instructions

The KF**-UFC-(Ex)1(.D) universal frequency converter may only be operated by 
trained professionals in a manner corresponding to this operation manual.

The protection of operating personnel and of the system is only ensured if the 
devices are used in accordance with their intended purpose. Any other type of 
operation than that described in this manual places the safety and functionality of 
the devices and systems connected to them in question.

The devices may only be installed, connected, and adjusted by electrical 
professionals outside the explosion-hazardous area.

If malfunctions cannot be eliminated, the devices must be taken out of operation 
and protected from being placed in service again inadvertently. Devices must 
only be repaired directly by the manufacturer Pepperl+Fuchs. Tampering with or 
making changes to the devices is dangerous and therefore not permitted. They 
render the warranty void.

The responsibility for the adherence to local safety standards lies with the 
operator.

Warning

Warning

Warning

Warning

Note
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4 Explosion protection

For primary explosion protection, that is, for measures to be taken to 
prevent or hinder the development of a dangerous explosive atmosphere, 
please observe the guideline 1999/92/EG (ATEX 137) or the 
corresponding national guidelines. 

For secondary explosion protection, that is, for measures to hinder the 
ignition of a surrounding explosive atmosphere by electrical devices, 
Pepperl+Fuchs will gladly make the "Explosion Protection Manual" 
available to you for a nominal fee. 

Note in particular DIN EN 60079-10, DIN EN 60079-14, DIN EN 50014 and 
DIN EN 50020, or the corresponding national guidelines.

Pepperl+Fuchs also offers a seminar on the topic of explosion protection.

5 Installation and connection

5.1 Installation

The K-System devices by Pepperl+Fuchs, including the KF**-UFC-(Ex)1(.D) 
universal frequency converter can be mounted on a 35 mm standard rail 
corresponding to DIN EN 50022. Simply snap on the devices vertically, never 
tipped or angled from the side.

Information on additional installation options, e. g. when using the Power Rail, 
can be found in the catalogue "Interface DIN-Rail Housing" from Pepperl+Fuchs 
or in the CD-ROM catalogue.

The KF**-UFC-(Ex)1(.D) universal frequency converters are installed in protection 
class IP20 and must therefore be protected from adverse environmental conditions 
(water, small foreign bodies).

PROCESS AUTOMATION

MANUAL
EXPLOSION PROTECTION

          Intrinsic Safety
Explosion Protection

Attention
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Dimensions of the 
KF**-UFC-(Ex)1(.D)

5.2 Connection

The detachable clamps of the KF-series considerably simplify the 
connection and the switch cabinet assembly. They make it 
possible to replace devices quickly and without error if a customer 
service becomes necessary. 

Terminals are equipped with screws, are self-opening, have a 
large connection area for a wire cross-section up to 2.5 mm² and 
coded plugs, making it impossible to mix them up.
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The intrinsically safe field circuit is connected to 
the blue terminals 1 and 3 of the KF**-UFC-
Ex1(.D). These may be guided into the potentially 
explosive areas with connector cables in 
accordance with DIN EN 60079-14. Terminal 2 of 
the KF**-UFC-Ex1(.D) is always left 
unconnected.

The non-intrinsically safe field circuit is 
connected to the green terminals 1 through 3 of 
the KF**-UFC-1(.D).

You can connect:

• a sensor corresponding to 
DIN EN 60947-5-6 (NAMUR)

• a mechanical contact

• only KF**-UFC-1(.D): 
a three-lead sensor (PNP, NPN, 
push-pull output stage)

For sensors that do not have the appropriate 
internal resistors, you can add the following 
externally (as close as possible to the sensor):

• a parallel resistor for open-circuit monitoring 
(not possible for NPN sensors or push-pull 
output stages)

• a series resistor for short circuit monitoring

In reference to these monitoring options, please 
see also section 7.2.

Terminals 4 ... 6 do not exist for the UFC.

� � � � � �� � � � �
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KF**-UFC-Ex1(.D)
and 

Push-pull
output stage

NPN: 2.2 kΩ < Rpull-up < 3.3 kΩ; 
can also be connected externally.

Ω Ω Ω

Ω Ω Ω
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The functions of the other green terminals are as 
follows:

• Terminals 7/8: current output (9 unused)

• Terminals 10 ... 12: relay 1

• Terminals 13/14: start-up override or pulse 
suppression input (15 unused)

• Terminals 16 ... 18: relay 2

• Terminals 19/20: transistor output (21 unused)

• Terminals 23/24: power supply 
(22 unused)

For power supply using the Power Rail, please 
consult the "Interface DIN-Rail Housing" catalogue 
from Pepperl+Fuchs, or the CD-ROM catalogue.

On the exact terminal assignments, please see also 
the data sheet. 

23 24

14

13

RS232

2
3

1

7

8

20

18

19

17

16

12
11

10

Terminal 2 only for Non-Ex devices

Start-up
override/
pulse
suppression
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5.3 Front side of the UFC

On the front side of the UFC you will find:

• LED IN CHK 1 (yellow/red) for display 
− of input pulses (flashes yellow cyclically)
− of an input malfunction (flashes red)
− of a device malfunction (continuously red)

• LED PWR (green) for displaying the supply voltage

• LED OUT 1 (yellow) to indicate relay 1 active

• LED OUT 2 (yellow) to indicate relay 2 active

• LED OUT 3 (yellow) to indicate transistor active

• RS 232 serial interface for connection to a PC for configuration and diagnosis 
of the UFC using PACT TM

• a display to show measurement values and malfunctions and for 
parameterisation mode

• four keys for parameterisation on the UFC
 (Up)  (Down) ESC (Escape) OK

6 Display modes and error messages

The current measurement value is shown on the display in normal operating mode. On selecting the 
unit, see section 7.2.

If restart inhibit (see section 7.5.4) has been triggered, but the device is still working in normal mode, 
a message to that effect appears in the second line of the display.

If a malfunction occurs, one of the following messages is displayed (during appropriate 
parameterisation) until the malfunction is eliminated: 

• Err Device error

• Err LB for an lead breakage

• Err SC for a short circuit

On selecting error messages see section 7.3.

The switch outputs always revert to a no-current state when there is a malfunction.

16 17 18151413

10 11 12987

19 20 21 242322

PWR1

OUT

21

3

RS232

IN

CHK

ok

esc

654321
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7 Editing device data

7.1 Parameterisation mode control panel

7.1.1 Invocation

A change in device data will change the operation of the device!
Before entering new data into the device, you should therefore as certain that no 
danger to the installation will result.

This manual describes parameterisation mode of the UFC using the control 
panel. Parameterisation mode for the UFC is more convenient with a PC. 
A connection cable and a CD with the PACT TM configuration software along 
with its user manual can be ordered as a programmer's kit from Pepperl+Fuchs. 
PACT TM and the manual can also be obtained on the Internet. 
Some specialised functions can only be selected using PACT TM, for 
instance, pulse suppression as an alternative to the start-up override.

Main menu parameterisation mode

Display mode
OK + ESC (simultaneously, 1 sec) →

Unit (see section 7.2)
←  ESC

Input (see section 7.3)

Output (see section 7.4)

Service (see section 7.7)

Warning

Note
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You can return to display mode from any point in the menu in parameterisation mode by pressing the 
ESC key (possibly multiple times). If you do not press any key for 10 minutes in parameterisation 
mode, the device automatically switches back into display mode.

7.1.2 Password

You can protect the current configuration from unauthorized changes by using a password 
(see section 7.7; inactive when UFC is delivered). 

If password protection is active, the various settings in parameterisation mode are visible before entry 
of the password, but may not be changed. The first time an attempt is made to change a setting, the 
device automatically displays a window for entering the password. 

You must enter the password once each time after switching from display mode to parameterisation 
mode. 

The password cannot be changed and is 1234. 

How to enter the password:

*If the  or  keys are pressed, the value changes stepwise; if the  or  keys are held down for a 
longer period, the value "rolls" to higher or lower values.

Change 
attempt

automatic switch to password entry →
Value 0, flashing

Parameters still protected ←  ESC

,  *: ↓ ESC↑
OK, wrong value ↑

new value, flashing
Parameters released ←  OK, value 1234
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7.1.3 Navigation method

The following illustration shows the navigation method in parameterisation mode using the , , OK, 
and ESC keys:

Rel1
OK→

Limit switch
←  ESC

Serial switching
←  ESC

Pulse divider
OK→

Divider
←  ESC ←  ESC

Error switch
←  ESC
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7.1.4 Lowest menu level: choose values, enter numbers

At the lowest level of the menus, you can either choose between particular possible values for 
individual parameters, or enter a numeric value. 

This is done as follows:

When entering numeric values, please note: 

• If you press the  or  key, the value changes stepwise.

• If you hold the  or  key for a longer time, the value "rolls" to higher or lower values. 

• The sign switches automatically. 

• The decimal point is moved automatically. 

• The factor of the measurement units will be switched automatically, for example from Hz to kHz.

Lowest menu level

Parameters
OK→

current value, flashing
←  ESC

, : ↓ ESC↑

new value, flashing

OK↓

new value, saved, not flashing
←  ESC
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7.2 Units

The following illustration shows the units menu. Menu items on the lowest level are outlined in bold.

Unit (see below) —— Hz

rpm

r/sec

l/min

l/h

m³/h

m/s

km/h
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The Unit is used for display of measured values and for all corresponding settings in parameterisation 
mode. The UFC always works internally in Hz (actually in mHz = 0.001 Hz). 

If you want the measurement value to be displayed in rpm or r/sec, the number of input pulses per 
revolution must be specified (see section 7.3.1). Units are then converted as follows:

•

•

If you want the measurement value to be displayed in l/min, l/h or m³/h, m/s, km/h the number of input 
pulses per liter, per m³, per m or per km must be specified (see section 7.3.1). The units are then 
converted as specified:

•

• (Measurement range restricted: 0.001 Hz ... 550 Hz)

• (Measurement range restricted: 0.001 Hz ... 550 Hz)

• (Measurement range restricted: 0.001 Hz ... 2 kHz)

• (Measurement range restricted: 0.001 Hz ... 550 Hz)

⋅( )

⋅

⋅

⋅

⋅

⋅
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7.3 Input

The following illustration shows the menus for the input parameters. Menu items on the lowest level 
are outlined in bold. Menu items which only appear under certain conditions are marked in grey.

Input —— Lead monitor (see below) —— LB —— ON LB

OFF LB

SC —— ON LK

OFF LK

Smoothing (see below) —— 0 sec ... 255 sec

Pulses/unit (7.3.1) —— 0 ... 65000

Bounce filter (see below) —— ON Filter

OFF Filter

Start-up override (7.3.2) —— 1 sec ... 1000 sec
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• For lead fault monitoring, terminal 3 is watched to see whether no current is flowing (lead break/
open circuit) or the input current is too high (short circuit).

For lead break monitoring, an appropriate parallel resistor must be present in the sensor or 
externally. For short-circuit monitoring, an appropriate series resistor must be present in the sensor 
or externally (see section 5.1). No lead break monitoring is possible for NPN sensors and push-pull 
output stages. If you are using a sensor of this type, you should always select OFF for LB.

• In the case of strongly varying measurement values, you can use smoothing to influence how 
quickly an output will reaction to a change in input: 
0 sec = no smoothing, 255 sec = maximum smoothing.

• A bounce filter may be necessary when mechanical contacts are used. You can use the bounce 
filter of the UFC if the frequencies to be processed are always lower than 10 Hz. 

7.3.1 Pulses/unit

The menu option Pulses/unit only appears if you have selected a unit other than Hz for the 
measurement value display (see section 7.2).

Depending on the unit chosen, you must enter the number of pulses per revolution, per liter, per m³, 
or per km. Pulses per km should also be entered for the unit m/s. For conversions, please consult
section 7.2.

Examples:

• The speed of a stirring mechanism will be displayed in rpm (or r/sec). The stirring mechanism 
consists of 8 stirring blades that are detected by the sensor. The number of pulses to enter per unit 
(revolution) is therefore 8.

• Flow through a water meter will be displayed in l/min (or l/h). The meter returns 20 pulses per liter. 
This value should be entered. For a display in m³/h, 20,000 pulses per unit (m³) should be entered.

• The speed of a conveyor belt will be displayed in m/s (or km/h). The sensor detects 8 pulses per 
revolution on the drive wheel. The drive wheel has a diameter of 0.4 m, thus its circumference is 
1.256 m. Therefore, you should enter 
8 ⋅  1000/1.256 = 6369 pulses per unit (m).
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7.3.2 Start-up override

Activation of start-up override and its effect:

• You can activate start-up override with a signal to terminals 13/14 (at least 100 ms). 

• Start-up override prevents switch outputs from signalling a limit violation during the configured 
override period (start-up phase).

• Start-up override affects only those switch outputs with the MIN switching direction 
(see section 7.5.1). If a switch output has active as its mode of operation, it will remain de-energised 
during the override period. If its mode of operation is passive, it will be forced to remain energised 
during the override period (on the mode of operation, see section 7.5.1).

• The start-up override is edge triggered: before it can be triggered again, the signal must be turned 
off on terminals 13/14 for at least 200 ms. If a signal interruption occurs and a new signal arrives 
during the override period, the timer is restarted.

Pulse suppression:

Using the PACT TM software (this is not possible with the control panel), you can alternatively select 
pulse suppression instead of start-up override.

• If pulse suppression is selected, the UFC will ignore all incoming pulses, as long as a signal is 
present on terminals 13/14. It then behaves for all evaluations as though the start value of the 
measurement range is constantly applied. 

• If pulse suppression has been selected, start-up override is deactivated. Restart inhibit is also not 
possible (see section 7.5.4).

If problems should occur with the start-up override, use the PACT TM software to check whether 
pulse suppression may have been selected.
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7.4 Output

The following illustrations show the menus for the output parameters.

7.5 Switching outputs

From the Rel1, Rel2 and OT1 menu options, the OK key takes you to a menu in which you can enter 
parameters for the selected switch output. The three menus are completely identical and will therefore 
be described only once.

When the function of a switch output is activated (Limit switch, Serial switching, Pulse divider or Error 
switch), this is indicated by On. If you want to activate a different function, first select the function with 
the  and  keys. Then press the OK key twice. After the first OK you can still cancel with ESC.

Output —— Rel1 (7.5) —— Limit switch (7.5.1)

Serial switching (7.5.5)

Pulse divider (7.5.6)

Error switch (7.5.7)

Rel2 (7.5) —— same menu as Rel1

OT1 (7.5) —— same menu as Rel1

Iout (7.6)
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7.5.1 Limit switch

The following illustration shows the menu levels which are accessible through the Limit switch menu 
option. Menu items on the lowest level are outlined in bold.

If the Limit switch function is activated (On), the OK key takes you from the Limit switch menu option 
to the MIN/MAX menu option. If you activate the Limit switch function (see section 7.5), then after the 
second time you press the OK key, the MIN/MAX menu option will immediately be shown.

Limit switch (On) —— MIN/MAX (7.5.2) —— MAX

MIN

Trip —— section 7.5.3

Hysteresis —— section 7.5.3

Mode (7.5.2) —— Active

Passive

Alarm freeze (7.5.4) —— On

Off
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7.5.2 Operating behaviour

Either Max or Min may be selected as operating behaviour; either Active or Passive may be selected 
as operating mode (see section 7.5.1). Range of application:

• Switching direction MAX, mode of operation Active: Alarm if trip value exceeded, 
for example buzzer on

• Switching direction MAX, mode of operation Passive: Overfill protection, monitoring of excessive 
RPM, for example pump/drive off; in case of large hysteresis MIN-MAX mode (on/off)

• Switching direction MIN, mode of operation Active: Alarm if trip value exceeded, 
for example buzzer on

• Switching direction MIN, mode of operation Passive: Overload protection, monitoring for low 
speed, for example pump off if there is no more flow

The exact operating behaviour of the UFC is shown in the following figure:

energised
de-energised

Min
Min + Hysteresis

Max - Hysteresis
Max

energised
de-energised

energised
de-energised

energised
de-energised

Measuring value

Time
Switching direction Max, operating mode Active:

Switching direction Max, operating mode Passive:

Switching direction Min, operating mode Active:

Switching direction Min, operating mode Passive:
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7.5.3 Switching point and hysteresis

When entering values for the switching point and hysteresis, please note:

• Both values should be entered in the unit that was selected under Unit (see section 7.2). Values 
can be entered between 0.001 Hz and 5000 Hz (for non-ex devices: 12 kHz). You can determine 
the input limits for a unit other than Hz by using the conversions given in section 7.2.

• Since the UFC internally converts all values into whole mHz (= 0.001 Hz), rounding errors may 
occur in values which you enter in rpm, r/sec, l/min, l/h, m³/h, km/h or m/s. If your application cannot 
tolerate these small variations in exceptional cases, then select the unit Hz.

• The hysteresis should selected to be > 1 % of the switching point to prevent the relay from fluttering.

• As shown in the illustration of operational behaviour in section 7.5.2, in MAX operating mode, the 
switching point - hysteresis value must be > 0, while in the MIN operating mode, the value switching 
point + hysteresis ≤ upper limit switching point entry.

All these input limits are automatically assigned by the UFC. 

7.5.4 Restart inhibit

Restart inhibit prevents temporary trip value violations or line faults (Err LB, Err SC; see section 6 and 
section 7.3) from not being noticed by operations personnel.

• If Alarm freeze On has been selected, the new state is retained after an output is switched until one 
of the following actions takes place: 
− Device is restarted
− Signal on terminals 13/14
− ESC key pressed. 

Each of these actions will cause the switch output to be reset unless the trip value has been violated 
or the lead fault is still present.

• If you have selected restart inhibit for an output with the switching direction MIN, start-up override 
must have been initiated when the device started up (see section 7.3.2). The UFC always starts 
with a 0 measurement value. This will immediately trigger a MIN alarm. Without start-up override, 
the output would then be blocked by restart inhibit.
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Using the PACT TM parameterisation software, pulse suppression can be selected as an alternative 
to start-up override (see section 7.3.2). If pulse suppression is selected in this manner, no restart 
inhibit is possible. If problems occur with the restart inhibit, please use the PACT TM software to 
check whether pulse suppression has been selected.

7.5.5 Serial switching

To select this function, in the serial switching menu option, press the OK key twice. You can cancel 
after the first OK with ESC.

When serial switching is selected, input pulses are switched 1:1 to the switch output. Pulses can then 
be evaluated in the process control system/in the control unit. So in this function, the 
KF**-UFC-Ex1(.D) is only an isolator between intrinsically safe and non-intrinsically safe circuits.

The maximum switching frequency at the transistor output is 5 kHz; at the relay < 2 Hz. The relays are 
thus only suitable as serial switching outputs in exceptional cases. 

7.5.6 Pulse divider

The following illustration shows the menu levels which follow the Pulse divider menu option. Menu 
items on the lowest level are outlined in bold.

If the Pulse divider function is activated (On), the OK key takes you from the Pulse divider menu 
options to the Divider ratio menu. When you first activate the Pulse divider function (see section 7.5), 
after the second press on the OK key, the Divider ratio is immediately shown.

Pulse divider (On) —— Divider ratio (see below) —— 1,000 ... 99990

Pulse length (see below) —— 750 ms

250 ms

25 ms
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The number of input pulses is divided by the divider ratio and switched to the output. The relays can 
only be used in certain cases as signal divider outputs due to the maximum switching frequency 
< 2 Hz. 

Meaning of pulse length: The switch output does not generate a constant frequency. Rather it 
generates a potentially irregularly occurring number of pulses per unit of time, a maximum of 10 pulses 
per second. 

where the following must hold:

Example: 

• Maximum input frequency 4 kHz, pulse divider 2000

• The following must be true: Pulse length < 0.25 x 0.5 s = 0.125 s.

• Therefore 25 ms should be entered as pulse length.

7.5.7 Error switch

The following illustration shows the menu levels which are accessible through the Error switch menu 
option. Menu items at the lowest level are outlined in bold.

If the Error switch function is activated (On), the OK key takes you from the Error switch menu option 
to the Alarm freeze menu option. When you activate the Error switch function (see section 7.5), then 
after the OK key is pressed the second time, the menu option Alarm freeze is immediately shown.

A switch output with the Error switch function is energized in normal operation. If the device 
encounters an error condition (see section 6), the switch output is switched off.

Error switch (On) —— Alarm freeze (7.5.4) —— On

Off

⋅
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7.6 Current output

The following illustration shows the menu levels which are accessible from the Iout menu option. Menu 
items on the lowest level are outlined in bold.

Iout —— Characteristic (7.6.1) —— 0 mA ... 20 mA

4 mA ... 20 mA, NAMUR NE 43

4 mA ... 20 mA

Fault current (7.6.2) —— Hold

Max

Min

Start value —— section 7.6.3

End value —— section 7.6.3

inverted (7.6.1) —— inverted

normal
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7.6.1 Current path characteristic

The various settings have the following meaning (for setting the starting value and final value, see 
section 7.6.3; if you select the inverted characteristic, the conversion of starting value and final value 
will be exchanged):

Setting 0 mA ... 20 mA

For this setting, the start value is converted to 0 mA and the final value to 20 mA. Intermediate values 
are converted proportional. 

Values less than the start value cannot be evaluated (output 0 mA). With values greater than the end 
value, the output current increases linearly up to maximum 20.5 mA (102.5 % of the measuring range). 
Additional overranges cannot be evaluated (output 20.5 mA).

Setting 4 mA ... 20 mA, acc. NAMUR NE 43

For this setting, the initial value is converted to 4 mA and the final value to 20 mA. Intermediate values 
are converted proportional. 

If the value falls lower than the start value, the output current falls linearly to a minimum of 3.8 mA 
(-1.25 % of the measurement range). Additional underranges cannot be evaluated (output 3.8 mA). If 
the final value is exceeded, the output current rises linearly to a maximum of 20.5 mA (roughly 103 % 
of the measurement range). Additional overranges cannot be evaluated (output 20.5 mA). 

20.5
20.0

0
0 100 102.5

mA

%

20.5
20.0

0
0 100 ≈  103- 1.25

4.0
3.8

mA

%
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Setting 4 mA ... 20 mA

For this setting, the initial value is converted to 4 mA and the final value to 20 mA. Intermediate values 
are converted proportional. 

If the value falls below the start value, the output current falls linearly to 0 mA (- 25 % of the 
measurement range). Additional underranges cannot be evaluated (output 0 mA). If the final value is 
exceeded, the output current rises linearly to about 21.5 mA (roughly 110 % of the measurement 
range). Additional overranges cannot be evaluated (output 21.5 mA). 

7.6.2 Fault current

The following table shows what the result of the current output is depending on the setting in the event 
of a malfunction:

Setting Current path 
characteristic 
0 mA ... 20 mA

Current path 
characteristic 
4 mA ... 20 mA,
acc. NAMUR NE 43

Characteristic 
4 mA ... 20 mA

hold last measured value before fault occurred

Max
(upscale) approx. 21.5 mA approx. 21.5 mA

approx. 21.5 mA 
(indistinguishable from 
overlimit of final value)

Min
(downscale)

0 mA 
(indistinguishable from 
underlimit of starting 
value)

2.0 mA
2.0 mA 
(indistinguishable from 
overlimit of final value)

21.5
20.0

0
0 100 ≈  110- 25

4.0

mA

%
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7.6.3 Start value and final value

During entry of start and final value, please note:

• Values should be entered in the selected units (see section 7.2). 

• Values can be entered between 0.001 Hz and 5000 Hz (for non-Ex devices: 12 kHz). You can 
determine the input limits for a unit other than Hz by using the conversions that are given in 
section 7.2. 

• Since the UFC converts all values into whole mHz (= 0.001 Hz), rounding errors may occur in 
values which you enter in rpm, r/sec, l/min, l/h, m³/h, km/h or m/s. If your application cannot tolerate 
this small variance in exceptional cases, please select the unit Hz.

• The difference between the final value and the start value should be greater then 1% of the end 
value.

7.7 Service

The following illustration shows the menus for the service parameters. Menu items on the lowest level 
are outlined in bold.

Service —— Password (7.1.2) —— On

Off

Language —— DE (German)

ENG (English)

Reset (see below) —— no

yes
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Reset: If the value yes is shown flashing and you press the OK key, all parameters in the UFC will be 
reset to their factory settings. All entries you have ever made in parameterisation mode will be lost.
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With regard to the supply of products, the current issue of the following document is applicable:
The general terms of delivery for products and services of the electrical industry, as published by 

the central association of the "Elektrotechnik und Elektroindustrie (ZVEI) e.V.",
 including the supplementary clause "Extended reservation of title".

We at Pepperl+Fuchs recognise a duty to make a contribution to the future.
For this reason, this printed matter is produced on paper bleached without the use of chlorine.
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1 Symbols used

2 Overview

2.1 Range of application

The K-System devices from Pepperl+Fuchs are used for transmitting signals between the field devices 
and the process control system/control system. 
The devices marked with "Ex" in the type designation are suitable for the connection of field devices 
used in potentially explosive atmospheres. Field circuits for these devices are intrinsically safe and are 
galvanically isolated from non-intrinsically safe circuits. The devices thus establish an electromagnetic 
separation between the potentially explosive atmospheres and the safe areas in a system. 
Devices without Ex-identification can be used to transmit signals between field devices and the 
process control system/control unit. 

This symbol warns of possible danger. 
Failure to heed this warning may result in personal injury or death, or property 
damage, including destruction.

This symbol warns the user of a possible failure.
Failure to heed this warning can lead to total failure of the equipment and any 
other connected equipment.

This symbol alerts the user of an important hint.

Warning

Attention

Note
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Typical applications for the KF**-UFT-(Ex)2.D 
frequency converter of the K-system (abbreviated 
UFT) are constant velocity, rotation direction, flow, 
and slip monitoring. 
The UFT compares two input frequencies and 
generates the output of corresponding signals to 
relay output and current output. More information 
can be found in section 7.3. The input signals can 
be switched to the two transistor outputs of the 
UFT.

2.2 Model variants

The following variants of the slip and rotation direction monitor are available:

Ex = for connection of field devices in areas exposed to danger of 
explosion
without identifier letters = for connection of field devices in the 
secure area

D2 = with power supply for 24 V DC (green cover on output side); 
for power supply using Power Rail with collective error messages, 
please consult the "Interface housings" catalogue from 
Pepperl+Fuchs or the CD-ROM catalogue.
U8 = with universal power supply, which can accept 20 V DC to 
90 V DC and 48 V AC to 253 V AC without switching or any need 
to observe polarity (grey cover on output side)

KF**-UFT-**2.D
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3 Safety instructions

The  KF**-UFT-(Ex)2.D slip and rotation direction monitor may only be operated by 
trained professionals in a manner corresponding to this operating manual.

The protection of operating personnel and of the system is only ensured if the devices 
are used in accordance with their intended purpose. Any other type of operation than 
that described in this manual places the safety and functionality of the devices and 
systems connected to them in question.

The devices may only be installed, connected, and adjusted by electrical professionals 
outside the explosion-hazardous area.

If malfunctions cannot be eliminated, the devices must be taken out of operation and 
protected from being placed in service again inadvertently. Devices must only be 
repaired directly by the manufacturer Pepperl+Fuchs. Tampering with or making 
changes to the devices is dangerous and therefore not permitted. They render the 
warranty void.

The responsibility for the adherence to local safety standards lies with the operator.

Warning

Warning

Warning

Warning

Note
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4 Explosion protection

For primary explosion protection, that is, for measures to be taken to 
prevent or hinder the development of a dangerous explosive atmosphere, 
please observe the guideline 1999/92/EG (ATEX 137) or the 
corresponding national guidelines. 
For secondary explosion protection, that is, for measures to hinder the 
ignition of a surrounding explosive atmosphere by electrical devices, 
Pepperl+Fuchs will gladly make the "Explosion Protection Manual" 
available to you for a nominal fee. 
Note in particular DIN EN 60079-10, DIN EN 60079-14, DIN EN 50014 and 
DIN EN 50020, or the corresponding national guidelines.
Pepperl+Fuchs also offers a seminar on the topic of explosion protection.

5 Installation and connection

5.1 Installation

The devices of the K-system from Pepperl+Fuchs and thus also the 
KF**-UFT-(Ex)2.D slip and rotation direction monitor can be mounted on a 
35 mm standard rail corresponding to DIN EN 50022. The devices must be 
snapped onto the rail vertically, and never slanted or tipped to the side.
Additional possibilities for mounting, e. g. using the Power Rail, can be found in 
the "Interface DIN-Rail Housing" catalogue from Pepperl+Fuchs or in the CD-
ROM catalogue.

The  KF**-UFT-(Ex)2.D slip and rotation direction monitor is constructed in protection 
class IP20 and must therefore be protected from undesirable enviromental conditions 
(water, small foreign objects).

Attention
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Dimensions of the 
KF**-UFT-(Ex)2.D

5.2 Connection

The detachable clamps of the KF-series considerably simplify the 
connection and the switch cabinet assembly. They make it 
possible to replace devices quickly and without error if a customer 
service becomes necessary. 
Terminals are equipped with screws, are self-opening, have a 
large connection area for a wire cross-section up to 2.5 mm² and 
coded plugs, making it impossible to mix them up.
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The intrinsically safe field circuits are connected to the blue
terminals 1/3 and 4/6 of the KF**-UFT-Ex2.D. These may be 
conducted using DIN EN 60079-14-compliant leads into the 
hazardous area.

1/3 and 4/6 F**-
Terminals 2 and 5 remain free in both cases.
You can connect:
• sensors corresponding to DIN EN 60947-5-6 (NAMUR)
• non-bouncing contacts
With sensors without corresponding internal resistance, you can 
attach externally (as close to the sensor as possible):
• a parallel resistor Rp for lead breakage monitoring
• a series resistor Rs for short-circuit monitoring
For these monitoring tasks, see also section 6 and section 7.2.1.

     

     

     

     

      
 

  

 

 

            

  
 

  

  
 

  

  
 

  

NAMUR

1+

4+

1+

4+

1+

4+

3-

6-

3-

6-

3-

6-

R   = 10 kΩp

400 Ω < R  < 2 kΩs
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The remaining green terminals have the following 
functions:
• Terminals 7/8: current output
• Terminal 9: not in use
• Terminals 10 ... 12: relay 1
• Terminals 13/14: control input 

(see section 7.2.4)
• Terminals 14/15: control input 

(see section 7.2.5)
• Terminals 16 ... 18: relay 2
• Terminals 19/20: transistor output 1
• Terminals 20/21: transistor output 2
• Terminals 23/24: power supply
• Terminal 22: not in use
For power supply using Power Rail, please consult 
the "Interface DIN RAIL Housing" catalogue from 
Pepperl+Fuchs, or the CD-ROM catalogue.
For exact terminal usage consult the data sheet. 23 24

14

13

3

1

7

8

2020

18

19

17

16

12
11

10

6

4

15

21

Control
input 

Control
input

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 435 of 597



Rotation direction indicator and slip monitor KF**-UFT-(Ex)2.D
Installation and connection

D
at

e 
of

 is
su

e 
10

/0
5/

04

10 Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com

5.3 Front side of the UFT

On the front side of the UFT you will find:
• LED IN/CHK 1 (yellow/red) and LED IN/CHK 2 (yellow/red) for the 

following displays:
input pulses on channel 1 or channel 2 (flashing yellow in synch)
lead breakage on channel 1 or channel 2 (flashing red; see 
section 7.2.1)
sensor fault on channel 1 or channel 2 (flashing red; only in the rotation 
direction monitoring or flow measurement functions, see section 7.3.2)
device fault (both steady red)

• PWR LED (green), to indicate the presence of the supply voltage
• LED OUT 1 (yellow), to indicate that relay 1 is active
• LED OUT 2 (yellow), to indicate that relay 2 is active
• LED OUT 3 (yellow), to indicate that transistor 1 is active
• LED OUT 4 (yellow), to indicate that transistor 2 is active
• RS 232 serial interface for a connection to a PC for configuration and 

diagnosis of the UFT using PACT TM.
• display for result and error message display, and for display during 

configuration mode
• four keys for parameterisation of the UFT

 (Up)  (Down) ESC (Escape) OK
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6 Display modes and error messages

The following is displayed in display mode corresponding to the selected function (see section 7.3):
• Synchronisation monitoring function

1. line: SRM
2. line (as bar graph): deviation from exact synchronisation as percentage of maximum tolerated 
deviation (see section 7.3.1)

• Rotation direction monitoring and flow measurement functions
1. line: input frequency channel 1 in Hz
2. line: arrows  or  for display of rotation direction right or rotation direction left

• Slip function:
1. line: input frequency channel 1 in Hz
2. line (as bar graph): slip in percent (see definition of slip in section 7.3.3)

If the restart inhibit or the hold function are triggered (see section 7.4.2) but the device is still in normal 
operation, a corresponding message (Alarm freeze or Hold) will be displayed on the display.
If a fault occurs, one of the following messages is displayed until the fault is corrected (as long as this 
is configured): 
• Err LB Ch1: lead breakage on channel 1
• Err LB Ch2: lead breakage on channel 2
• Err LB: lead breakages on both channels
• Err SC Ch1: short-circuit on channel 1
• Err SC Ch2: short-circuit on channel 2
• Err SC: short-circuits on both channels
• Err LB/SC: one channel lead breakage, one channel short-circuit
• Err SENS1: no signal on channel 1 (signal present on channel 2; only in the rotation direction 

monitoring or flow measurement functions, see section 7.3.2)
• Err SENS2 : no signal on channel 2 (signal present on channel 1; only in the rotation direction 

monitoring or flow measurement functions, see section 7.3.2)
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• Err SENS3: no overlap of sensor signals (only in the rotation direction monitoring or flow 
measurement functions; see section 7.3.2)

• O.Flow (for overflow): input frequency too high (all functions) or counter value too high 
(synchronisation monitoring; see section 7.3.1)

In all these cases, check the leads and/or sensors.
• Err MEM: error in the UFT's memory
If this fault cannot be fixed by switching the UFT off and back on, or by a reset (see section 7.6), please 
contact Pepperl+Fuchs.
To select error messages for line monitoring, see section 7.2.1.
The relays and the transistor outputs are always placed in a de-energised state in case of error, unless 
you have selected the hold function for a relay (see section 7.4.2). For the behavior of the  current 
output in case of error, see section 7.5.2.
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7 Editing device data

7.1 Parametrisation mode control panel

7.1.1 Invocation

A change in device data will change the operation of the device!
Before entering new data into the device, you should therefore ascertain that no danger 
to the installation will result.

This manual describes the parametrisation of the UFT using the control panel. 
Parametrisation is much more convenient using a PC. 
A connector cable and a CD with the PACT TM parametrisation software and its 
manual can be ordered as a programming kit from Pepperl+Fuchs. 
PACT TM and the manual can also be obtained on the Internet.

Main menu parameterisation mode

Display mode
OK + ESC (simultaneously, 1 sec) 

Input (see section 7.2)
ESC

Function (see section 7.3)

Output (section 7.4 and 7.5)

Service (see section 7.6)

Warning

Note
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You can return to display mode from any point in the menu in parameterisation mode by pressing the 
ESC key (possibly multiple times). If you do not press any key for 10 minutes in parameterisation 
mode, the device automatically switches back into display mode.

7.1.2 Password
You can protect the configuration from unauthorised changes using a password (see section 7.6; 
inactive when UFT delivered). 
If password protection is active, the various settings in parametrisation mode can be viewed without 
entering the password, but not changed. On the first attempt to make a change, the device 
immediately prompts for a password. 
The password  must be entered for each transition from display mode to parametrisation mode, once
each time. 
The password cannot be changed and is 1234.
The password is entered as follows:

* If the  or  keys are pressed, the value changes stepwise; if the  or  keys are held down for
a longer period, the value "rolls" to higher or lower values.

Change 
attempt

automatic switch to password entry 
Value 0, flashing

Parameters still protected ESC

,  *: ESC
OK, wrong value 

new value, flashing
Parameters released OK, value 1234
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7.1.3 Navigation method
The following diagram illustrates navigation method in the parametrisation mode using the

, , OK, and ESC keys:

Output
OK

Rel1
ESC

Rel2
OK

Mode of operation
ESC ESC

Iout
ESC
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7.1.4 Lowest menu level: select values, enter numbers
On the lowest level of the menu, you can either select one of several possible values, or enter a 
number. 
Proceed as follows:

When entering numeric values, please note: 
• If you press the  or  keys, the value changes step by step.
• If you hold the  or  keys, the value „rolls“ to higher or lower values. 
• The sign changes automatically. 
• The decimal point is automatically shifted. 
• The display will automatically switch from one unit to a higher unit, e. g. from Hz to kHz, or a factor 

will be displayed, e. g. factors of 10 for numbers  10 000.

Lowest menu level

Parameter
OK

current value, flashing
ESC

, : ESC

new value, flashing

OK

new value, saved, not flashing
ESC
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7.2 Input

The following illustration shows the menus for the input parameters. Menu points on the lowest level 
are outlined in bold. Menu items which appear only when you select the synchronisation monitoring 
function or the slip function (see chapter 7.3), are marked in grey.

Input —— Line monitoring (7.2.1) —— LB

SC

Pre-scaler (7.2.2) —— Channel —— CH1

CH2

Divider —— 1.000 ... 9999

Smoothing (7.2.3) —— 0 ... 250

Start-up override (7.2.4) —— 1 sec ... 250 sec
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7.2.1 Lead monitoring
The following illustration shows the menu levels which are reached from the lead monitoring menu 
point. Menu points on the lowest level are outlined in bold.

If you select On for a line monitoring, the following will be checked:
• LB CH1 (= lead breakage channel 1): current on terminal 3  0.15 mA
• LB CH2 (= lead breakage channel 2): current on terminal 6  0.15 mA
• SC CH1 (= short-circuit channel 1): current on terminal 3  6.5 mA
• SC CH2 (= short-circuit channel 2): current on terminal 6  6.5 mA

Lead monitoring —— LB —— CH1 —— OFF

On

CH2 —— OFF

On

SC —— CH1 —— OFF

On

CH2 —— OFF

On
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For lead breakage monitoring, there must be a corresponding parallel resistor in the sensor or 
externally, for short-circuit monitoring a corresponding series resistor in the sensor or externally (see 
section 5.2). For the LED displays and error messages for a lead breakage, please see section 5.3 
and section 6.

7.2.2 Pre-scaler
The Pre-scaler menu item only appears when you have selected the synchronisation monitoring 
function or the slip function (see section 7.3). 
Using the pre-scaler, you can computationally adjust two different application-specific input 
frequencies for monitoring of synchronisation or slip. This is necessary if, for example, during 
monitoring the rotational speed on both sides of a transmission are measured. 
In such a case, use Channel to select the channel on which the higher RPM will be measured, and 
use Divider to specify the amount by which the higher speed should be adjusted to the lower.
Example: Speed on channel 1 is 400 Hz, speed on channel 2 is 250 Hz

under Channel, select: CH1

under Divider, specify: 

7.2.3 Smoothing
You can influence strongly varying frequency measured values on channel 1 with smoothing. 
Smoothing has effects on the monitoring of frequency trip values and on the frequency-proportional 
output on the current output (see section 7.3.2 and section 7.3.3).
If you select a number n 1 under Smoothing, the following value will be calculated and processed 
instead of the measured frequency value:

Example: Under Smoothing, 3 is selected. The last value processed was 30 Hz, the current measured 
value 50 Hz, so the processing is as follows:

If you select the value 0 under Smoothing, the actual measured value will be processed. The larger 
the value set under Smoothing, the less the processed value will vary. 

rotation speed 1
rotation speed 2
------------------------------------------- 400

250
----------= = 1.600

n last processed value current measured value+
n 1+

------------------------------------------------------------------------------------------------------------------------------------

3 30 Hz 50 Hz+
4

---------------------------------------------- 35 Hz=
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7.2.4 Control input  (start-up override)
The effect of a signal on the control input  (terminals 13/14) are different depending on the function 
selected see section 7.3):
• all functions: resets restart inhibit and hold (see section 7.4.2)
• Synchronisation monitoring function: reset the measured pulse difference to 0
• Rotation direction monitoring function: no other effects
• Flow measurement function: start-up override

If the switching direction Min is selected for relay 1 (see section 7.4), the start-up override prevents 
the relay from signalling a low trip value during the configured bridge period (start-up phase). In the 
"Active" mode (see section 7.4), the relay stays de-energised during the bridge period; in "Passive" 
mode, the relay is forced on during the bridge period.

• Slip function: start-up override
Relay 1: as in flow measurement function
Relay 2: the start-up override prevents the relay from signalling a overrun of the trip value (see 
section 7.3.3). In the "Active" mode (see section 7.4), the relay stays de-energised during the 
bridge period; in "Passive" mode, the relay is forced on during the bridge period.

The signal on the control input  (terminals 13/14) must be applied for at least 100 ms. Before the 
functions described can be triggered a second time, the signal must be interrupted for at least 200 ms. 
If a signal interruption and new signal occur within the start-up override period, the time is restarted. 
A jumper on terminals 13/14 will force the described functions to be performed whenever the UFT is 
started, but only then.

7.2.5 Control input
The effect of a signal on the control input  (terminals 14/15) are also different depending on the 
function selected (see section 7.3):
• Synchronisation monitoring function: reversal of counter direction (level triggered; see 

section 7.3.1)
• Rotation direction monitor and flow measurement functions : display clockwise rotation (flank 

triggered; see section 7.3.2)
• Slip function: trip value not monitored (level triggered; see section 7.3.3)

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 446 of 597



Rotation direction indicator and slip monitor KF**-UFT-(Ex)2.D
Editing device data: Function

D
at

e 
of

 is
su

e 
10

/0
5/

04

21Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com

7.3 Function

The following illustrations show the menus for function selection. Menu points on the lowest level are 
outlined in bold. 
The active function of the UFT (SRM for synchronisation monitoring, DRM for rotation direction 
monitoring, Flow  for flow measurement, or Slip for slip monitoring) is marked On. If you want to 
activate a different function, first call it up with the  and  keys. Then press the OK key twice. After 
the first OK you can cancel with ESC.

Function —— SRM (7.3.1) —— Difference pulses —— 0 ... 30000

DRM (7.3.2) —— Switching pulses —— 1 ... 250

Flow (7.3.2) —— Switching pulses —— 1 ... 250

Slip (7.3.3) —— Iout function —— frequency

Slip

Trip value —— 1 % ... 99 %

continued on next page
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Hysteresis —— 1 % ... 98 %

Accuracy —— 1 %

2 %

3 %

4 %

5 %

7 %

10 %

20 %
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7.3.1 Synchronisation monitoring
In synchronisation monitoring, the total pulses 
counted on channel 1 and the total pulses counted 
on channel 2 are compared. 

Relay
If the difference between the pulses counted on channel 1 and channel 2 exceeds the value configured 
under Difference pulses (maximum tolerable deviation) and if channel 1 is leading (larger number of 
pulses), relay 1 switches. If the mesaured pulse difference exceeds the value configured under 
Difference pulses and channel 2 is leading, Relay 2 switches. The direction of activation of both relays 
can be selected independently (see section 7.4). 
The following table gives an overview of the relay behaviour.

A relay which has switched after the configured difference pulses are exceeded is reset when the 
measured pulse difference is again 0.

Current output
It can always be detected from the current output which channel is leading: at synchronisation, the 
mean value of the output range is placed on the current output (10 mA or 12 mA; see 
section 7.5.1). If channel 1 is leading, a larger value is output; if channel 2 is leading, a smaller value. 
As long as the measured pulse difference is smaller than the configured difference pulses, the current 
output is calculated as 

The following table shows show examples for the current output. Please note that the behaviour of the 
current output when the configured pulse difference value is exceeded is determined by the 
characteristic curve (see section 7.5.1).

Direction of
activity

Exceeding configured difference pulses

Channel 1 leading Channel 2 leading
Relay 1 Relay 2 Relay 1 Relay 2

Active energised de-energised de-energised energised

Passive de-energised energised energised de-energised

?

Mean value of output range measured pulse difference
configured difference pulses
--------------------------------------------------------------------------- size of output range

2
----------------------------------------------------
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Configured difference pulses: 4 

Transistor outputs
The pulses from channel 1 are switched over transistor output 1, and the pulses from channel 2 over 
transistor output 2. These pulses can then be evaluated in the process control system. The 
KF**-UFT-Ex2.D thus serves as an isolator between the intrinsically safe and non-intrinsically safe 
circuits.

Control input : reversing counter direction
In synchronisation monitoring, the pulses incoming on channel 1 and those on channel 2 are simply 
counted. A direction reversal within the application must be signalled to the UFT using a signal on 
control input  (terminals 14 and 15; not intrinsically safe!) As long as a signal is applied to control 
input , the UFT counts downwards.
Example: In a lift platform with two lifting jacks, the synchronous movements of the jacks are monitored 
using a rotational pulse sensor. 
When lifting, jack 2 runs faster than jack 1, but the resulting tilt remains within tolerance (measured 
pulse difference smaller than the configured difference pulses). 
When lowering, jack 2 still runs faster than jack 1. The tilt is thus corrected. 
The UFT, however, continues counting, registers a further increase in the measured pulse difference, 
and signals a faulty synchronisation. To prevent this, during lowering a signal is applied to control 
input . As long as this signal is applied, the UFT counts downwards.

Leading
channel

Pulse 
difference

Characteristic
0 mA ... 20 mA

Characteristic
4 mA ... 20 mA, according 

to NAMUR NE 43

Characteristic
4 mA ... 20 mA

neither 0 10 mA 12 mA 12 mA
CH1 1 12.5 mA 14 mA 14 mA

CH2 2 5 mA 8 mA 8 mA

CH1 3 17.5 mA 18 mA 18 mA
CH2 4 0 mA 4 mA 4 mA

CH1 5 20.5 mA 20.5 mA 21.5 mA

CH2 6 0 mA 3.8 mA 0 mA
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7.3.2 Rotation direction monitoring and flow measurement
In rotation direction monitoring and flow measurements, pulses coming in on channel 1 and channel 2 
are checked for their order. 
The UFT expects alternating signals on channel 1, then on channel 2. If one channel misses a beat, 
the error message ERR SENS 1 or ERR SENS 2 is generated.
The pulses must have the same frequency, be at least 250 s wide, and overlap by at least 125 s. If 
this is not the case, the error message ERR SENS 3 is generated.
Clockwise rotation is signalled when the impulses on channel 1 arrive before those on channel 2; 
counter-clockwise when pulses on channel 2 arrive before those on channel 1.
The parameter Switching pulses influences the switching of the rotation direction display. The UFT 
only signals a change in direction when as many pulses in this other direction are received as selected 
in the Switching pulses parameter. 

In the start state, clockwise rotation is displayed.

Display clockwise 

Ch. 1

Ch. 2

Display
counter-clockw

actual
clockwise

zero crossing > 20 ms actual counter-clockwise

Time

> 250 s

> 125 s
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Relay in rotation direction monitoring
The following table gives an overview of the relay behaviour during rotation direction monitoring. The 
direction of activation of both relays can be selected independently (see section 7.4).

Relay in flow measurement
Relay 1 serves as a frequency trip value monitor for channel 1 in flow measurement (see 
section 7.4.1). The behaviour of relay 2 in flow measurement is shown in the following table; for a list 
of the activity direction see section 7.4.1.

Current output in rotation direction monitoring and flow measurement
On the current output, a signal is output which is proportional to the frequency measured on channel 1. 
The start and end values of the frequency range are freely configurable (see section 7.5).

Transistor outputs in rotation direction monitoring
The pulses from channel 1 are switched over transistor output 1, and the pulses from channel 2 over 
transistor output 2. These pulses can then be evaluated in the process control system.
The KF**-UFT-Ex2.D thus serves as an isolator between the intrinsically safe and non-intrinsically 
safe circuits.

Transistor outputs in flow measurement
If the UFT displays counter-clockwise, the pulses from channel 1 are switched over transistor output 1. 
If the UFT displays clockwise, the pulses from channel 1 are switched over transistor output 2. These 
pulses can then be evaluated in the process control system. The KF**-UFT-Ex2.D thus serves as an 
isolator between the intrinsically safe circuit and the non-intrinsically safe circuits.

Mode of operation Clockwise:
channel 1 before channel 2

Counter-clockwise:
channel 2 before channel 1

Relay 1 Relay 2 Relay 1 Relay 2
Active energised de-energised de-energised energised

Passive de-energised energised energised de-energised

Mode of operation Clockwise:
channel 1 before channel 2

Counter-clockwise:
channel 2 before channel 1

Active de-energised energised

Passive energised de-energised
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Control input  in rotation direction monitoring and flow measurement
In the start state, the UFT shows clockwise. Using a signal on control input  (terminals 14 and 15) 
you can reset the display of the UFT back to clockwise during operation (e. g. when starting up the 
system). The signal must be applied for at least 100 ms.

7.3.3 Slip monitoring
In slip monitoring, the relationship between the 
frequencies (measured within the time window) on 
channel 1 and channel 2 are monitored, or more 
exactly, the value defined as

The frequency on channel 1 must always be larger than the frequency on channel 2. 
When the UFT starts up, a slip of 0 % is output.
Application example: A motor drives a conveyor belt over a drive belt. The frequency measured at the 
motor is input on channel 1, that on the conveyor on channel 2. 

Relay
Relay 1 serves as a frequency trip value indicator for channel 1 (see section 7.4.1). 
Relay 2 serves as a trip value indicator for the slip (switching direction always Max; for the switching 
behaviour of the relays, see section 7.4.1). Please note that the trip value and hysteresis for relay 2 
must be configured in the menu Function Slip, and all other parameters for the relays under Output

Rel1 or Output Rel2.

Current output
If you select Iout function frequency, the output on the current output is proportional to the frequency 
on channel 1. The start and end values of the frequency range are freely configurable (see 
section 7.5).
If you select Iout function slip, the output on the current output is proportional to the slip. The starting 
value is always 0 %, the end value always 100 %.

Time window

Slip = 1 Frequency channel 2
Frequency channel 1
-------------------------------------------------------- 100 %
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Transistor outputs
The pulses from channel 1 are switched over transistor output 1, and the pulses from channel 2 over 
transistor output 2. These pulses can then be evaluated in the process control system.
The KF**-UFT-Ex2.D thus serves as an isolator between the intrinsically safe and non-intrinsically 
safe circuits.

Control input
As long as a signal is applied to control input  (terminals 14 and 15), the trip value for the slip is not 
monitored.

Accuracy
To measure low frequencies accurately, a longer measurement time (in comparison with 
measurements at higher frequencies) is necessary. This can lead to undesirably slow reaction times 
of the UFT to a trip value in slip monitoring. In such cases, you can use the parameter Accuracy to 
lower the measurement time and thus the reaction time of the UFT at the expense of measurement 
accuracy. This equation holds:

If you set the parameter Accuracy to the value 2 %, only half as long as measurement time will result 
as when you choose 1 %; at the value 20 %, the measurement time is only 1/20 of the measurement 
time at the 1 % setting.
At setting 1 %, input frequencies which differ by more than 1 % already lead to different measurement 
results in the UFT; at the 2 % setting, input frequencies must differ by more than 2 %, and so on. At 
setting 20 %, therefore, input frequencies which differ by 20 % may lead to the same measurement 
result.
Thus is it important, for low input frequencies or when using a large pre-scaler (see section 7.2.2) to 
find the right compromise for your application between measurement time and measurement 
accuracy.

Measurement time 100%
Accuracy Frequency channel 1
-------------------------------------------------------------------------------------=
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7.4 Output: relay

The following illustrations show the menus for the output parameters. Menu points on the lowest level 
are outlined in bold. Menu items which only appear when you have selected particular functions are 
shown on a grey background.
Trip value and hysteresis for relay 2 for the slip function are configured in the menu Function Slip.
The switching direction of relay 2 in the slip function is always Max.

Output —— Rel1 (7.4.1) —— Trip value —— 0.001 Hz ... 1000 Hz

Hysteresis —— 0.005 Hz ... 999.9 Hz

Min/Max —— Min

MAX

Mode of operation —— Passive

Active

Alarm freeze (7.4.2) —— OFF

On

continued on next page continued on next page
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Hold (7.4.2) —— OFF

On

Rel2 (7.4.1) —— Mode of operation —— Passive

Active

Alarm freeze (7.4.2) —— OFF

On

Hold (7.4.2) —— OFF

On

Iout (7.5)
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7.4.1 Switching behaviour of the relays

The switching direction for relay 1 is configurable as either Min  or Max . Relay 2 always has switching 
direction Max. 
The activation directions for the two relays are independently configurable as either Active or Passive.
Areas of application:
• Switching mode MAX, operating mode Active: alarm on over range, for instance audible alarm
• Switching mode MAX, operating mode Passive: monitoring of a trip value, for instance pump/

system off; for larger hysteresis, MIN-MAX mode (on/off)
• Switching mode MIN, operating mode Active: alarm when below range, for instance audible alarm
• Switching mode MIN, operating mode Passive: overload protection, monitoring of a trip value 

undervalue, for instance pump off, if nothing more is flowing
The exact switching behaviour of the UFT can be seen in the following illustration on page 32.
The hysteresis should be > 1 % of the trip value, in order to prevent rapid switching of the relay.
In the switching direction MAX, the value Switch point - Hysteresis > 0 must be true, and for switching 
direction MIN the value Trip value + Hysteresis  Upper limit of trip value input. These input limits are 
automatically supplied by the UFT. 

The information in chapter 7.4.1 is valid for relay 1 in the functions Flow measurement
and Slip (frequency trip value monitor), and for relay 2 in the function slip (slip trip value 
monitor). 
The switching behaviour of the relays for other functions can be found in section 7.3.Note
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7.4.2 Restart inhibit and hold
With the restart inhibit, you prevent a short-term triggering of the relay, such as a short-term value 
above the trip value, from going unnoticed by operating personnel.
In the function Rotation direction monitor (see section 7.3.2), a restart inhibit would have no meaning 
in practice. The menu item in this case does not appear for the two relays.
• If Alarm freeze On is selected, the new state remains valid after the relay has tripped, until one of 

the following actions: 
Pressing the ESC key. 
Signal on terminals 13/14
Device restarted

Each of these actions resets the relay, unless the reason for the tripping of the relay is still present.

energised
de-energised

Trip value Min
Min + Hysteresis

Max - Hysteresis
Trip value Max

energised
de-energised

energised
de-energised

energised
de-energised

Measured value

Time
Switching mode Max, operating mode Acitve:

Switching mode Max, operating mode Passive:

Switching mode Min, operating mode Active:

Switching mode Min, operating mode Passive:
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• If you select Alarm freeze for relay 1 with switching direction MIN, the start-up override must be 
triggered on device start-up (see section 7.2.4). The UFT starts with a value of 0. This would 
immediately trigger a MIN alarm. Without start-up override, the relay would then be blocked by the 
restart inhibit.

Using the function Hold, you prevent the relay from switching off after an error message (for the 
different messages, see section 6). If Hold On is selected, the state remains in effect which the relay 
was in before the error. Once the error message has been released, the relay resumes normal 
operation.

7.5 Current output

The following illustrations show the menus for the parameters of the current output. Menu points on 
the lowest level are outlined in bold. Menu points which only appear when you have selected Rotation 
direction monitor, Flow measurement or Slip Iout function Frequency (see section 7.3), are 
shown with a grey background.

Output —— Rel1 (7.4)

Rel2 (7.4)

Iout —— Characteristic (7.5.1) —— 0 mA ... 20 mA

4 mA ... 20 mA, 
NAMUR NE 43

4 mA ... 20 mA

continued on next page
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7.5.1 Characteristic
The meanings of the different settings for the characteristic curve are listed on the following pages. 
Pleas note:
• If you select a function of Rotation direction monitor, Flow measurement or Slip

Iout function Frequency (see section 7.3), the start and end values may be freely set within the 
given limits. The difference between the end value and the start value should be more than 1 % of 
the end value. 

• If you select a function of Slip Iout function Slip (see section 7.3), the start value is always 
0 %, the end value always 100 %.

• If you select an inverted characteristic, the conversion of start value and end value will be 
exchanged.

Start value —— 0.000 Hz ... 999.9 Hz

End value —— 0.010 Hz ... 1000 Hz

Inverted —— Normal

Inverted

Fault current (7.5.2) —— Min

MAX

Hold
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Setting 0 mA ... 20 mA

For this setting the start value will be converted to 0 mA, and the end value to 20 mA; intermediate 
values will be converted proportionally. 
A value below the start point cannot be evaluated (output 0 mA). For values above the end point, the 
output current increases linearly to a maximum of 20.5 mA (102.5 % of the measurement range). 
Further increases cannot be evaluated (output 20.5 mA).

Setting 4 mA ... 20 mA, according to NAMUR NE 43

For this setting the start value will be converted to 4 mA, and the end value to 20 mA; intermediate 
values will be converted proportionally. 
A value below the start value will result in the output current sinking linearly to a minimum of 3.8 mA 
(-1.25 % of the measurement range). Further underflows cannot be evaluated (output 3.8 mA). For 
values above the end point, the output current increases linearly to a maximum of 20.5 mA (about 
103 % of the measurement range). Further increases cannot be evaluated (output 20.5 mA). 

20,5
20,0

0
0 100 102,5

mA

%

20,5
20,0

0
0 100  103- 1,25

4,0
3,8

mA

%
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Setting 4 mA ... 20 mA

For this setting the start value will be converted to 4 mA, and the end value to 20 mA; intermediate 
values will be converted proportionally. 
A value below the start value will result in the output current sinking linearly to a minimum of 0 mA 
(- 25 % of the measurement range). Further underflows cannot be evaluated (output 0 mA). For values 
above the end point, the output current increases linearly to a maximum of up to 21.5 mA 
(about 110 % of the measurement range). Further rises cannot be evaluated (output about 21.5 mA). 

7.5.2 Fault current
The following table shows what the current output is during a fault, depending on the settings:
Setting Characteristic

0 mA ... 20 mA
Characteristic
4 mA ... 20 mA,

acc. to NAMUR NE 43

Characteristic
4 mA ... 20 mA

Hold last value before the fault

Max
(upscale) about 21.5 mA about 21.5 mA

about 21.5 mA 
(cannot be distinguished 
value exceeding end value)

Min
(downscale)

0 mA 
(cannot be distinguished 
from measurement at start 
value)

2.0 mA
2.0 mA 
(cannot be distinguished 
from out of range)

21,5
20,0

0
0 100  110- 25

4,0

mA

%
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7.6 Service

The following illustration shows the menus for the service parameters. Menu points on the lowest level 
are outlined in bold.

Reset: If yes is flashing and you press the OK key, all the settings of the UFT will be reset to the factory 
settings (see section 7.7). All entries which you have ever made in parametrisation mode will be lost.

Service —— Language —— ENG (English)

GER (German)

Password (7.1.2) —— OFF

On

Reset (see below) —— yes

no

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 463 of 597



Rotation direction indicator and slip monitor KF**-UFT-(Ex)2.D
Editing device data: Factory settings

D
at

e 
of

 is
su

e 
10

/0
5/

04

38 Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com

7.7 Factory settings

Parameter Factory setting Local setting
LB/SC CH1/CH2 all: OFF
Pre-scaler channel CH2
Pre-scaler ratio 1.000
Smoothing 0
Start-up override 10 sec
SRM/DRM/Flow/Slip Slip On
SRM Difference pulses 100
DRM/Flow Switching pulses both: 2
Slip Iout function Frequency
Slip Trip value 50 %
Slip hysteresis 5 %
Slip accuracy 1 %
Rel1 Trip value 100 Hz
Rel1 Hysteresis 50 Hz
Rel1 MIN / MAX MIN
Rel1/Rel2: Activation dir. both: Passive
Rel1/Rel2: Alarm freeze both: OFF
Rel1/Rel 2: Hold both: OFF
Iout characteristic 4 - 20 NE 43 
Iout start value 0.000 Hz
Iout final value 200.0 Hz
Iout inverted Normal
Iout fault current Min
Password OFF
Language GER (= German)
Reset No
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Trip amplifier
KFD2-GU-(Ex)1
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1 Symbols used in this document

2 Overview

2.1 Application

The devices of the K-system from Pepperl+Fuchs are used to transmit signals between field devices 
and the process control system or control. 

Devices with the "Ex" code in their type identifiers are suitable for connection to field devices in the 
hazardous area. The field current circuits of these devices are intrinsically safe and are galvanically 
isolated from the not intrinsically safe circuits. The devices thus represent an electrical isolation 
between the hazardous area and the safe area within a system. 

Devices without an "Ex" code can be used for signal transmission between field devices in the safe 
area and the process control system or the control. 

This symbol indicates a warning about a possible danger. 
Failure to observe this warning may result in personal injury or death, or property 
damage or destruction.

This symbol warns of a possible fault.
If the instruction given in this warning is not heeded, the device and any systems or 
plants connected to it could develop a fault or even fail completely.

This symbol brings important information to your attention.

Warning

Attention

Note
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The trip amplifier KFD2-GU-(Ex)1 of the K-system 
(referred to as GU) are used for temperature 
measurement.

Further information (e. g. certificates, the data sheets 
for the GU devices and the operating instructions for 
the K-system) can be found on our Internet page 
www.pepperl-fuchs.com/pa (under product search, 
enter *GU*).

• You can connect resistance temperature sensors or Thermocouples to the input of a GU (types: B, 
E, J, K, L, N, R, S, T). The GU can also process a unit current signal or a unit voltage signal. 

• Two different limit values of the input signal can be monitored with the aid of the two relay outputs 
on the GU and parameters can be set freely for them. 

• You can connect a PC for programming and diagnostics with PACTware™ (see section 6 and 
section 7) to the serial RS 232 interface on the GU. 

2.2 Versions

The following versions of the temperature transmitter are available:

• KFD2-GU-1, device with a power supply 24 V DC for connection of field devices in the safe area

• KFD2-GU-Ex1, device with a power supply 24 V DC for connection of field devices in areas 
exposed to danger of explosion
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3 Safety instructions

The trip amplifier KFD2-GU-(Ex)1 may only be operated by trained personnel in a 
manner corresponding to this operating manual.

Protection of operating personnel and the plant is only guaranteed if the devices are 
used according to their specifications. Any use other than that described in the manual 
endangers the safety and functionality of the devices and the connected systems.

The devices may only be mounted, connected and adjusted by electrical professionals 
outside the explosion hazardous area.

If malfunctions cannot be eliminated, place the devices out of service and protect them 
from accidental use. The devices may only be repaired directly by the manufacturer 
Pepperl+Fuchs. Any opening or change in the units are dangerous and are therefore 
not to be performed. They void any warranty.

Responsibility for adhering to local safety regulations and directives is held by the 
operator.

Warning

Warning

Warning

Warning

Note
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4 Explosion protection

For primary explosion protection, that is, measures to avoid or restrict the 
production of a dangerous, explosive atmosphere, please consult the 
directive 1999/92/EC (ATEX 137) or the corresponding national 
provisions.

For secondary explosion protection, that is, measures to avoid the 
ignition of a surrounding explosive atmosphere by electrical equipment, 
Pepperl+Fuchs will gladly provide you with a copy of the "Ex-protection 
manual" for a nominal fee.

Please pay particular attention to DIN EN 60079-10, DIN EN 60079-14, 
DIN EN 50014 and DIN EN 50020 or the corresponding national 
provisions.

Pepperl+Fuchs also provides a seminar on the topic of explosion 
protection.

5 Mounting and connection

5.1 Mounting

The devices of the K-systems from Pepperl+Fuchs and thus also the trip 
amplifier KFD2-GU-(Ex)1 can be mounted on a 35 mm top-hat rail 
corresponding to DIN EN 50022. The devices must be snapped onto the rail 
vertically, and never slanted or tipped to the side.

Further mounting alternatives, e. g. using the Power Rail, can be found in the 
operating instructions for the K-system on our Internet page 
www.pepperl-fuchs.com/pa (under product search, enter *GU*).

The trip amplifier KFD2-GU-(Ex)1 are constructed in protection class IP20 and must 
therefore be protected from undesirable environmental conditions (water, dust, small 
foreign objects).

PROCESS AUTOMATION

MANUAL
EXPLOSION PROTECTION

          Intrinsic Safety
Explosion Protection

Attention
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Dimensions of the 
KFD2-GU-(Ex)1 in mm

5.2 Connection

The KF series' slip-off terminals significantly simplify connection 
and construction of switching cabinets. They allow quick and 
error-free exchange of the unit when service is needed. 

The terminals can be screwed on, are self-opening, and have 
generous connection room for a wire diameter of up to 2.5 mm² 
and coded plugs, so that leads cannot be confused.
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The intrinsically safe field circuit is connected to the blue 
terminals 1 to 6 of the KFD2-GU-Ex1. The circuit can be 
directed with interface cable based on DIN EN 60079-14 
into the area subject to the danger of explosion.

The non-intrinsically safe field circuit is connected to the 
green terminals 1 to 6 of the KFD2-GU-1.

In both cases you can connect:

• a resistance temperature sensor Pt100 or Ni100
− in 2-wire design (terminals 2 and 3)
− in 3-wire design (terminals 1 to 3)
− in 4-wire design (terminals 1 to 4)

• a thermocouple of type B, E, J, K, L, N, R, S, or T 
(terminals 1 and 2). For an internal cold junction 
compensation, you will need terminal K-CJC as an 
accessory instead of the normal terminal 1 to 3.

• a source for a unit current signal of 0 mA ... 20 mA or 
4 mA ... 20 mA (terminals 2 and 5)

• a source for a unit voltage signal 0 V ... 10 V (terminals 
2 and 6)

The function of the green terminals 7 to 15 is as follows:

• terminals 7 to 9: relay 1

• terminals 10 to 12: relay 2

• terminals 14(+)/15(-): 24 V DC power supply (13 free)

For power supply via Power Rail, please refer to the"DIN-
Rail Housing" catalog of Pepperl+Fuchs or the "CD-ROM 
catalog". 

For a detailed account of the terminal assignments, 
please refer to the data sheet.

1+

2- 3+

1-2- 3+

1-2- 3+ 4+

2- 5+

2- 6+
0 V ... 10 V
2 V ... 10 V

0 mA ... 20 mA
4 mA ... 20 mA

2- Thermocouple
junction
compensation

Relay 1:
Relay 2:

7 8 9
10 11 12

K-CJC
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5.3 Operating and indicating elements

On the front of the GU you will find:

• LED OUT1 (yellow) for displaying relay 1 active

• LED OUT2 (yellow) for displaying relay 2 active

• LED PWR/FAULT (green/red) for displaying supply voltage 
present/malfunction

• Serial RS 232 interface PROGRAM to connect a PC for 
setting parameters and diagnostics of the GU with 
PACTware™

PWR/FAULT

PROGRAM

OUT1

OUT2
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6 Device configuration via software

The trip amplifier KFD2-GU-(Ex)1 are parameterised using the 
configuration tool PACTwareTM. 

The PACTwareTM online version can be downloaded free of charge from our 
internet page www.pepperl-fuchs.com/pa under software/PACTware. 
Licensed versions are available at a charge.

The device-independent features of the software are described in the 
"PACTwareTM process automation configuration tool" manual, which can 
also be downloaded free of charge in several languages from our internet 
page www.pepperl-fuchs.com/pa under software/PACTware. 

In the following, you will find the device-specific information for the trip 
amplifier KFD2-GU-(Ex)1.

6.1 Installation and connection with the device

Install the PACTwareTM on a PC. The system requirements and the installation steps can be found in 
the "PACTwareTM process automation configuration tool" manual.

Connect the PC and the GU using the K-ADP1 cable. 
This cable can be ordered as an accessory.

If possible, please use the new version of the cable (part number 
181953, length of the jack plug 14 mm). When using the old version 
(length of plug 18 mm), the jack plug will project out approx. 3 mm. 
However, this does not affect the function.

Connect the cable with the jack plug to the RS 232 interface on the 
front panel of the UT2. At the PC connect it to the 9-pin or the 25-pin 
connector of a free serial interface.

Start the PACTwareTM as described in the "PACTwareTM process 
automation configuration tool" manual.

Pressing the plug in by force may damage the 
devices.

Attention
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6.2 Communication driver

In a PACTwareTM project, communication with a UT2 is only possible via the communication driver 
P2P RS232 FDT. If your project does not yet contain such a driver, please add it to the project from 
the device catalogue (see "PACTwareTM process automation configuration tool" manual). 

The parameters of the communication DTM is the used PC interface and the number of retries.
The parameter is set as follows:

• Double-click the P2P RS232 FDT 
driver with the mouse

• Select the Communication Port

• Communication Retries: number 
of retries the COM DTM attempts 
to establish communication to the 
connected device.

To add a UT2 to a project, select a 
P2P RS232 FDT driver of the project. 
Then add the UT2 from the device 
catalogue. 

Further information on the individual 
steps can be found in the 
"PACTwareTM process automation 
configuration tool" manual.

The description in the following chapter assumes that a UT2 has been selected in the project.
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6.3 Monitor functions

If you have started the communication between PACTwareTM and GU (e. g. via Device data Establish 
connection), you can open the Measured value window via Device data Measured value.

The following information is displayed:

• Measured value at the input as numerical value and bar graph, displayed in the selected unit.

• the status off both relays
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6.4 Simulation function

If you have started the communication between PACTwareTM and GU (e. g. via Device data Establish 
connection), you can open the Simulation window via Device data Simulation.

The simulation mode is started with the check box Simulation  Active.

You can assign the status for the two relays for test purposes: 
de-energised = , energised = 

Use the check box Simulation  Active to end the simulation. The GU returns to normal operation.

If the power supply is interrupted, the device ends the simulation.

• The relays assume the assigned status. 

• During the simulation, the red LED on the front of the GU flashes. 

• Devices in simulation mode are highlighted in PACTwareTM. 

Simulation interrupts normal functionality of the device! 
Before starting the simulation, make certain that this cannot result in any dangerous 
state for the system.

You can close the simulation window with the Close button or by clicking on the 
Windows-standard  button at the top right. The device will remain in simulation 
mode, however, until the check box Simulation is deactivated.

Warning

Note
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6.5 Diagnosis

If you have started the communication between PACTwareTM and GU (e. g. via Device data → Establish 
connection), you can open the Diagnosis window via Device data →  Diagnosis. It shows the following 
information:

Explanations:

• Sensor breakage: siehe Abschnitt 7.2.1 

• Sensor short circuit: only RTD type of sensor; siehe Abschnitt 7.2.1

• Overrange, Underrange: measured variable outside the maximum measuring range of the selected 
sensor (siehe Abschnitt 7.3 and Abschnitt 7.4 or 7.5)

• CJC Error: if the cold junction compensation has been selected (siehe Abschnitt 7.2.1) and a 
breakage or short circuit occurs within the K-CJC terminal

• Simulation mode: see section 6.4

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 484 of 597



Trip amplifier KFD2-GU-(Ex)1
Device configuration via software

D
at

e 
of

 is
su

e
08

/0
7/

06
09

77
21

15Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49-621-776-0 • USA +1-330-4253555 • Singapore +65-67-799091 • Internet www.pepperl-fuchs.com

6.6 Service

In menu Service the factory settings of the GU can be reloaded.

Reload the factory settings via pressing the button Factory Reset.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 485 of 597



Trip amplifier KFD2-GU-(Ex)1
Working with device data

D
at

e 
of

 is
su

e
08

/0
7/

06
09

77
21

16 Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49-621-776-0 • USA +1-330-4253555 • Singapore +65-67-799091 • Internet www.pepperl-fuchs.com

7 Working with device data

If you select the PC-programming function for a GU in PACTwareTM (see the "PACTwareTM Process 
Automation Configuration Tool" manual), a window with menus for parameterization appears, these 
manues will be described as follows.

7.1 Menu Information and Description

The information on the Device info menu is generated automatically or is read from the GU. This 
information cannot be changed on the menu.

Any change made to the device date will change the functionality of the device!
Before transferring new data into the device, make certain that this cannot result in any 
danger for the system.

Warning
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You can edit the text on the Description menu as you see fit and save it in the project file.

Tag Number Channel 1: freely selectable identification
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7.2 Menu Parameter Input
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The following parameters can be set:

• Sensor:
− Resistance temperature measurement sensor: Pt100, Ni 00
− Thermocouples: T/C type B, T/C type E, T/C type J, T/C type K, T/C type L, T/C type N, 

T/C type R, T/C type S, T/C type T
− other: 0...10 V, 0...20 mA, 4...20 mA (NE43)

• Connection mode (for resistance temperature detectors only, see section 5.2): 
− 2-wire
− 3-wire
− 4-wire 

• Unit: 
− for resistance temperature measurement sensors and termocouples: °C or K 
− with selection of 0...10 V under sensor: fixed V
− with selection of 0...20 mA or 4...20 mA (NE43) under sensor: fixed mA

The unit selected at this point will be used for all corresponding settings and displays in PACTwareTM.

• Cold junction compensation (for thermocouples only):
− external (Reference temperature)
− internal (K-CJC)

If you have selected Ext. ref. temp., you can enter the external reference temperature 
(range of values: -100 °C to 100 °C) 

For a  internal Cold junction compensation, you require the K-CJC terminal block as an accessory 
instead of the normal terminal 1 to 3 or 4 to 6 (see section 5.2).

• Lead Resistance: When connecting an RTD with 2 wire connection the lead resistance of the 
cabling can be entered numerically if known.

• 2-Wire Calibration: When connecting an RTD with 2 wire connection the lead resistance of the 
cabling can be calibrated if the resistance is unknown. For calibration the sensor must be jumpered.

• Sensor-breakage monitoring (for all types of sensors)

• Sensor-short-circuit monitoring (for resistance temperature detectors only)

• Cold junction sensor defective (for thermocouples)

• Range exceeded (for 0...10 V and 0...20 mA)

• Value short of range lower limit (for 0...10 V )
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You activate or deactivate monitoring by clicking the respective checkbox 
(  = selected,  = deselected). 

• Firmware Version: Here the Firmware Version of the device can be preselected. Depending on 
Firmware Version some options and functions can differ. If the Firmware Version is unknown, this 
can be entered automatically through an upload.

7.3 Menu Parameter Output
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The following parameters can be set:

• Switching point and hysteresis for relay 1 and relay 2; the unit is displayed according to the 
selection for Parameter Input (see section 7.2). The hysteresis should be selected as > 1 % of the 
measurement range to avoid causing the relay to flutter.

• Switching direction (MAX or MIN) and mode of operation (energised or de-energised) for relay 1 
and relay 2

• The Error Output function for relay 2 is not available until firmware version 2.0. 

• Alarm Freeze: when Alarm Freeze is selected, the Relay State is kept after trip or Fault Alarm until 
the device is restarted (Power Off-On)

7.4 Switching behaviour of the relays

Available settings for the switching direction are MIN and MAX; available settings for the mode of 
operation are energised and de-energised. 

Range of application (see also figure page 22):

• Switching direction MAX, mode of operation energised:
− Alarm when limit value is exceeded, for example horn on
− Protection against overheating, for example cooling on

• Switching direction MAX, mode of operation de-energised:
− Protection against overheating, for example heater off; 
− with large hysteresis MIN-MAX operation, for example heater on/off

• Switching direction MIN, mode of operation energised:
− Alarm when value falls short of lower limit, for example horn on
− Protection against cooling too cold, for example heater on

• Switching direction MIN, mode of operation de-energised:
− Protection against cooling off too cold, for example cooling off; 
− with large hysteresis MIN-MAX operation, for example cooling on/off
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Overview of switching behaviour of the relays:

 

 

 

 

Time

Measurment value

MAX
MAX - hysteresis

MIN + hysteresis
MIN

Switching direction MAX, mode of operation energised:

energised

de-energised

Switching direction MAX, mode of operation de-energised:

energised

de-energised

Switching direction MIN, mode of operation energised:

energised

de-energised

Switching direction MIN, mode of operation de-energised:

energised

de-energised
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With regard to the supply of products, the current issue of the following document is applicable: 
The general terms of delivery for products and services of the electrical industry, as published

by the Central Association of the "Elektrotechnik und Elektroindustrie (ZVEI) e.V.",
 including the supplementary clause "Extended ownership rights".

We at Pepperl+Fuchs recognise a duty to make a contribution to the future.
For this reason, this printed matter is produced on paper bleached without the use of chlorine.
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1 Symbols used

2 Overview

2.1 Range of application

The K-System devices from Pepperl+Fuchs are used for transmitting signals between the field devices 
and the process control system/control system. 

The devices marked with "Ex" in the type designation are suitable for the connection of field devices 
used in potentially explosive atmospheres. Field circuits for these devices are intrinsically safe and are 
galvanically isolated from non-intrinsically safe circuits. The devices thus establish an electromagnetic 
separation between the potentially explosive atmospheres and the safe areas in a system. 

Devices without Ex-identification can be used to transmit signals between field devices and the 
process control system/control unit.

This symbol warns of possible danger. 
Failure to heed this warning may result in personal injury or death, or property 
damage, including destruction.

This symbol warns the user of a possible failure.
Failure to heed this warning can lead to total failure of the equipment and any 
other connected equipment.

This symbol alerts the user of an important hint.

Warning

Attention

Note
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The KF**-GUT-(Ex)1.D of the K system 
(abbreviation: GUT) have been designed for 
temperature measurement applications. 

In this context, a GUT converts the signal of an 
RTD, a thermocoupler, a potentiometer or a 
voltage source to a proportional output current 
which may, for example, be transmitted to a display 
unit or to an analog input of the process control 
system/control unit.

Two different, freely parameteriseable trip values of the input signal can be monitored via the two GUT 
relay outputs. 

It is also possible to process the modification of this signal per time unitinstead of the input signal.

2.2 Variants

The following variants of the RTD are available: 

Ex = for the connection of field devices from the potentially 
explosive area

without identifying letter = for the connection of field devices in the 
safe area

D2 = with power pack for 24 V DC (green cover on the output 
side); as for the power supply via Power Rail with combined failure 
reporting please also refer to the "DIN-Rail Housing" catalog of 
Pepperl+Fuchs or to the "CD-ROM catalog".

U8 = with omni-voltage power pack, which allows for power supply 
with 20 V DC ... 90 V DC and 48 V AC ... 253 V AC without 
switching and without considering the polarity (gray cover on the 
output side)

KF**-GUT-**1.D
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3 Safety instructions

The  KF**-GUT-(Ex)1.D temperature converter may only be operated by trained 
professionals in a manner corresponding to this operation manual.

The protection of operating personnel and of the system is only ensured if the 
devices are used in accordance with their intended purpose. Any other type of 
operation than that described in this manual places the safety and functionality of 
the devices and systems connected to them in question.

The devices may only be installed, connected, and adjusted by electrical 
professionals outside the explosion-hazardous area.

If malfunctions cannot be eliminated, the devices must be taken out of operation 
and protected from being placed in service again inadvertently. Devices must 
only be repaired directly by the manufacturer Pepperl+Fuchs. Tampering with or 
making changes to the devices is dangerous and therefore not permitted. They 
render the warranty void.

The responsibility for the adherence to local safety standards lies with the 
operator.

Warning

Warning

Warning

Warning

Note
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4 Explosion protection

For primary explosion protection, that is, for measures to be taken 
to prevent or hinder the development of a dangerous explosive 
atmosphere, please observe the guideline 1999/92/EG (ATEX 
137) or the corresponding national guidelines. 

For secondary explosion protection, that is, for measures to 
hinder the ignition of a surrounding explosive atmosphere by 
electrical devices, Pepperl+Fuchs will gladly make the "Explosion 
Protection Manual" available to you for a nominal fee. 

Note in particular DIN EN 60079-10, DIN EN 60079-14, DIN EN 
50014 and DIN EN 50020, or the corresponding national 
guidelines.

Pepperl+Fuchs also offers a seminar on the topic of explosion 
protection.

PROCESS AUTOMATION

MANUAL
EXPLOSION PROTECTION

          Intrinsic Safety
Explosion Protection
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5 Use in safety applications (SIL)

5.1 Premises

The base for use of equipment for safety applications is the SIL report P+F 05/03-24 R023. This report 
is available at www.pepperl-fuchs.com.

The SIL report is based on certain assumed premises. On the part of the user, the premises listed 
below must be provided.

Repair time

While preparing the SIL report, it was assumed that, after occurrence of a visible fault (e. g. a relay de-
energised), it would be repaired within 8 hours (e. g. by repairing a sensor burnout).

Testing time

One assumption in the calculations in the SIL report was that notification of a dangerous fault (e. g. 
output current outside the range of 4 mA ... 20mA) would be detected by the control system within an 
hour.

Low Demand Mode

The operation mode according to IEC 61508 assumed for the SIL report is the Low Demand Mode (for 
a definition, see IEC 61508, part 4, section 3)

Power supply

Failure of the external power supply was not taken into consideration and must be handled additionally 
when evaluating the overall safety function.
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Temperature conditions and testing times

The PFD values (PFD = Probability of Failure on Demand) of KF**-GUT-(Ex)1.D equipment lie within 
the range specified for SIL2 for the testing times given in the report. The PFD values were calculated 
based on the assumption of a mean ambient temperature of 40 °C. At a temperature of 60 °C the 
failure rate must be multiplied by a factor of 2.5. In practice, this means a correspondingly reduced 
testing interval. For mean temperatures between 40 °C ... 60 °C the factor can be adjusted linearly.

The test interval can be extended by connecting the two relay outputs. Here, the parameters for both 
relay outputs must be set to the same values. For details, see the SIL report.

Basically, for safe opening you should connect two NC contacts in series, and for safe closing connect 
two NO contacts in parallel.

5.2 Safe output states

Relay outputs

In the safe state, the relay is deactivated, that is, the working contact is open.

Current output

The safe state here is the indication of an error state via output of the signal level specified for this in 
NE43.

5.3 Configuration

The configuration of the device must be performed exclusively using the control panel. Configuration 
through the device interface is not permitted for safety-relevant applications.

The functions set must be checked using suitable testing after configuration is complete.

Example 1: The power output is configured with a start value of 50 °C and a final value of 500 °C at 
4 mA ... 20 mA (NE43) output characteristic, and the input is configured for a Pt100 type sensor.

By applying the corresponding input values (RTD simulator, decade resistor), it can be tested whether 
the output current at 50 °C is 4 mA and at 500 °C is 20 mA. The output current can be measured using, 
e. g., a measurement device (DMM).
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Example 2: 

The input is configured for a type K thermocouple. The parameterisation of the relay output is: 
switching point of relay 1 at 1000 °C, high-temperature alarm (MAX) and mode of operation passive.

If input signals corresponding to, e. g., 500 °C and 1001 °C are applied, the switching of the relay can 
be tested by measuring the contact resistance.

After configuration, the settings must be protected from accidental changes by activating password 
protection.

5.4 Regular testing of function

The function of the device must be tested at the test intervals (T[proof]) specified in the SIL report. Tests 
as described in section 5.3 are suitable for this purpose.

5.5 Evaluation of the device outputs using subordinate control systems

As a premise for evaluation of equipment for safety functions, the settings of the power output 
characteristic must be set to 4 mA ... 20 mA (NE43).

The system which evaluates error states must correspondingly be configured to use NE43 
specifications regarding the signal level.

5.6 Features not suitable for safety-relevant applications

Configuration software

The configuration software is not part of the considerations for evaluation of safety functions of the 
device and may thus not be used to configure safety-relevant functions.

User-defined characteristic

The user-defined characteristic consists of a linearisation table created in the configuration software 
(PACT ™), which must be loaded into the configuration software of the device.

Since the device may not be configured using the configuration software (see section 5.3), the "user-
defined characteristic" feature may not be used for safety-relevant applications.
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Maintain in case of error

The function "Maintain in case of error" could lead to a failure to signal fault states through the outputs, 
so that they are not detected. It is also possible that the specified safe state would not be entered.

Trend function

The trend function is used for estimation of future behaviour of a value. The trend is measured 
periodically and represented as a linear increase between the two measurement points. This 
approximate representation is only suitable for certain applications and is therefore not considered for 
the safety technology evaluation.

Simulation current and relay simulation

The simulation mode of the device is an aid for commissioning which simulates the presence of a 
certain output signal which can then be evaluated by a general control layer.

In this mode, the outputs are independent of the input values, thus there is no signal transfer between 
sensors connected and the outputs. 

Thus the device is not in a normal operating state. For this feature, therefore, no safety evaluations 
have been performed and as a result, it may not be used for a safety-related application.

5.7 Firmware versions in combination with the safety function

One factor in the consideration of use of the KF**-GUT-(Ex)1.D for safety functions is the operational 
reliability of the devices.

This was determined for the supplied firmware at version 1.09 or better. Thus the safety evaluation is 
valid for versions 1.09, 1.14, 1.38, 1.42.
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6 Mounting and connection

6.1 Installation

The devices of the Pepperl+Fuchs K systems and also the 
temperature converters  KF**-GUT-(Ex)1.D can be fitted to a 35 
mm DIN rail according to DIN EN 50022. Simply snap the devices 
vertically; avoid tilting/sloping.

Additional mounting options, e.g. using the Power Rail, can be 
found in the Pepperl+Fuchs "DIN-Rail Housing" catalog or in the 
"CD-ROM catalog".

The temperature converters KF**-GUT-(Ex)1.D comply with protection class 
IP20 and therefore must be protected in case of inappropriate ambient 
conditions (water, small foreign bodies).

Attention

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 507 of 597



Temperature converter with trip relays KF**-GUT-(Ex)1.D
Mounting and connection

D
ta

e 
of

 is
su

e
05

/3
1/

06
12

98
75

12 Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com

Measurements of 
 KF**-GUT-(Ex)1.D

6.2 Connection

The removable terminals of the KF series simplify considerably 
the connection and the switch cabinet installation. They allow a 
quick and fault-free replacement of devices in case of a service 
event. 

Terminals are equipped with screws, are self-opening, have a 
large connection area for a wire cross-section of up to 2.5 mm² 
and coded plugs, making it impossible to mix them up. 

The intrinsically safe field circuit is connected to the blue terminals 
1 ... 6 of  KF**-GUT-(Ex)1.D and may be guided into the potentially 
explosive area using connector cables in accordance with 
DIN EN 60079-14. 

The non-intrinsically safe field circuit is connected to the green 
terminals 1 ... 6 of  KF**-GUT-(Ex)1.D.

Terminal 5 remains always free on the GUT.
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You can connect:

• an RTD Pt100, Pt500, Pt1000, Ni100 or Ni1000 in 
accordance with DIN IEC 60751 
− in 2-wire design (terminals 2 and 3)
− in 3-wire design (terminals 1 ... 3)
− in 4-wire design (terminals 1 ... 4)

• a thermocouple of the type B, E, K, J, L, N, R, S, T in 
accordance with DIN IEC 60584-1 (terminals 1 and 2)
− Using the parameterisation software 

PACT ™, it is also possible to enter an 
individual characteristic for a special 
thermocouple.

− For internal cold junction compensation, terminal 
K-CJC is required instead of the normal 
terminals 1 ... 3. 

− You can also connect a second redundant 
thermocouple of the same type (terminals 2 and 6; 
cold junction compensation with the same value 
as for the couple on terminals 1 and 2; as for the 
function, see section 8.2.4).

• a potentiometer (800 Ω ... 20 kΩ) 
− in 2-wire design (terminals 2 and 3)
− in 3-wire design (terminals 2, 3, 6)
− in 5-wire design (terminals 1 ... 4 and 6)

• a voltage signal source 
− -100 mV ... +100 mV
− 0 ... 1 V
− 0 ... 10 V 
− 2 ... 10 V 

(Terminals 2 and 6)

� � � � � � � � � � � �

� � � � � � � � �

� � � � � �

� � � 	 � �
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The remaining green terminals provide the 
following functions:

• Terminals 7/8: current output (9 free)

• Terminals 10 ... 12: relay 1

• Terminals 16 ... 18: relay 2

• Terminals 23/24: power supply 
(22 free)

Terminals 13 ... 15 and 19 ... 21 do not exist for 
GUT.

As for the power supply via Power Rail, please refer 
to the Pepperl+Fuchs "DIN-Rail Housing" catalog 
or the "CD-ROM" catalog.

As for the exact terminal assignments, please also 
refer to the data sheet.

23 24

2
3

1

7

8

18
17

16

12
11

10

6

4

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 510 of 597



Temperature converter with trip relays KF**-GUT-(Ex)1.D
Mounting and connection

D
ta

e 
of

 is
su

e
05

/3
1/

06
12

98
75

15Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com

6.3 GUT front side

The following elements can be found on the GUT front side:

• LED ERR (red) for display of 
− a sensor fault (flashes red)
− of a device malfunction (continuously red)

• Green PWR LED to indicate the presence of the supply voltage

• LED OUT 1 (yellow) to indicate relay 1 active

• LED OUT 2 (yellow) to indicate relay 2 active

• Serial RS 232 interface for the connection of a PC for the 
parameterisation and diagnosis of the GUT with PACT ™

• a display to show measurement values and malfunctions and for 
display in the parameter setting mode

• four keys for the parameterisation of the GUT
 (Up)  (Down) ESC (Escape) OK
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7 Display mode and error signals

The current measurement value is displayed in the selected unit in the normal mode. As for the 
selection of the unit, see section 8.3.

If a fault occurs which can be detected by the GUT, one of the following messages is displayed until 
the fault is cleared: 

• Err INT in case of an internal GUT error; please contact 
Pepperl+Fuchs

• Err MEM in case of an error in the GUT memory; please contact 
Pepperl+Fuchs

• Err SB in case of a sensor breakage (only for the sensor types RTD and TC); 
if the redundant thermocouple function has been selected (see section 8.2.3), a 
sensor breakage may also trigger the message Err DV RED (see below)

• Err SC in case of a sensor short-circuit (only for RTD sensor type)

• Err CJC if the internal cold junction compensation has been selected (see section 8.2.3) and 
a breakage or short circuit has occurred within the K-CJC terminal

• Err SB RED if the redundant thermocouple function has been selected (see section 8.2.3) and a 
sensor breakage has occurred in the second thermocouple

• Err RED if the redundant thermocouple function has been selected (see section 8.2.3) and a 
sensor breakage has occurred for both thermocouples

• Err DV RED (for "deviation from redundant TC"), if the redundant thermocouple function has been 
selected, two thermocouples are connected and the tolerated deviation is exceeded 
between the two couples is exceeded (see section 8.2.3 and section 8.2.4)

Be aware that the error signals Err SB, Err SC, Err SB RED and Err RED refer to the sensor function 
and not to the sensor lines.

In case of a fault, the relays normally switch to the idle state. Exceptions are described in section 8.2.4 
and section 8.5.1 (Maintain in case of error).

The behaviour of the current output in case of a fault is described in section 8.2.4 and section 8.6.2.
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8 Editing device data

8.1 Parameterisation mode control panel

8.1.1 Invocation

A change in device data will change the operation of the device!
Before entering new data into the device, you should therefore ascertain that no danger 
to the installation will result.

This manual describes parameterisation mode of the GUT using the control panel. 
Parameterisation mode for the GUT is more convenient with a PC. 
A connection cable and a CD with the PACT TM configuration software along with its 
user manual can be ordered as a programmer's kit from Pepperl+Fuchs. 
PACT TM and the manual can also be obtained on the Internet. 
Some specialised functions can only be selected using PACT TM, for instance, pulse 
suppression as an alternative to the start-up override.

Main menu parameterisation 
mode

Display Mode
OK + ESC (simultaneously) →

Input (8.2)
← ESC

Unit (8.3)

Output (8.4)

Service (8.7)

Warning

Note
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By pressing the ESC key (perhaps several times), you can return to the display mode from every menu 
item of the parameterisation mode. If 10 minutes elapse without a key being pressed in 
parameterisation mode, the device switches automatically back to display mode.

8.1.2 Password

You can use a password to protect the parameterisation from unauthorised modifications (see 
section 8.7; inactive in the GUT default setting). 

If the password protection is active, the various settings performed in the parameterisation mode may 
be viewed before the password entry; however, modifications are not possible in this way. The first 
time an attempt is made to modify a setting, the device automatically displays a window for entering 
the password. 

After each transition from the display mode to the parameterisation mode, the password must be 
entered once. 

The password cannot be modified and is 1234. 

To enter the password:

*The value changes stepwise when actuating the  or  key. When you hold down the  or  key, 
the setting "scrolls" to higher or lower values.

Modificat
ion 

attempt

automatic for password entry →
Value 0, flashing

Parameter still protected ← ESC

,  *: ↓
ESC ↑

OK, wrong value 
↑

new value, flashing
Release parameter ← OK, value 1234
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8.1.3 Navigation principle

The illustration below describes the principle of navigation in the parameterisation mode using the 
-, -, OK and ESC key:

Sensor
OK →

RTD
← ESC

TC
← ESC

Voltage
OK →

Range
← ESC ← ESC

Potentiometer
← ESC
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8.1.4 Lowest menu level: select values, enter numbers

On the lowest menu level, you can either select between certain possible values for the individual 
parameters or enter a numerical value. 

Proceed as follows:

When entering numeric values, please note: 

• If you press the  or  key, the value changes stepwise.

• If you hold the  or  key for a longer time, the value "rolls" to higher or lower values. 

• The sign switches automatically. 

lowest menu level

Parameter
OK →

current value, flashing
← ESC

,  *: ↓ ESC ↑

new value, flashing

OK ↓

new value, stored,
not flashing← ESC
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8.2 Input

The illustrations below show the input parameter menus. Menu items of the lowest menu level are 
displayed in a bold frame.

The precision values indicated in the data sheet refer to the mean Measuring rate. If the measuring 
rate is fast, the GUT measures more frequently, whereas the slow measuring rate delivers more 
precise results. The fast measuring rate is only possible for the potentiometer measurement.

Input —— Sensor (8.2.1) —— RTD (8.2.2)

TC(8.2.3)

Voltage (8.2.5)

Potentiometer (8.2.6)

Measuring rate (see below) —— slow

mean

fast
(only possible for 

potentiometer 
measurement)

Math —— Trend (8.2.7) —— 1 sec ... 250 sec
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8.2.1 Selecting the sensor Type

The selected sensor type (RTD, TC, voltage or potentiometer) is marked with On.

To select another sensor type, press the  and  keys to call it up. Next, press the OK key twice. 
After the first OK, you can press the ESC key to cancel.

8.2.2 RTD

The illustrations below show menu levels subordinate to the RTD menu item. Menu items of the lowest 
menu level are displayed in a bold frame. Menu items displayed only under certain circumstances are 
grayed out.

If the RTD sensor type has been selected (On) and you press the OK key, the program guides you 
from the menu item RTD to the menu item Type. If you select again the RTD sensor type (see 
section 8.2.1) and press the OK key twice, the Type menu item is available at once.

In case of a sensor type change, the remaining parameters are reset to the 
default settings (see section 8.8). All entries you have ever made in parameter 
assignment mode will be lost.

RTD (On) —— Type —— Pt100

Pt500

Pt1k (Pt1000)

Ni100

Ni1k (Ni1000)

Continue next page

Attention
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As for the terminal assignment for different measuring types, refer to the information provided in see 
section 6.2. 

The Compensation menu option is only displayed if you have selected the measuring type 2-wire. If 
Execute has been selected and Yes flashes while the OK key is pressed, the GUT automatically 
determines the line resistance.

Measuring type (see below) —— 4-wire

3-wire

2-wire

Compensation (see below) —— Rwire —— 0 Ω ... 50 Ω

Execute —— No

Yes

To ensure that the GUT can perform the automatic equalisation, a jumper must 
be inserted on the sensor!

Attention
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8.2.3 Thermocoupler (TC)

The illustrations below show menu levels subordinate to the TC menu item. Menu items of the lowest 
menu level are displayed in a bold frame.

If the TC sensor type has been selected (On) and you press the OK key, the program guides you from 
the TC menu item to the Type menu item. If you select again the TC sensor type (see section 8.2.1) 
and press the OK key twice, the Type menu item is available at once.

By means of the Pepperl+Fuchs PACT ™ parameterisation software, it is possible to enter an 
individual characteristic for a special thermocouple. Afterwards, you can select this characteristic via 
User.

TC (On) —— Type —— TC-B

TC-E

TC-J

•
•
•

TC-R

TC-S

TC-T

Continue next page User (see below)
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The representation is shifted to the left compared to the previous page.

* in the selected unit, such as °C (see section 8.3)

CJC: The selected compensation type (internal or external) is marked with On. To select another 
compensation type, first call it up using the  and  keys. Next, press the OK key twice. After the first 
OK you can press the ESC key to cancel.

For an internal cold junction compensation, you require the terminal K-CJC (see section 6.2) instead 
of the normal terminal 1 ... 3 as an accessory.

If the External compensation type has been selected (On) and you press the OK key, the program 
guides you from the External menu item to the Temp menu item. If you select again the External 
compensation type (see above) and press the OK key twice, the menu item Temp is available at once. 
Enter the external reference temperature here.

CJC (see below) —— internal

external —— Temp —— -350 ... 350 *

Red. TC (8.2.4) —— On/Off —— On

Off

Max. deviation —— 1 to 250 *
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8.2.4 Behaviour with redundant thermocoupler (TC)

If Red. TC → On/Off → On has been selected, the GUT behaves as follows: 

• If the specified tolerated deviation (max. deviation) is exceeded between the two thermocouples, 
− the error signal Err DV RED is output (see section 7)
− a relay with the error signal function drops out (see section 8.5.4)
− a relay with the trip value function (see section 8.5.1) as well as the current output still use the 

measured value of the first thermocouple (terminals 1 and 2, see section 6.2) as an input signal
− the current output does not output any fault current

• If a breakage of one of the two thermocouples has been detected, 
− the error signal Err SB or Err SB Red is output (see section 7)
− a relay with the error signal function drops out (see section 8.5.4)
− a relay with the trip value function (see section 8.5.1) and the current output use the measured 

value of the non-dropped out thermocouple as an input signal
− the current output does not output any fault current

• If a breakage of both thermocouples is detected, 
− the error signal Err Red is output (see section 7)
− a relay with the error signal function drops out (see section 8.5.4)
− a relay with the trip value function (see section 8.5.1) also drops out unless the Maintain in case 

of error function has been selected (see section 8.5.1)
− the current output outputs the selected fault current (see section 8.6.2)

8.2.5 Voltage

The illustration below shows the menu levels subordinate to the Voltage menu item. Menu items of the 
lowest menu level are displayed in a bold frame.

If the Voltage sensor type has been selected (On) and you press the OK key, the program guides you 
from the Voltage menu item to the Range menu item. If you select again the Voltage sensor type (see 
section 8.2.1) and press the OK key twice, the Range menu item is available at once. 
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8.2.6 Potentiometer

The illustration below shows the menu levels subordinate to the Potentiometer menu item. Menu items 
of the lowest menu level are displayed in a bold frame. Menu items displayed only under certain 
circumstances are grayed out.

If the Potentiometer sensor type has been selected (On) and you press the OK key, the program 
guides you from the Potentiometer menu item to the Measuring type menu item. If you select again 
the Potentiometer sensor type (see section 8.2.1) and press the OK key twice, the Measuring type 
menu item is available at once. 

As for the terminal assignment for different measuring types, compare with the information in 
section 6.2. The Compensation menu option is only displayed if you have selected the measuring 
type 2-wire. The parameterisation options for the compensation of the sensor type Potentiometer are 
identical with those of the sensor type RTD. As for the description, refer to section 8.2.2.

Voltage (On) —— Range —— ± 0.1 V

0 ... 1 V

0 ... 10 V

2 ... 10 V

Poti (On) —— Measuring type (see below) —— 5-wire

3-wire

2-wire

Compensation (see below)
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8.2.7 Trend

Instead of the measured value, it is also possible to use the modification of the measured value per 
time unit as a basis for a limit monitoring or for the output on a current output. For this purpose, the 
Trend parameter requires the input of the length Δt of a time interval (see section 8.2). 

The following rule applies if the assignment selected for a relay (see section 8.5.1) or current output 
is (see section 8.6) Trend, 

• the GUT determines a measured value ϑ1

• waits until the specified time elapses Δt,

• determines a measured value ϑ2 and

• calculates the value (ϑ2 - ϑ1)/Δt

The value (ϑ2 - ϑ1)/Δt is then used as an input 
signal for limit monitoring or for the current 
output.

Select a sufficiently high value for Δt to ensure 
that temperature fluctuations relevant for your 
application which might occur during this time 
cannot cause any problem. This means that not only insignificant measured value fluctuations must 
be tolerated. Select a sufficiently low value for Δt to ensure that relevant minimum and maximum 
measured values are not hidden. 

Application examples: 

• An alarm is triggered if the temperature rises by more than 10 °C per second. 

• Display of the temperature modification per unit of time (or processing in the process control 
system/ in the control) by means of the proportional current signal 

� �

�
�
� � � �

�

�
�
�

�
�

�

Measured value

Time
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8.3 Unit

The illustration below describes the menu of the unit. Menu items of the lowest menu level are 
displayed in a bold frame. Menu items displayed only under certain circumstances are grayed out.

The unit is used for measured-value display and for all corresponding settings in the parameterisation 
mode. The selection of the sensor type determines which units are available (see section 8.2.1). In 
some cases, the selected measuring type is also relevant (see section 8.2.6):

• for RTD and TC: °C, °F, K

• for voltage: mV

• for potentiometer, 5-wire: Ratio, Ω
• for potentiometer, 3-wire: Ratio

• for potentiometer, 2-wire: Ω

Unit (see below) —— °C

°F

K

mV

Ratio

Ohm
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8.4 Output

The illustrations below show the output parameter menus.

8.5 Relays

Via the Rel 1 and Rel 2 menu items, you can press the OK key to open a menu in which you can enter 
individual parameters for the selected relay. The two menu structures are completely identical and 
therefore are only described once. 

The activated function of a relay (trip value or alarm indication) is marked with On. To enable another 
function, first call it up using the  and  keys. Next, press the OK key twice. After the first OK you 
can press the ESC key to cancel.

Output —— Rel 1 (8.5) —— Trip value (8.5.1)

Error signal (8.5.4)

Rel 2 (8.5) —— Trip value (8.5.1)

Error signal (8.5.4)

Iout (8.6)
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8.5.1 Trip value

The illustrations below show menu levels subordinate to the Trip value menu item. Menu items of the 
lowest menu level are displayed in a bold frame.

If the Trip value function has been enabled (On) and you press the OK key, the program guides you 
from the Trip value menu item to the Assignment menu item. If you reactivate the Trip value function 
(see section 8.5) and press the OK key twice, the Assignment menu item is available.

If you select the assignment Ch1, the limit monitoring refers to the measured value of the GUT. This 
is the "normal" selection. 

If you select the assignment Trend, the limit monitoring refers to the modification of the measured 
value per time unit. For more details, refer to section 8.2.7.

Trip value (On) —— Assignment (see below) —— Ch1

Trend

MIN/MAX (8.5.2) —— Min

Max

Switching point —— (8.5.3)

Hysteresis —— (8.5.3)

Continue next page
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The Restart inhibit helps you to avoid that short-term trip value overranges are not noticed by the 
operating staff. 

If Restart inhibit On has been selected, the new state is maintained after the relay switching until the 
ESC key is pressed or the device is restarted. These actions reset the relay, except for a limit violation.

Via the Maintain in case of error function, you can avoid that the relay drops out in case of a fault 
(see section 6). 

If Maintain in case of error On has been selected, the relay state is maintained in case of a fault until 
the corresponding signal is cleared. Afterwards, the relay recovers its normal function.

Direction of activation (8.5.2) —— Passive

Active

Restart inhibit (see below) —— On

Off

Maintain in case of error (see below) —— On

Off
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8.5.2 Operating behaviour of the relays

Max or Min can be specified as switching direction; Active or Passive can be activated as direction of 
activation (see section 8.5.1). Range of application:

• Switching direction Max, direction of activation Active: Alarm in case of a limit overrange, e.g. horn 
ON; overheat protection, e.g. cooling ON

• Switching direction Max, direction of activation Passive: Overheat protection, e.g. heating OFF; 
Min/Max operation in case of high hysteresis, e.g. heating ON/OFF

• Switching direction Min, direction of activation Active: Alarm in case of a limit underrange, e.g. horn 
ON; undercooling protection, e.g. heating ON

• Switching direction Min, direction of activation Passive: undercooling protection, e.g. cooling OFF; 
Min/Max operation in case of high hysteresis, e.g. cooling ON/OFF

The illustration below describes the GUT operating behaviour: 

picked up
dropped out

Min
Min + hysteresis

Max - hysteresis
Max

picked up
dropped out

picked up
dropped out

picked up
dropped out

Measured value

Time
Switching direction Max, direction of activation Active:

Switching direction Max, direction of activation Passive:

Switching direction Min, direction of activation Active:

Switching direction Min, direction of activation Passive:
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8.5.3 Switching point and hysteresis

Be aware of the following when entering the switching point and hysteresis values:

• The following rule applies if the assignment Ch1 has been selected (see section 8.5.1):
− Both values must be specified in the unit selected under Unit (see section 8.3).
− The input limits of the switch point depend on the measuring range of the selected sensor (see 

section 8.9).

• The following rule applies if the assignment Trend has been selected (see section 8.5.1): 
− Both values must be specified as unit/sec. (e.g. °C/sec).
− For all units except for mV, you can select a switching point between -100 unit/sec and +99.00 

unit/sec ; for mV, you can select a value in the range from -10.0 mV/sec to +9.900 mV/sec.

• The hysteresis value must be high enough to avoid flickering of the relays (reference value: > 1 % 
of the measuring range).

• As illustrated in the representation of the switching behaviour in section 8.5.2, the Max switching 
direction requires that the switch point hysteresis value ≥ is the switch point lower limit. With the 
Min switching direction, the value must be the switch point + hysteresis ≤ switch point upper limit. 
These limitations are automatically specified by the GUT.

8.5.4 Error signal

The illustration below shows two menu levels subordinate to the Error signal menu item. Menu items 
of the lowest menu level are displayed in a bold frame.

If the Error signal function has been enabled (On) and you press the OK key, the program guides you 
from the Error signal menu item to the Restart inhibit menu item. If you reactivate the Error signal 
function (see section 8.5) and press the OK key twice, the Restart inhibit menu item is available.

A relay with the Error signal function is picked up in the normal mode. If the device detects a fault 
(see section 6), the relay drops out.

Error signal (On) —— Restart inhibit (see below) —— On

Off

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 530 of 597



Temperature converter with trip relays KF**-GUT-(Ex)1.D
Editing devide data: Current output

D
ta

e 
of

 is
su

e
05

/3
1/

06
12

98
75

35Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com

The Restart inhibit avoids that short-term faults are not noticed by the operating staff. 

If Restart inhibit On has been selected, the new state is maintained after the relay dropout until the 
ESC key is pressed or the device is restarted. These actions reset the relay unless the fault still exists.

8.6 Current output

The illustrations below show menu levels subordinate to the Lout menu item. Menu items of the lowest 
menu level are displayed in a bold frame.

If you select the assignment Ch1, the output on the current output is proportional to the measured 
value of the GUT. This is the "normal" selection.

If you select the assignment Trend, the current output is proportional to the modification of the 
measured value per time unit. For more details, refer to section 8.2.7.

Iout —— Assignment (see below) —— Ch1

Trend

Characteristic (8.6.1) —— 0 ... 20 mA

4 ... 20 NE43

4 ... 20 mA

4 ... 20 mA (b)

Continue next page
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If you select the inverted characteristic, the representation of the start value and the final value is 
inverted (see section 8.6.1).

Interference current (8.6.2) —— Min

Max

Hold

Up/down

Start value —— (8.6.3)

Final value —— (8.6.3)

inverted (see above) —— normal

inverted
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8.6.1 Characteristic

The various settings have the following significance (as for the setting of the start/end value, refer to 
see section 8.6.3):

Setting 0 ... 20 mA

For this setting, the start value is converted to 0 mA and the final value to 20 mA. Intermediate values 
are converted proportionally. 

Values less than the start value cannot be evaluated (output 0 mA). With values greater than the end 
value, the output current increases linearly to maximally 20.5 mA (102.5 % of the measuring range). 
Additional overranges cannot be evaluated (output 20.5 mA).

Setting 4 ... 20 NE43

For this setting, the initial value is converted to 4 mA and the final value to 20 mA. Intermediate values 
are converted proportionally. 

In case of a start value underrange, the output current falls linearly to a minimum of 3.8 mA 
(-1.25 % of the measuring range). Additional underranges cannot be evaluated (output 3.8 mA). If the 
actual value exceeds the final value, the output current increases linearly to a maximum of 20.5 mA 
(about 103 % of the measurement range). Additional overranges cannot be evaluated (output 
20.5 mA). 

20.5
20.0

0
0 100 102.5

mA

%

20.5
20.0

0
0 100 ≈  103-1.25

4.0
3.8

mA

%
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Setting 4 -20 mA

For this setting, the initial value is converted to 4 mA and the final value to 20 mA. Intermediate values 
are converted proportionally. 

For values less than the start value, the output current decreases linearly to 0 mA (-25 % of the 
measuring range). Additional underranges cannot be evaluated (output 0 mA). If the final value is 
exceeded, the output current increases linearly up to approx. 22 mA (approx. 112.5 % of the 
measuring range). Further overranges cannot be evaluated (output approx. 22 mA). 

Setting 4 -20 mA (b)

For this setting, the initial value is converted to 4 mA and the final value to 20 mA. Intermediate values 
are converted proportionally. 

A start value underrange cannot be evaluated (output 4 mA). An overrange of the final value also 
cannot be evaluated (output 20 mA) (b = limited). 

≈  22
20.0

0
0 100 ≈  112.5-25

4.0

mA

%

20.0

0
0 100

4.0

mA

%

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 534 of 597



Temperature converter with trip relays KF**-GUT-(Ex)1.D
Editing devide data: Current output

D
ta

e 
of

 is
su

e
05

/3
1/

06
12

98
75

39Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com

8.6.2 Interference current

The following table shows what the result of the current output is depending on the setting in the event 
of a malfunction:

The current output behaviour in case of the various alarm indications regarding a redundant 
thermocoupler is described in section 8.2.4.

Setting
Current path 
characteristic 
0 ... 20 mA

Characteristics 
4 ... 20 NE43, 
4 ... 20 mA (b)

Characteristic 
4 ... 20 mA

Min

0 mA 
(cannot be distinguished 
from the measurement of 
the start value)

2.0 mA 0 mA 
(cannot be distinguished 
from an underrange of the 
start value)

Max

approx. 21.5 mA approx. 21.5 mA approx. 22 mA 
(cannot be distinguished 
from a final value 
overrange)

hold last measured value before fault occurred

Up/down 

only useful 
for RTD

0 mA 
for Err SB
(cannot be distinguished 
from a measurement of 
the start value)

approx. 21.5 mA 
for Err SC

2.0 mA 
for Err SB

approx. 21.5 mA
for Err SC

0 mA
for Err SB
(cannot be distinguished 
from an underrange of the 
start value)

approx. 22 mA 
for Err SC
(cannot be distinguished 
from an overrange of the 
final value)
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8.6.3 Start value and final value

Be aware of the following when entering the start value and the final value:

• The following rule applies if the assignment Ch1 has been selected (see section 8.6):
− Both values must be specified in the unit selected under Unit (see section 8.3).
− The input limits depend on the maximum measuring range of the selected sensor (see section 

8.9). The difference between the final value and the start value must be at least 1 % of the start 
value (automatically predefined by the GUT).

• The following rule applies if the assignment Trend has been selected (see section 8.6): 
− Both values must be specified as unit/sec. (e.g. °C/sec).
− For all units except for mV, the start value can be selected from -100 unit/sec to +99.00 unit/

sec ; for mV it can be selected from -10.0 mV/sec to 
+9.900 mV/sec. A final value in the range between the start value + 1% and +100.0 unit/sec or 
+10.00 mV/sec can be selected.
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8.7 Service

The illustration below shows the service parameter menus. Menu items of the lowest menu level are 
displayed in a bold frame.

Service —— Password (8.1.2) —— On

Off

Language —— ENG (English)

DE (German)

Reset (see below) —— No

Yes

Power frequency (see below) —— 50 Hz

60 Hz
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Reset: If Yes flashes and you press the OK key, the GUT settings are reset to the factory settings 
except for the sensor type (see section 8.8, for the selection of the sensor type see section 8.2.1). All 
inputs (except for the sensor type) which you have been performed in the parameterisation mode at 
any time are lost.

Power frequency: Specify the frequency of the supply network here. This approach is the best 
method to avoid that this power frequency affects the GUT (also important for DC devices).

8.8 Default settings

Sensor type RTD

Sensor type TC

Parameter Default settings User settings

Type Pt100

Measuring type 3-wire

Unit °C

Parameter Default settings User settings

Type TC-K

CJC Internal

Red. TC Off

Unit °C
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Sensor type voltage

Sensor type potentiometer

Input remaining parameters

Parameter Default settings User settings

Range 0 ... 10 V

Unit V

Parameter Default settings User settings

Measuring type 3-wire

Unit Ratio

Parameter Default settings User settings

Measuring rate medium

Math Trend 2 sec
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Parameter relay 1 and 2

Parameter Default settings Individual setting 
relay 1

Individual setting 
relay 2

Trip value On
(= selected)

Assignment Ch1

MIN/MAX
(= switching 
direction)

Min

Switching point Start value sensor 
measuring range 

Hysteresis Sensor measuring 
range 

Mode of operation Active

Restart inhibit Off

Maintain in case of 
error

Off

Error message Not selected
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Parameter current output

Parameter service

Parameter Default settings User settings

Assignment Ch1

Characteristic 4 ... 20 NE43

Error current Max

Start value Start value sensor 
measuring range

Final value Final value sensor 
measuring range

Inverted Normal

Parameter Default settings User settings

Password Off

Language ENG (= English)

Reset No

Power frequency 50 Hz

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 541 of 597



Temperature converter with trip relays KF**-GUT-(Ex)1.D
Editing devide data: Measuring ranges of the sensors

D
ta

e 
of

 is
su

e
05

/3
1/

06
12

98
75

46 Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com

8.9 Measuring ranges of the sensors

Sensor Start value Final value

Pt100, Pt500, Pt1000 -200 °C 850 °C

Ni100, Ni1000 -60 °C 235 °C

TC B 100 °C 1800 °C

TC E -114 °C 1000 °C

TC J -210 °C 1200 °C

TC K -118 °C 1300 °C

TC L -200 °C 900 °C

TC N -118 °C 1300 °C

TC R -22 °C 1600 °C

TC S -22 °C 1600 °C

TC T -270 °C 400 °C

Voltage refer to range selection in section 8.2.5

Potentiometer 0.00 Ω
0.00 ratio

20.00 kΩ
100.00 Ratio
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With regard to the supply of products, the current issue of the following document is applicable: 
The general terms of delivery for products and services of the electrical industry, as published

by the Central Association of the "Elektrotechnik und Elektroindustrie (ZVEI) e.V.",
 including the supplementary clause "Extended ownership rights".

We at Pepperl+Fuchs recognise a duty to make a contribution to the future.
For this reason, this printed matter is produced on paper bleached without the use of chlorine.

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 545 of 597



Mannheim

Twinsburg

Singapore

SIGNALS FOR THE WORLD OF AUTOMATION

Worldwide Headquarters
Pepperl+Fuchs GmbH · Königsberger Allee 87
68307 Mannheim · Germany
Tel. +49 621 776-0 · Fax +49 621 776-1000
e-mail: pa-info@de.pepperl-fuchs.com

USA Headquarters
Pepperl+Fuchs Inc. · 1600 Enterprise Parkway
Twinsburg, Ohio 44087 · USA
Tel. +1 330 4253555 · Fax +1 330 4254607
e-mail: sales@us.pepperl-fuchs.com

Asia Pacific Headquarters
Pepperl+Fuchs Pte Ltd. · P+F Building
18 Ayer Rajah Crescent · Singapore 139942
Company Registration No. 199003130E
Tel. +65 67799091 · Fax +65 68731637
e-mail: sales@sg.pepperl-fuchs.com

Subject to reasonable modifications due to technical advances • Copyright PEPPERL+FUCHS • Printed in Germany • Part. No.No. 30 360 04/04 10

www.pepperl-fuchs.com

P
R

O
CE

S
S

A
U

TO
M

AT
IO

N

SIGNALS FOR THE WORLD OF AUTOMATION
For half a century Pepperl+Fuchs has continually provided new impetus to the world of automation. We develop, manufac-
ture and market electronic sensors and interface modules through our worldwide network. Our global presence and 
highly flexible production and service organisations enable us to offer you complete individual solutions – right where you
need us! We know what we’re talking about – because today Pepperl+Fuchs is the company with the largest selection of
industrial sensors technology in the World – serving a very broad spectrum of applications. Our signals move the World.
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The General Terms of Delivery for Products and Services in the electronics industry apply, these are published by the 
Central Association for the Electronics and Electrical Industries 

"Zentralverband Elektrotechnik und Elektroindustrie” (ZVEI) e.V.,
 The newest version applies, as well as die supplementary clause: "Extended reservation of title".

We at Pepperl+Fuchs recognize a duty to contribute to the future.
For this reason, this printed matter is produced on paper bleached without the use of chlorine.
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1 Symbols used in this document

2 Overview

Pepperl+Fuchs K-System devices are used for transmission of signals between field 
devices and process control / control systems. Devices that contain the identification 
“Ex” in their type code are appropriate for connection of field devices from the 
explosion danger area. The field circuits in these devices are intrinsically safe and 
galvanically isolated from non-intrinsically safe circuits. In this way, the devices 
provide electrical isolation of the region of the plant that is safe from that which is 
exposed to danger of explosion.

The converters 
•KFD2-UT-Ex1,
•KFD2-UT-1,
•KFD2-UT-Ex1-1
•KFD2-UT-1-1
in the K-Systems range 
(known in short as UT) 

are used for purposes of temperature monitoring: 

This symbol indicates a warning about a possible danger. 
In the case of the warning being ignored, the consequences may range 
from personal injury through to death or from damage to equipment 
through to destruction. 

This symbol warns of a possible fault.
If the instruction given in this warning is not heeded, the device and any 
plant or systems connected to it could develop a fault or even fail 
completely.

This symbol brings important information to your attention.
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2.1 Input and Output

• To the input of a UT you can 
connect RTDs Pt100/Ni100 or 
thermocouples (types: B, E, J, K, L, 
N, R, S, T). It is possible to enter 
special characteristics for special 
RTDs or thermocouples. 

• On the UT output, a device current 
signal is produced in proportion to 
the temperature of 4 mA ... 20 
mA,which can be passed on to the 
display device or an analog input on 
the process control / control 
system. 

• To the UT serial RS 232 interface 
you can connect a PC for 
programming and diagnosis using 
PACTware 
(see Chapter 6).

3 Safety Instructions

The converter KFD2-UT-Ex1 should only be operated by trained 
specialist personnel in accordance with the manual.

Protection of operating personnel and the plant is only assured if the 
devices are operated in accordance with the instructions for intended 
use. Operating the devices in any other manner than that described in 
this manual will compromise the safety and functionality of the devices 
and attached systems.

Devices should only be fitted, connected and configured outside the 
area exposed to danger of explosion by personnel with the 
appropriate electrical specialization. 

When it is not possible to correct faults, the devices must be taken out 
of service and action taken to protect against accidental use. Devices 
should only be repaired directly by the manufacturer, Pepperl+Fuchs. 
Accessing and modifying the inside of the devices constitutes a danger, 
and is not authorised. Any actions of this kind will nullify all claim to 
guarantee.

Input

RS232

Output
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4 Explosion Protection

For matters concerning primary explosion protection, i.e. measures to prevent or 
restrict formation of a potentially explosive atmosphere, please refer to 
DIN EN 1127-1 or the corresponding national regulations. 

For matters concerning secondary explosion protection, i.e. 
measures to prevent ignition by electrical apparatus of a 
potentially explosive atmosphere, Pepperl+Fuchs are happy to 
provide their “Ex-Protection Manual” free of charge.
In particular, please refer to DIN EN 60079-10, 
DIN EN 60079-14, DIN EN 50014 and DIN EN 50020 or the 
corresponding national regulations. The regulations for the 
USA, for example, are given in section 9 of the Ex-protection 
manual. 
Pepperl+Fuchs also offers a video and seminar on the topic of 
“Explosion Protection via Intrinsic Safety”.

Responsibility for adhering to local safety regulations and directives is 
held by the operator.
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5 Mounting and Connection

5.1 Mounting

The Pepperl+Fuchs K-System devices, including the 
converters KFD2-UT-Ex1, can be mounted on a 35 mm 
DIN rail in accordance with DIN EN 50022. The devices 
should be clipped on perfectly vertically, under no 
circumstances should they be turned or mounted not 
straight at the side.
Additional possibilities for mounting, e.g. using the 
“Power Rail”, can be found in the “DIN-Rail Housing” 
catalog from Pepperl+Fuchs or in the “CD-ROM catalog”.

Fig. 5.1: KFD2-UT-(Ex)1(-1) dimensions (in mm)

5.2 Connection

The removable terminals on the KF line of models 
simplify connection and switch cabinet construction 
considerably. In case of service, they enable devices 
to be swapped in and out whilst the power remains 
on. The terminals can be screwed, are self opening 
and provide generous space for connection for 
conductor cross sections up to 2.5 mm² as well as 
coded connectors so as to avoid incorrect wiring.

The KFD2-UT-Ex1 converters are constructed according to protection 
class IP20 and must be protected accordingly against unfavourable 
ambient conditions (water, small foreign bodies).
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The intrinsically safe field circuit is connected to the 
blue terminals 1 -4 of the KFD2-UT-Ex1. This can be 
connected by means of interface cable 
in accordance with DIN EN 60079-14 to the area 
exposed to danger of explosion. 
You can connect:
• a RTD Pt100, Ni100 or special input characteristic

in 2-wire design (terminals 2 and 3)
in 3-wire design (terminals 1 to 3)
in 4-wire design (terminals 1 to 4)

Terminals 5 and 6 always remain free.
• A thermoelement of type B, E, J, K, L, N, 

R, S, T or special input characteristic (terminals 1 
and 2); for internal cold junction compensation you 
require the K-CJC terminal accessories instead of 
the normal terminals 1 – 3.

The green terminals provide the following functions:
• Terminals 7-8: Current output (9 free)
• Terminals 11-12: For 24 V DC power supply 

(10 free); for power supply via power rail with 
combined fault indication, please see the “DIN-Rail 
Housing” catalog from Pepperl+Fuchs or the 
“CD-ROM catalog”

The exact terminal composition can be found in the 
datasheet.

5.3 Front

On the front of the UT you will find (see figure above):
• LED ON (green) to indicate the presence of the 

supply voltage
• LED FAULT (red) to indicate a fault
• Serial RS 232 interface to connect to a PC for die 

parameterisation and diagnosis of the UT with 
PACTware

ON

PROGRAM

FAULT

� � � � � � � � � � � �

� � � � � � � � �

� � � � � �

� � � � � �
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6 PC-programming software PACTware™

The KFD2-UT-(Ex)1(-1) converters are configured using 
the PACTware™ software from Pepperl+Fuchs. 
PACTware™ can be operated offline and online.
In offline mode, you can create projects and device 
records and save these to data carrier without a UT 
needing to be connected. 
In online mode, you can then transfer the saved device 
records to the UT. You can also read the record from the 
device and make modifications. You can also obviously 
create a new record when in online mode.

6.1 Installation and Connection to the device

Install the PACTware™ on a PC. The system requirements and the steps of 
installation you will find in the manual "PACTware™ Edition 2 - Frame Application".
Connect the PC to the UT using the K-ADP1 
cable. This cable can be ordered as an 
accessory.
Insert the cable jack into the RS 232 interface 
on the front of the UT and the 9-pin or 25-pin 
connector to a free serial interface on the PC.
Start the PACTware™ software using the icon 
or Start menu item that was created at 
installation.

6.2 Device list

With a new project, the device list in the left-hand pane in the PACTware™ software 
initially contains only the HOST IBM-PC entry. 
You can work with the device list using the buttons, bottom left:
• Add a device to the list; when this button is pressed, the devices that 

could be added under the current device selected with the mouse 
are listed for selection

• Remove the selected device
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• Edit the data for the selected device 
(also via the Device data menu, via  and function key F5)

When creating a new UT project, you must first add the com-KE-300 driver to the 
device list. The only parameter for this driver is the PC interface being used. This 
parameter can be changed as follows: 
• Select com-KE-300 driver Driver with the mouse
• Click on the button Edit
• Properties tab:Parameter
• Select the corresponding interface
• Close

6.3 Monitor function

If the Monitor function for an UT is chosen (details see in the PACTware™ Edition 2 
manual), the following window appears

The following nformations will be displayed:
• Sensor type
• value
• corresponding output current

corresponding output voltage
• device status
• value and output current in form of a bar graph diagram showing relationship to 

measurement range.
Press the Update button to refresh the display. In order to make the display update at 
regular intervals, press the Cyclical Update button.

Updatecyclical update
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6.4 Simulation function

If the Simulation function for an UT is chosen (details see in the PACTware™ Edition 
2 manual), the following window appears:.

The simulation is started with the Simulation on button:

The simulation is ended by pressing the Simulation off button that appears in the 
place of Simulation on. When the simulation is ended, the device starts its normal 
function again.
The Simulation window can be closed using the Close button the standard 
button, upper right, The device remains in simulation mode, however, until you 
select Simulation off or turn the device power supply switch off.

Simulation interrupts the normal function of the device! Ensure before 
starting the simulation that this interruption will not cause any problems 
for the plant.
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7 Work with Device Data

7.1 Device Info and Description properties tabs 

The information on the Device Info properties tab is generated automatically. 

The texts on the Description properties tab can be changed and saved in the project 
file.

A change to the device data will change the function of the device! 
Ensure before starting transferring new data to the device that this will 
not cause any problems for the plant.
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7.2 Properties tab Input Parameters

Once configured in the dialog, the new parameters can be saved to the project file or 
to the device using the buttons below. The window can be closed using the button on 
the right or the standard  button, upper right,
The following parameters can be set:
• Sensor:

RTD: PT 100, Ni 100, User RTD
Thermocouples: T/C-type B, T/C-type E, T/C-type J, T/C-type K, T/C-type L, 
T/C-type N, T/C-type R, T/C-type S, T/C-type T, User T/C
Other: Ohm, mV

If you select User RTD or User T/C, you can enter a new sensor characteristic or 
change an existing characteristic and save this under a new name. With these new 
sensors, you can then set the same parameters as for the standard sensors.

• Units:
For RTDs and thermocouples: °C or K
on selection of Ohm under Sensor: Ohm
on selection of mV under Sensor: mV

The unit selected at this point is used for all corresponding settings and displays in 
PACTware.

• Connection type:
for RTDs and Ohm: 2 wire, 3 wire, 4 wire
For more information please see the data sheet.
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If you select 2 wire you can
enter the lead resistance (range of values: 0 Ohm ... 100 Ohm) or
perform 2 wire equalisation, in order to specify the resistance 

with Thermocouples: Ext. Ref. Temp. or CJC (internal cold junction 
compensation)
For more information please see the data sheet.
If Ext. Ref. Temp. is selected, you can

enter the external reference temperature (values: -100 °C ... 100 °C) 
If mV is selected under Sensor, the connection method of connection cannot be 
selected 

• Start value for measurement range: the minimum value corresponds to the 
selected sensor 

• Final value for measurement range: the maximum value corresponds to the 
selected sensor 

7.3 Properties tab Output Parameters

Here too, once configured in the dialog, the new parameters can be saved to the 
project file or to the device using the buttons below. The window can be closed using 
the button on the right or the standard  button, upper right,
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• The output type is fixed 4-20 mA.
• If you select inverted characteristic the conversion of Start value and Final value is 

reversed (siehe Kapitel 7.2 and under “Output behaviour”), i.e. the UT gives an 
current output of 20 mA ... 4 mA instead of 4 mA ... 20 mA.

• The lead breakage monitor is available for all sensor types, whereas the lead short 
circuit monitor is only for RTDs. 

You can select and deselect a monitor by clicking on the corresponding control 
box or vice versa (  = selected,  = deselected). 
For each monitor, you can select the current output reaction - downscale or 
upscale.
For downscale a value between 2 mA and 4 mA can be entered.
For upscale a value between 20.5 mA and 22 mA can be entered.

7.4 Current output behaviour

The Input Parameter Start value set on the properties tab is converted to 4 mA, the 
corresponding Final value to 20 mA, and all intermediate values are converted in 
proportion. 
When the start value is not attained, the output current decreases in a linear fashion 
to a minimum of 3.8 mA (- 1.25 % of the measurement range). Further undercutting 
of the value will not be evaluated (output: 3.8 mA). If the final value is exceeded, the 
output current increases in a linear fashion to a maximum of 20.5 mA (103 % of the 
measurement range). Further exceeding of the value will not be evaluated (output: 
20.5 mA). 
If you select down scale for a monitor and have entered a value  3.8 mA, it will not 
be possible to distinguish the monitor from a value that does not achieve the start 
value. If you select upscale for a monitor and have entered 20.5 mA it will not be 
possible to distinguish the monitor from a value that exceeds the end value.

20.5 mA
20.0 mA

0 mA

0 % 100 % circa 103 %- 1.25 %

4.0 mA
3.8 mA
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7.5 Voltage output behaviour

The Input Parameter Start value set on the properties tab is converted to 1 V, the 
corresponding Final value to 5 V, and all intermediate values are converted in 
proportion. 
When the start value is not attained, the output current decreases in a linear fashion 
to a minimum of 0.95 V (- 1.25 % of the measurement range). Further undercutting of 
the value will not be evaluated (output: 0.95 V). If the final value is exceeded, the 
output current increases in a linear fashion to a maximum of 5.125 V (103 % of the 
measurement range). Further exceeding of the value will not be evaluated (output: 
5.125 V). 
If you select down scale for a monitor and have entered a value  0,95 V, it will not be 
possible to distinguish the monitor from a value that does not achieve the start value. 
If you select upscale for a monitor and have entered 5.125 V it will not be possible to 
distinguish the monitor from a value that exceeds the end value.

5.125 V
5 V

0 V

0 % 100 % approx.103 %- 1.25 %

1 V
0.95 V
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1 Operating instructions/system description Zener barriers

1.1 Operating instructions

Application

• These devices are used in C&I technology for the galvanic 
isolation of C&I signals, such as 20 mA and 10 V unit 
signals, and also for the adaptation and/or standardisation 
of signals. Devices which have intrinsically safe control 
circuits are used to operate field devices within hazardous 
areas.

• The data sheets of the individual devices contain the 
electrical data stated in the EC-Type Examination 
Certificate and are a valid part of the instruction.

• Zener barriers are not suitable for the isolation of signals in 
power engineering, unless this is specifically referred to in 
the respective data sheet.

• The respective statutory regulations and directives 
governing the application or intended use should be 
observed.

• Devices that were operated in general electric installations 
must not be used afterwards in electric installations that are 
in connection to explosive hazardous areas.

• Intrinsic safe circuits that were operated with circuits of other 
types of protection may not be used as intrinsic safe circuits 
afterwards.

• Circuits in type of protection "nL" that were operated with 
circuits of other types of protection (except intrinsic safe 
circuits) must not be used in type of protection "nL" 
afterwards.

Installation and commissioning in the safe area

(Commissioning and installation must by carried out by 
specially trained qualified personnel only.)

Installation of the interface devices in the safe area
• The devices are constructed to satisfy the IP20 protection 

classification and must be protected accordingly from 
adverse environmental conditions such as water spray or 
dirt exceeding the pollution severity level 2.

• The devices must be installed outside the hazardous area!
• For devices with intrinsically safe circuits, the protected 

circuit (light blue identification on the device) can be located 
in the hazardous area. It is especially important to ensure 
that all non-intrinsically safe circuits are safely isolated.

• The installation of the intrinsically safe circuits is to be 
conducted in accordance with the relevant installation 
regulations. 

• The respective peak values of the field device and the 
associated device with regard to explosion protection 
should be considered when connecting intrinsically safe 
field devices with the intrinsically safe circuits of Zener 
barriers (demonstration of intrinsic safety). 
Here EN 60079-14/IEC60079-14 is to be observed.

• If more channels of one device are to be connected parallel 
it must be ensured that the parallel connection is made 
directly at the terminals. For the demonstration of intrinsic 
safety the maximum values of the parallel connection are to 
be regarded.

• When intrinsically safe circuits are used in areas made 
hazardous by dust (Ex zone "D") only appropriately 
certificated field devices must be used.

• The EU certificates of conformity or EC-Type Examination 
Certificates should be observed. It is especially important to 
observe the "special conditions" where these are contained 
in the certificates.

Installation and commissioning of the interface devices within 
zone 2 of the hazardous area:

• Only devices with the relevant statement of conformity from 
an approved test centre or covered by the manufacturer's 
declaration of conformity can be installed in zone 2. 

• The individual data sheets indicate whether these 
conditions are met.

• The devices should be installed in a switch or junction box, 
which:
- corresponds at least IP54 in accordance to EN 60529.
- is confirm to the requirements of resistance to light and 

resistance to impact corresponding to EN 50014/
IEC 60079-0.

- is confirm to the requirements of thermal endurance 
corresponding to EN 50014/IEC 60079-15.

- must not cause ignition danger by electrostatic charge 
during intended use, maintenance and cleaning.

• For devices with intrinsically safe circuits, the protected 
circuit (light blue identification on the device) can be located 
in the hazardous area. It is especially important to ensure 
that all non-intrinsically safe circuits are safely isolated.

• The installation of the intrinsically safe circuits is to be 
conducted in accordance with the relevant installation 
regulations.

• The respective peak values of the field device and the 
associated device with regard to explosion protection 
should be considered when connecting intrinsically safe 
field devices with the intrinsically safe circuits of Zener 
barriers (demonstration of intrinsic safety). 
Here EN 60079-14/IEC60079-14 is to be observed.

• If more channels of one device are to be connected parallel 
it must be ensured that the parallel connection is made 
directly at the terminals. For the demonstration of intrinsic 
safety the maximum values of the parallel connection are to 
be regarded.

• When intrinsically safe circuits are used in areas made 
hazardous by dust (Ex zone "D"), only appropriately 
certificated field devices must be used.

• The EU certificate of conformity, the EC-Type Examination 
Certificate, the EU statement on conformity or the 
manufacturer's declaration of conformity should be 
observed. It is especially important to observe the "Special 
Conditions" where these are contained in the certificates.

Repair and maintenance

The transfer characteristics of the devices remain stable, even 
over long periods of time, thus eliminating the need for regular 
adjustment. Maintenance is therefore not required.

Fault elimination

No changes can be made to devices which are operated in 
hazardous areas. Repairs on the device are also not allowed.

Directive conformity

Directive 94/9/EC, associated standards see valid EC-Type 
Examination Certificates and/or EU statements of conformity.

Isolation coordinates for devices with Ex-certificate 
according to EN 50020

The devices are assessed for pollution degree 2 according to 
EN 50178.

Ambient conditions

Ambient temperature: -20 °C ... +60 °C (253 K ... 333 K)
Storage temperature: -25 °C ... +70 °C (248 K ... 343 K)
Humidity: max. 75 % rel. humidity without moisture 
condensation.
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1.2 Operating principle

The Zener diodes in the barriers are connected in the reverse 
direction. The breakdown voltage of the diodes is not 
exceeded in normal operation.

Figure 1.1 Circuit diagram

If this voltage is exceeded, due to a fault in the safe area, the 
diodes start to conduct, causing the fuse to blow, thus 
preventing the transfer of unacceptably high energy into the 
hazardous area.
Terminals 7 and 8 are connected to the devices in the non-
hazardous area. The single condition that these devices must 
satisfy, is that they must not contain a source whose potential 
relative to earth is greater than 250 V/253 Veff AC or 

250/253 V DC.
Terminals 1 and 2 are connected to the intrinsically safe 
circuits in the hazardous area. If they are used in the 

hazardous area, active intrinsically safe apparatus must be 
certificated unless the electrical values of such apparatus do 
not exceed any of the following values: 1.5 V; 0.1 A; 25 mW.

Pepperl+Fuchs Zener barriers are identified in terms of 
voltage, resistance and polarity, e. g. 10 V, 50 Ω, positive 
polarity. These figures correspond to the Zener voltage Uz and 

the total resistance of all barrier components. They therefore 
represent the safety values. The values stated on the type 
identification label correspond to the "worst case" data for 
Uz (Uo) and Ik (Io) determined during certification. 

Ik is obtained by dividing Uz by the resistance R1. It should be 

noted once again, however, that these values do not 
correspond to the operating range of the Zener barrier.

Ideally, Zener diodes would not allow any current in the reverse 
direction until the Zener voltage has been attained. In practice, 
Zener diodes do allow a small leakage current, the value of 
which increases as the applied voltage is increased.

The operating range of a Zener barrier must therefore be such 
that it is below the Zener voltage, so that the leakage current is 
restricted to a minimum. Zener barriers are normally tested to 
ensure that at the prescribed voltage the leakage current is 
smaller than 10 μA. 

These voltages are stated in the data sheet for a given barrier, 
together with the leakage current. If the leakage current for a 
given voltage differs from 10 μA, this is specifically stated.

Hazardous area Safe area

ZD1
Zener diodes

Resistor

R1

Fuse

F1

ZD2 ZD3

1 8

2 7

Power
supply

Diagram 5

Hazardous area Safe area

Load ≤  25.5 V

50 mA

24 V

(+)

(-)

10 μA

Figure 1.2 This figure shows a selection of leakage currents 
through the Zener barriers under normal circumstances. 
The Zener barriers conduct a maximum of 10 (1) μA 
leakage current so long as the supply voltage is less 
than 25.5 V. This is normal and has very little effect on 
the load. If the voltage exceeds 25.5 V, the Zener diodes 
start to conduct more current. This can have an effect on 
the operating current and the accuracy. It is therefore 
recommended that a controlled voltage source be used, 
which maintains the voltage under the value at which the 
diodes will start to conduct.
(A 24 V, 300 Ω barrier is represented here as an 
example)

Figure 1.3 This figure shows that if the maximum permissible input 
(supply) voltage is exceeded, the total current drains 
through the Zener diodes, without reaching the 
explosive surroundings.

Power
supply

Diagram 6

Hazardous area Safe area

Load >  25.5 V

50 mA

24 V

(+)

(-)
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Pepperl+Fuchs Zener barriers have a low series resistance, 
given by the sum of the resistance R1 and the resistance value 
of the fuse F1. Due to the low series resistance, an inadvertent 
short-circuiting of terminals 1 and 2 can cause the fuse to blow. 
In order to avoid this, some barriers are available with 
electronic current limitation (CL-version).
If the Zener barriers are provided with a resistance, this limits 
the short-circuit current to a safe value in the event of a short-
circuit of the connecting wiring in the hazardous area or a 
connection to earth of the wiring attached to terminal 1, as the 
fuse blows.

Many barriers are available with a resistance connected 
between the output terminals. These are used in 
4 mA … 20 mA transmitter circuits. The resistance converts 
the current in the intrinsically safe circuit into a voltage that can 
be measured in the safe area.

Pepperl+Fuchs Zener barriers can be used in many 
applications. In the simplest case, a single channel barrier with 
a ground connection is used. But in many applications it is not 
desirable that the intrinsically safe circuit is connected directly 
to ground. If the circuit in the safe area is grounded, under 
some circumstances grounding of the intrinsically safe circuit 
can lead to faults within the system. In this case, quasi ground-
free intrinsically safe circuits can be constructed with two or 
more barriers. This floating circuitry can be simply achieved 
with 2- or 3-channel barriers.

Double grounding of intrinsically safe circuits is not permitted. 
The insulation voltage of the wiring and field devices, 
measured with respect to ground, must be greater than 
500 V AC. The permissible ambient temperature of the Zener 
barriers is between -20 °C … 60 °C.

1.3 Multi-channel barriers

Analogue circuits are often connected to two-channel barriers 
(see Figure 1.5). Since there is no grounding on this type of 
circuit, the system is a quasi floating one. It is termed "quasi 
floating", because it is "one Zener voltage" above the ground 

potential. Although it does not actually float, the signal-to-noise 
ratio is improved.

A further advantage of multi-channel Zener barriers is that a 
higher packing density can be achieved.

1.4 Grounding of Zener barriers

Intrinsically safe circuits with Zener barriers without galvanic 
isolation must be grounded. The cross-section of the ground 

connection, using a copper conductor, must be at least 4 mm2 
(for further details see EN 60079-14, section 12.2.4). The 
maintenance of these requirements prevents the occurrence of 
a dangerous potential with respect to ground.

A fault of the type illustrated in figure 8.6 can cause a 
dangerous spark if the Zener barrier is not grounded, but 
grounding is provided via the field device in the intrinsically 
safe circuit (Figure 1.5). If a potential occurs in the fault case, 
which is higher than permitted (see Figure 1.6) the Zener 
diodes become conducting and the current is conducted away 
via the ground. The fuse "blows".

Figure 1.4 Single-channel Zener barrier Figure 1.5 Two-channel Zener barrier

Power supply can
not be grounded.

Hazardous area

4 mA ... 20mA
transmitter

Safe area

24 V

RM

(+)  

Hazardous area

4 mA ... 20mA
transmitter

Safe area

 24 V

RM

(+)

Figure 1.6 Non-grounded Zener barrier Figure 1.7 Grounded Zener barriers 
The system must have its own independent ground 
conductor, through which no supply system current 
flows.
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1.5 Installation notes

Pepperl+Fuchs Zener barriers in the Z 7, Z 8 and Z 9 series 
can be mounted on a standard rail to EN 50022 in 3 different 
arrangements.

• Equipotential bonding via the standard rail (grounding of all 
snapped-on Zener barriers)

• Group grounding through insulated mounting

• Individual grounding through insulated mounting

Pepperl+Fuchs Zener barriers also feature a space-saving 
12.5 mm housing which incorporates up to 3 channels.

Figure 1.11 Mechanical features

Construction: Modular terminal housing in Makrolon, 
flammability classification UL 94: V -0
Fixing: Snaps onto 35 mm standard rail to EN 50022
Connection options: Self-opening terminals, max. core cross-
section 2 x 2.5 mm²

The barriers are usually installed in racks or control cabinets. 
They can be built into housings under production conditions, 
with the proviso that the housing must afford adequate 
protection. They can also be employed in hazardous areas, 
when it has been ascertained that the housing has been 
certificated for this purpose. 

The installation must be carried out in such a way that the 
intrinsic safety is not compromised by the following factors:
• Danger of mechanical damage
• Non-authorised changes or influence exerted by external 

personnel
• Humidity, dust or foreign bodies
• Ambient temperature exceeding the permissible level
• The connection of non-intrinsically safe circuits to 

intrinsically safe circuits
Grounding of the mounting rail is of the normal type, i. e. both 
ends are connected to the intrinsically safe ground. This also 
simplifies checking the grounding.
Many installations provide the option of subsequent expansion. 
Replacement cable for this purpose can be connected to the 
Z 799 dummy barrier and unused cable can be connected to 
the intrinsically safe ground.

Figure 1.8 Equipotential bonding via the standard rail

Insertion strip
ZH-ES/LB

Clamp
ZH-Z.USLKG5

Label carrier
ZH-Z.BT

DIN rail NS 35/7.5
35 mm standard rail
to DIN EN 50 022

Mounting block
ZH-Z.AB / NS

Figure 1.9 Insulated mounting (Individual grounding)

Single socket
ZH-Z.ES

Connector for 
ground lead
ZH-Z.AK4

Connector
ZH-Z.AK16

Mounting block
ZH-Z.AB/SS

Ground rail feed
ZH-Z.LL

N-Combined rail
ZH-Z.NLS-Cu3/10

Spacing roller
ZH-Z.AR.125

Figure 1.10 Insulated mounting (Individual grounding)

11012.5
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1.6 Zener barrier specifications

Nominal data

The following are typical data used in the description of a 
barrier:
28 V, 300 Ω, 93 mA. These values relate to the maximum 
voltage, the minimum value of the built-in resistance and the 
resulting maximum current. 

The maximum voltage stated is not representative of the 
operating range, it is the maximum value that can be attained 
in a failure case, before the fuse responds. The resistance 
value is not identical to the maximum series resistance. These 
values merely provide an indication of the maximum values 
that can apply in the case of a failure.

Series resistance

This is the resistance that can be measured between the two 
ends of a barrier channel. It is obtained from the sum of the 
resistance R and resistance value of the fuse at an ambient 
temperature of 20 °C.

Polarity

Zener barriers are available in various versions. On Zener 
barriers for positive polarities the anodes of the Zener diodes 
are grounded. On barriers for negative polarities it is the 
cathodes which are grounded. On barriers for alternating 
polarities, interconnected Zener diodes are employed and one 
side is grounded. These can be used for both alternating 
voltage signals and direct voltage signals. 

Maximum voltage in the intrinsically safe circuit. (Uz)

This is the maximum value of voltage that can occur in the 
intrinsically safe circuit in the failure case.

Maximum current in the intrinsically safe circuit (Ik)

This is the maximum current that can flow in the intrinsically 
safe circuit in the failure case.

Maximum input voltage (max. Uin)

The maximum voltage (correct polarity) that can be applied 
between the contacts in the safe area and the ground without 
the fuse responding. This value is determined for an open 
intrinsically safe circuit and an ambient temperature of 20 °C.

Input voltage (Uin at 10 (1) μA)

The maximum voltage (correct polarity) that can be applied 
between the contacts in the safe area and the ground at a 
defined leakage current (as a rule 10 μA). This is the upper 
value of the recommended operating range.

Maximum connectable external capacitance Cmax 

This is the maximum capacitance that can be connected to the 
terminals of the barrier intrinsically safe circuit. This value is 
determined from the sum of the wiring capacitance and the 
input capacitance of the field device.

Maximum connectable external inductance Lmax 

This is the maximum inductance that can be connected to the 
terminals of the barrier intrinsically safe circuit. The value is 
determined from the sum of the inductance of the wiring and 
the input inductance of the field device.

Note:
The designations of the values given in the specifications 
above are not those of the relevant standards, but those 
specified on certificates of conformity (e. g. in EN 60079-14, 
Section 3, IK is now IO).

1.7 How to select the correct barrier

For very many applications the standard solutions are given in 
this catalogue, in the section on Example Applications. 
However, in the event that a particular application has not been 
covered, the following information may be helpful.

1. First decide whether it will be necessary to have a floating 
circuit, or whether the intrinsically safe circuit can be 
connected directly to ground. Check whether any existing 
instrumentation is grounded. If the answer is yes, then 
check whether additional grounding could lead to faults. 
Bear in mind that the floating circuit offers a better common-
mode rejection characteristic than the grounded circuit. On 
the other hand, it is more expensive. If a floating circuit is 
employed, the barriers will normally resist a ground fault.

2. Select the required polarity. This is either determined by the 
circuit itself, or by any other existing grounds in the circuit. In 
most applications barriers for positive polarities are used. In 
order to achieve greater system standardisation, barriers 
suitable for alternating polarities can be used in place of 
unipolar ones.

3. Decide the nominal voltage of the Zener barrier. Then 
determine the maximum output voltage of the device in the 
safe area during normal operation. Normally the required 
value is the next highest nominal voltage of a Zener barrier. 
If these values are close together, it could be that the 

recommended operating range of the Zener barrier is 
exceeded. The consequence of this is that the leakage 
current will be greater than 10 μA. In this case a barrier with 
a higher nominal voltage should be used. The leakage 
current is determined for an open intrinsically safe circuit 
and this then represents the maximum value at the given 
voltage.

4. Take account of the maximum series resistance of the 
Zener barrier and its effect on the intrinsically safe circuit. 
Make sure that this resistance does not cause an 
inadmissibly high loss of voltage. In circuits having high 
resistance - usually when voltage signals are being 
transferred - this resistance is not relevant. If for example a 
barrier has a max. series resistance of 1 kΩ, then the 
resulting error is 0.1 %, if the input resistance of the 
connected device is 1 MΩ.

5. Check whether or not the field device must be certificated for 
use in the hazardous area. If certification is necessary, 
check what the prerequisites are for permitting the field 
device to be used in connection with a Zener barrier.

6. What is the overall length of the cabling between the voltage 
supply and the field device? Note the number of conductors 
in the system!
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7. The following points have to be clarified if special field 
devices are used.

• If the field device is a 4 mA ... 20 mA transmitter: What load 
in ohms can be connected to the transmitter so that it can 
attain 20 mA as before?

• If the field device is a current/pressure converter: What load 
can be connected to the controller card so that it can attain 
20 mA as before?

• If the field device is a transmitter: How high is the load in the 
safe area? (typically, resistances of up to 250 Ω are used in 
the controller)

Z ...

Barrier with replaceable back-up fuse
The introduction of a replaceable back-up fuse ahead of the 
integrated fuse provides protection against faults which could 
occur during the commissioning of the system. It is always 

arranged that the outer fuse will respond before the inner, 
innaccessible fuse. The fuses used are specially intended for 
use on barriers. 

Type
Channels

Max. series 
resistance

Uin 

at 10 μA

Uin 

max

Fuse rating External fuse Fuse supplied 
by LITTLEFUSE

Ω V V mA mA

Z 715.F 1 106 13 13.6 100 63 217,063

Z 728.F 1 327 27 28 80 50 217,05

Z 728.H.F 1 250 27 28 80 50 217,05

Z 765.F 2 106

106

13

13

13.6

13.6

100

100

63

63

217,063

Z 779.F 2 327

327

27

27

28

28

80

80

50

50

217,05

Z 779.H.F 2 250

250

27

27

28

28

80

80

50

50

217,05

Z 787.F 2 327

36 + 0.9 V

27

27

28

28

80

80

50

50

217,05

Z 787.H.F 2 250

25 + 0.9 V

27

27

28

28

80

80

50

50

217,05

Z 960.F 2 64

64

6.5

6.5

9.5

9.5

80

80

50

50

217.05

Z 961.F 2 106

106

6.5

6.5

8.1

8.1

160

160

100

100

217.1

Z 966.F 2 166

166

10

10

11.7

11.7

100

100

63

63

217.063
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Type Nominal data Intrinsically safe characteristics for [EEx ia] IIC Certification no.

+ ve - ve a.c. V Ω Uz (V) Rmin (Ω) IK(mA) Pmax(W) Cmax (μF) Lmax (mH) L/R Ratio

Z 705

–

Z 710

–

Z 805

–

Z 810

–

–

Z 905

–

Z 910

5

5

10

10

10

10

50

50

4.94

4.98

9.56

9.94

9.8

9.8

49

49

504

499

195

203

0.62

0.61

0.47

0.50

100

100

3

3

0.14

0.14

0.86

0.86

57

57

73

73

BAS 01 ATEX 7005

BAS 01 ATEX 7005

BAS 01 ATEX 7005

BAS 01 ATEX 7005

Z 713 Z 813 – 15.75 22 15.75 21.8 723 2.84 0.48 0.076 12.5 BAS 01 ATEX 7005

Z 715

Z 715.F

–

Z 715.1K

–

Z 815

Z 815.F

–

–

–

–

–

Z 915

–

Z 915.1K

15

15

15

15

15

100

100

100

1k

1k

14.7

14.7

15.0

14.7

15

98

98

98

980

980

150

150

153

15

15

0.55

0.55

0.57

0.06

0.06

0.58

0.62

0.58

0.58

0.58

1.3

1.45

1.3

144

144

64

67

64

570

570

BAS 01 ATEX 7005

BAS 01 ATEX 7096

BAS 01 ATEX 7005

BAS 01 ATEX 7005

BAS 01 ATEX 7005

Z 722

Z 728

Z 728.H

Z 728.F

Z 728.H.F

Z 728.CL

–

Z 822

Z 828

–

Z 828.F

Z 828.H.F

Z 828.CL

–

–

–

–

–

–

–

Z 928

22

28

28

28

28

28

28

150

300

240

300

240

300

300

22

28

28

28

28

28

28

147

301

235

301

235

301

301

150

93

119

93

119

93

93

0.82

0.65

0.83

0.65

0.83

0.65

0.65

0.17

0.083

0.083

0.083

0.083

0.083

0.083

1.45

3.05

1.82

4.21

2.59

3.05

3.05

45

56

44

55

44

56

56

BAS 01 ATEX 7005

BAS 01 ATEX 7005

BAS 01 ATEX 7005

BAS 01 ATEX 7096

BAS 00 ATEX 7096

BAS 01 ATEX 7005

BAS 01 ATEX 7005

Z 755 – – 5

5

10

10

4.94

4.94

4.94

9.8

9.8

4.9

504

504

1008

0.62

0.62

1.25

100

100

100

0.14

0.14

0.03

57

57

22

BAS 01 ATEX 7005

– – Z 955 5

5

10

10

4.89

4.89

9.78

9.8

9.8

4.9

499

499

998

0..61

0.61

1.22

100

100

3.3

0.14

0.14

0.03

57

57

22

BAS 01 ATEX 7005

Z 757

–

–

–

Z 857

–

–

–

–

Z 961

Z 961.F

Z 961.H

7

7

9

9

9

9

9

9

10

10

100

100

100

100

360

360

7.14

7.14

7.14

8.7

8.7

17.4

8.7

8.7

17.4

8.7

8.7

17.4

9.8

9.8

4.9

98

98

98

98

98

98

352.8

352.8

355

729

729

1457

89

89

178

89

89

178

25

25

49

1.3

1.3

2.6

0.19

0.19

0.39

0.192

0.192

0.384

0.05

0.05

0.11

13.5

13.5

13.5

4.9

4.9

0.346

4.9

4.9

0.31

4.9

4.9

0.346

0.07

0.07

0.02

4.69

4.69

1.14

4.39

4.39

1.07

57

57

15.2

28

28

11

182

182

72

176

176

67

613

613

249

BAS 01 ATEX 7005

BAS 01 ATEX 7005

BAS 01 ATEX 7096

BAS 01 ATEX 7005

Z 764 Z 864 – 12

12

1k

1k

11.6

11.6

11.6

980

980

490

12

12

24

0.03

0.03

0.06

1.41

1.41

1.41

240

240

61

1.0

1.0

360

BAS 01 ATEX 7005

– – Z 964 12

12

1k

1k

12

12

24

980

980

490

12

12

24

0.04

0.04

0.08

1.41

1.41

0.125

240

240

61

1.0

1.0

360

BAS 01 ATEX 7005

Z 765

Z 765.F

Z 865

Z 865.F

–

–

15

15

15

15

100

100

100

100

14.7

14.7

14.7

14.7

14.7

14.7

98

98

49

98

98

49

150

150

300

150

150

300

0.55

0.55

1.1

0.55

0.55

1.1

0.58

0.58

0.58

0.62

0.62

0.62

1.3

1.3

0.32

1.45

1.45

0.32

64

64

22

67

67

22

BAS 01 ATEX 7005

BAS 01 ATEX 7096
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Max.
end-to-end 
resistance

Uin

at 10 μA
Uin

max
Fuse rating see circuit

diagram No.

Circuit diagram

Hazardous area Safe area
connections connections

see note 2

Ω V V mA

18.18

18.18

56

56

0.9 (1 μA)

0.9 (1 μA)

6.5

6.5

4.8

4.7

8.9

9.3

250

250

100

100

1), 2)

3)

1), 2)

3)

1)

2)

3)

4)

5
)

6)

29 13.7 14.6 160

107

121

107

1025

1025

13.0

13.0

13.0

13.0

13.0

13.6

13.8

14.0

13.6

14.0

100

63

100

100

100

1), 2)

3)

3)

1), 2)

166

327

250

341

273

342 + 2 V

327

19.0

26.5

26.5

26.5

26.5

26.5

26.0

20.1

28.0

28.0

28.0

28.0

28.0

27.6

50

50

80

50

50

50

50

1), 2)

1), 2)

1), 2)

3)

18.18

18.18

–

0.9 (1 μA)

0.9 (1 μA)

–

4.8

4.8

–

250

250

–

4), 5) A1

A2

B

18.18

18.18

–

0.9 (1 μA)

0.9 (1 μA)

–

4.7

4.7

–

250

250

–

6) A1

A2

B

15.5

15.5

–

106

106

–

113

380

–

380

380

–

6.0

6.0

–

6.5

6.5

–

6.5

6.5

–

6.5

6.5

–

6.9

6.9

–

8.1

8.1

–

8.0

8.1

–

8.1

8.1

–

200

200

–

100

100

–

100

50

–

50

50

–

4), 5)

6)

6)

A1

A2

B

A1

A2

B

A1

A2

B

A1

A2

B

1033

1033

–

10.0

10.0

–

11.0

11.0

–

50

50

–

4), 5) A1

A2

B

1033

1033

–

10.0

10.0

–

11.7

11.7

–

50

50

–

6) A1

A2

B

107

107

–

121

121

–

13.0

13.0

–

13.0

13.0

–

13.6

13.6

–

13.9

13.9

–

100

100

–

63

63

–

4), 5) A1

A2

B

A1

A2

B

+VE type

1 8

2 7

CL

x3

-VE type

1 8

2 7

CL

x3

AC type

1 8

2 7

x3

x3

+VE type

1 8

4 5

2 7

3 6
x3

x3

-VE type

1 8

4 5

2 7

3 6
x3

x3

AC type

1 8

4 5

2 7

3 6

x3
x3

x3
x3
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Type Nominal data Intrinsically safe characteristics for [EEx ia] IIC Certification no.

+ ve - ve a.c. V Ω Uz (V) Rmin (Ω) IK(mA) Pmax(W) Cmax (μF) Lmax (mH) L/R Ratio

– – Z 966 12

12

150

150

12

12

24

147

147

73.5

82

82

164

0.24

0.24

0.48

1.41

1.41

0.125

5.52

5.52

1.38

147

147

57

BAS 01 ATEX 7005

–

–

–

–

Z 966.F

Z 966.H

12

12

12

12

150

150

75

75

12

12

24

12

12

24

147

147

73.5

73.5

73.5

36.5

82

82

164

164

164

328

0.24

0.24

0.49

0.49

0.49

0.98

–

–

–

1.41

1.41

0.125

–

–

–

1.38

1.38

0.33

–

–

–

75

75

36

BAS 01 ATEX 7096

BAS 01 ATEX 7005

Z 772 Z 872 – 22

22

150

150

22

22

22

147

147

73.5

150

150

300

0.82

0.82

1.64

0.17

0.17

1.45

1.45

45

45

BAS 01 ATEX 7005

Z 778

Z 779

Z 779.H

Z 779.F

Z 779.H.F

Z 878

Z 879

Z 879.H

Z 879.F

Z 879.H.F

–

–

–

–

–

28

28

28

28

28

28

28

28

28

28

600

600

300

300

240

240

300

300

240

240

28

28

28

28

28

28

28

28

28

28

28

28

28

607

607

303.5

301

301

150.5

235

235

117.5

301

301

235

235

46

46

93

93

93

186

119

119

238

93

93

120

120

0.32

0.32

0.65

0.65

0.65

1.3

0.83

0.83

1.67

0.65

0.65

0.83

0.83

0.083

0.083

0.083

0.083

0.083

0.083

0.083

0.083

0.083

0.083

0.083

17.2

17.2

3.05

3.05

3.05

1.82

1.82

4.21

4.21

2.59

2.59

109

109

42

56

56

44

44

55

55

44

44

BAS 01 ATEX 7005

BAS 01 ATEX 7005

BAS 01 ATEX 7005

BAS 00 ATEX 7096

BAS 01 ATEX 7096

Z 786 Z 886 28

28

28

Diode

Diode

Diode

28

28

28

Diode

Diode

Diode

0

0

0

0.0

0.0

0.0

0.083

0.083

0.083

–

–

–

–

–

–

BAS 01 ATEX 7005

Z 787

Z 787.H

Z 787.F

Z 787.H.F

Z 887

Z 887.H

Z 887.F

Z 887.H.F

–

–

–

–

28

28

28

28

28

28

28

28

300

Diode

240

Diode

300

Diode

240

Diode

28

28

28

28

28

28

28

28

28

28

28

28

301

Diode

301

235

Diode

235

301

21.8

301

235.2

14.7

235.2

93

0

93

119

0

119

93

Diode

93

120

Diode

120

0.65

0

0.65

0.83

0

0.83

0.65

0

0.65

0.83

0

0.83

0.083

0.083

0.083

0.083

0.083

0.083

0.083

0.083

0.083

0.083

0.083

0.083

3.05

–

3.05

2.82

2.82

4.21

–

4.21

2.59

–

2.59

56

–

56

44

44

55

–

55

44

–

44

BAS 01 ATEX 7005

BAS 01 ATEX 7005

BAS 01 ATEX 7096

BAS 01 ATEX 7096

Z 788

Z 788.H

Z 788.R

Z 888

Z 888.H

–

–

–

–

28

10

28

10

28

10

300

50

240

50

300

50

28

9.56

28

28

9.56

28

28

9.56

28

301

49

42

235

49

40

301

49

42

93

195

288

119

195

314

93

195

288

0.65

0.47

0.87

0.83

0.47

1.0

0.65

0.47

0.87

0.083

3.0

0.083

0.083

3.0

0.083

0.083

3.0

0.083

3.05

0.86

0.32

1.82

0.86

0.26

3.05

0.86

0.32

56

73

26

44

73

25

56

73

26

BAS 01 ATEX 7005

BAS 01 ATEX 7005

BAS 01 ATEX 7005

Z 789 – – 28

28

28

300

Diode

Diode

28

28

28

307

–

–

91.2

–

–

0.638

–

–

–

–

–

–

–

–

–

–

–

BAS 01 ATEX 7005

Z 796 Z 896 – 26.6

20.5

320

415

26.6

20.5

26.6

314

407

177

85

50

135

0.56

0.26

0.82

0.094

0.204

0.094

5.14

14.6

2.05

64

138

34

BAS 01 ATEX 7005

no approval for IIC

no approval for IIC

no approval for IIC

see note 1
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Max.
end-to-end 
resistance

Uin

at 10 μA
Uin

max
Fuse rating see circuit

diagram No.

Circuit diagram

Hazardous area Safe area
connections connections

see note 2

Ω V V mA

166

166

–

10.0

10.0

–

11.7

11.7

–

50

50

–

6) 4)

5
)

6)

7)

8)

9)

A1

A2

B

169

169

–

82

82

–

10.0

10.0

–

10.0

10.0

–

11.9

11.9

–

11.7

11.7

–

63

63

–

100

100

–

6)

A1

A2

B

A1

A2

B

166

166

–

19.0

19.0

–

20.1

20.1

–

50

50

–

4), 5) A1

A2

B

646

646

–

327

327

–

250

250

–

341

341

273

273

26.5

26.5

–

26.5

26.5

–

26.5

26.5

–

26.5

26.6

26.5

26.5

28.0

28.0

–

28.0

28.0

–

28.0

28.0

–

28.0

28.0

28.0

28.0

50

50

–

50

50

–

80

80

–

50

50

50

50

4), 5)

4), 5)

4), 5)

A1

A2

B

A1

A2

B

A1

A2

B

36 + 0.9 V

36 + 0.9 V

–

26.5

26.5

–

28.0

28.0

–

50

50

–

8) A1

A2

B

327

36 + 0.9 V

–

250

25 + 0.9 V

–

341

50 + 0.9 V

–

273

43 + 0.9 V

–

26.5

26.5

–

26.5

26.5

–

26.5

26.5

–

26.5

26.5

–

28.0

28.0

–

28.0

28.0

–

28.0

28.0

–

28.0

28.0

–

50

50

–

80

80

–

50

50

–

50

50

–

9)

9)

A1

A2

B

A1

A2

B

A1

A2

B

A1

A2

B

327

64

–

250

64

–

327

64

–

26.5

6.5

–

26.5

6.5

–

26.5

–

–

28.0

9.1

–

28.0

9.1

–

28.0

9.1

–

50

50

–

80

80

–

50

50

–

4), 5)

4), 5)

7)

A1

A2

B

A1

A2

B

A1

A2

B

640

36 + 0.9 V

36 + 0.9 V

26.5

26.5

26.5

27.5

27.5

27.5

50

50

50

??? A1

A2

B

340

437

–

24.0

18.0

–

25.1

19.5

–

50

50

–

4), 5) A1

A2

B

+VE type

1 8

4 5

2 7

3 6
x3

x3

-VE type

1 8

4 5

2 7

3 6
x3

x3

AC type

1 8

4 5

2 7

3 6

x3
x3

x3
x3

AC type

All diodes are turned 180˚ 
for the -VE version.

1 8

4 5

2 7

3 6

x3

x3

All diodes are turned 180˚ 
for the -VE version.

1 8

4 5

2 7

3 6

x3

x3

All diodes are turned 180˚ 
for the -VE version.

1 8

4 5

2 7

3 6

x3

x3
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Type Nominal data Intrinsically safe characteristics for [EEx ia] IIC Certification no.

+ ve - ve a.c. V Ω Uz (V) Rmin (Ω) IK(mA) Pmax(W) Cmax (μF) Lmax (mH) L/R Ratio

–

–

–

–

Z 960

Z 960.F

10

10

10

10

50

50

50

50

9.94

9.94

9.94

9.94

9.94

9.94

49

49

24.5

98

49

49

203

203

406

203

203

406

0.50

0.50

1.0

0.51

0.51

1.02

3;0

3;0

3;0

2.63

2.63

2.63

0.86

0.86

0.19

0.82

0.82

0.82

73

73

26

69

69

25

BAS 01 ATEX 7005

BAS 01 ATEX 7096

– – Z 965 15

15

100

100

15

15

15

98

98

49

153

153

306

0.57

0.57

1.14

0.58

0.58

0.58

1.3

1.3

0.29

64

64

20

BAS 01 ATEX 7005

– – Z 967 17

17

120

120

16.8

16.8

16.8

117

117

58

143

143

286

0.60

0.60

1.20

0.38

0.38

0.38

1.63

1.63

0.24

60

60

21

BAS 01 ATEX 7005

– – Z 972 22

22

300

300

22

22

22

301

301

150

73

73

146

0.40

0.40

0.80

0.17

0.17

0.17

6.95

6.95

1.45

90

90

35

BAS 01 ATEX 7005

– – Z 978 28

28

600

600

28

28

28

607

607

304

46

46

93

0.32

0.32

0.65

0.083

0.083

0.083

17.2

17.2

3.05

109

109

42

BAS 01 ATEX 7005

– – Z 954 4.5

4.5

4.5

12

12

12

4.5

4.5

4.5

9.0

9.0

9.0

11.76

11.76

11.76

5.88

3.92

17.64

383

383

383

765

1150

510

0.43

0.43

0.43

0.86

1.29

1.15

100

100

100

4.9

4.9

4.9

0.24

0.24

0.24

0.068

0.03

0.12

81

81

81

41

27

30

BAS 01 ATEX 7005

Dummy

Z 799
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Note 1:

Zener barriers type Z 787H and Z 887H have channels with 
diode returns.
The intrinsically safe terminals for the channels with diode 
returns should be regarded as 28 V voltage sources.

The 28 V must be considered as the theoretical maximum up 
to which a capacitive load can be applied to the intrinsically 
safe terminals due to the leakage current of the diode return. 
This voltage is only used in calculating the load capacitance.

Note 2:

A1, A2 and A3 are separate channels.

B: Two channels in parallel circuit with a ground connection.
C: Two channels in series circuit without a ground return.

Max.
end-to-end 
resistance

Uin

at 10 μA
Uin

max
Fuse rating see circuit

diagram No.

Circuit diagram

Hazardous area Safe area
connections connections

see note 2

Ω V V mA

64

64

–

–

79

79

6.5

6.5

–

–

6.5

6.5

9.5

9.5

–

–

9.7

9.7

50

50

–

–

50

50

10) 10)

11)

A1

A2

B

A1

A2

B

115

115

–

13.0

13.0

–

14.2

14.2

–

50

50

–

10) A1

A2

B

136

136

–

15.0

15.0

–

16.2

16.2

–

50

50

–

10) A1

A2

B

327

327

–

19.0

19.0

–

20.9

20.9

–

50

50

–

10) A1

A2

B

646

646

–

26.0

26.0

–

27.6

27.6

–

50

50

–

10) A1

A2

B

27.27

27.27

27.27

–

–

–

0.9 (1 μA)

0.9 (1 μA)

0.9 (1 μA)

–

–

–

4.9

4.9

4.9

–

–

–

50

50

50

–

–

–

11) A1

A2

A3

B

B

C

1 8

4 5

2 7

3 6x3

x3

1 8

4 5

3 6

2 7

x3

x3

x3

1 8

4 5

2 7

3 6

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 578 of 597



13

Operating instructions/system description Zener barriers
Application examples

Subject to reasonable modifications due to technical advances. Copyright Pepperl+Fuchs, Printed in Germany

Pepperl+Fuchs Group • Tel.: Germany +49 621 776-0 • USA +1 330 4253555 • Singapore +65 67799091 • Internet http://www.pepperl-fuchs.com

D
at

e 
of

 is
su

e
12

/1
3/

05

1.8 Application examples

Temperature measurement

The simplest and most favourably priced solution is a single-
channel Zener barrier. It should be noted, however, that the 

device is not grounded in the safe area. The system is 
approved for [EEx ia] IIC.

The use of a two-channel barrier prevents the direct ground 
connection of the intrinsically safe circuit. Grounding only takes 
place in the event of a fault, when the Zener diodes conduct. 

This circuit arrangement prevents the occurrence of mutual 
interference between the various circuits. The system is 
approved for [EEx ia] IIC.

The illustration shows the set up for a temperature 
measurement with a 4-wire Pt100. None of the 4 wires is 
connected directly to ground. The complete system is therefore 
"quasi ground-free". 

This is the best option when the intention is to suppress the 
influence of the end-to-end resistance of the barrier on the 
measuring accuracy as far as possible.

Temperature
monitoring
or control

Hazardous area Safe area

Not grounded

Z705

x3

CL
1

2

8

7

Temperature
monitoring
or control

Hazardous area Safe area
Z960

x3x3

x3

1

2

3

4

8

7

6

5

Hazardous area Safe area

V

Z961

x3
x3

x3
x3

1

2

3

4

8

7

6

5

Z961

x3
x3

x3
x3

1

2

3

4

8

7

6

5
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Temperature measurement

The circuit arrangement shows the connection of a Pt100 in 3-
wire technology, using the 3-channel Zener barrier Z 954. The 
whole system is quasi ground-free. All 3 barriers have identical 

end-to-end resistances, so that the resulting error is restricted 
to a minimum. The system is approved for [EEx ia] IIC.

The circuit consists of a system of a maximum of seven 
Pt100s. The Pt100s are connected in series to a constant 
current source. Each voltage signal is transferred to a receiver 
via a Z 954. 

The Z 954s have been selected due to their high end-to-end 
resistance. Due to the high input resistance of the receiver, the 
high end-to-end resistance has practically no effect on the 
accuracy of measurement.

Hazardous area Safe area

Test circuit

1

3

2

4

Z954

x3
x3

x3
x3

x3
x3

8

6

7

5

Hazardous area Safe area

Receiver with 
galvanically 

isolated inputs

Z961

x3
x3

x3
x3

1

2

3

4

8

7

6

5

Z954

x3
x3

x3
x3

x3
x3

1

3

2

4

8

6

7

5

1

3

2

4

8

6

7

Z954

x3
x3

x3
x3

x3
x3 5
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0 mA … 20 mA/4 mA … 20 mA transmitter

If a ground-free power supply is available, the use of a single-
channel Zener barrier, grounded in the safe area, represents 
the simplest and most economical solution. The ammeter can 
be used in combination with a recording instrument, a trip 
amplifier, or a 250 Ω resistance, or replaced by these devices. 
In so doing, the overall resistance of the arrangement must be 
taken into account. The working range of the barrier caters for 

an input voltage of up to 27 V. For each built-in 250 Ω 
resistance the output voltage of the power supply can be 
increased by 1 V. By using a 250 Ω resistance and a supply 
voltage of 28 V, a source of 16.5 V at 20 mA is available to the 
transmitter in the hazardous area. The internal voltage drop 
across the barrier is then 6.5 V. The system is approved for 
[EEx ia] IIC.

With this 2-channel Zener barrier, it is possible to supply a 
number of circuits with one source. All the wiring is quasi 
ground-free. The maximum voltage supply is 27 V. The internal 
voltage drop across the barrier is 7.8 V at 20 mA, so that 
19.2 V are available for the field device and ammeter. If the 

ammeter for converting the current signal into a 1 V … 5 V 
voltage signal is replaced by a 250 Ω resistance, then 14.2 V 
are available at the field device. The system is approved for 
[EEx ia] IIC.

Hazardous area Safe area

A

Z728

x3

CL
1

2

8

7

Hazardous area Safe area
Z788

x3

x3

1

2

3

4

8

7

6

5
A
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0 mA … 20 mA/4 mA … 20 mA transmitter

This system can be used if the field device requires a relatively 
high voltage. A 250 Ω resistance is connected in parallel with 
the intrinsically safe output of the 10 V/50 Ω output of this 2-

channel barrier. Thus a voltage of 15.5 V is available at the 
field device if the voltage supply is 27 V. The system is 
approved for [EEx ia] IIC.

The combination of a 28 V, 300 Ω and a 28 V barrier with diode 
return is the solution for applications with 3-wire transmitters. 
Special attention must be paid here to the internal voltage 

drop. The reason for this is the diode return. The system is 
approved for [EEx ia] IIC.

Hazardous area Safe area
Z788.R

x3

x3

1

2

3

4

8

7

6

5
V

Hazardous area Safe area
Z787

x3

x3x3

1

2

3

4

8

7

6

5

A
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SMART transmitter

The simplest possible solution is the use of a 2-channel Zener 
barrier with 28 V, 300 Ω and 28 V diode return. If a regulated 
power supply unit provides an output voltage of 27 V, 13.9 V 
will be available to the transmitter and wiring in the hazardous 
area.

The data transfer is bidirectional, so that a non-certificated 
communicator can be connected and used in the the safe area. 
The system is approved for [EEx ia] IIC.

Strain gauge bridges

The strain gauge bridge is supplied via the Z 966. The Z 966 
enables a 350 Ω strain gauge bridge to be supplied with 8 V. 
The voltage feedback via the Z 964 can be dispensed with, 
although in practice most applications require this feedback to 

obtain the best possible accuracy of measurement.

The millivolt signal is transferred to the safe area via the Z 964. 
The system is approved for [EEx ia] IIC.

Hazardous area Safe area
Z787

A

8

7

6

5

1

2

3

4

x3

x3

Hazardous area Safe area

Signal

Z966

x3
x3

x3
x3

1

2

3

4

8

7

6

5

Z964

x3
x3

x3
x3

1

2

3

4

8

7

6

+

-

5

Z964

x3
x3

x3
x3

1

2

3

4

8

7

6

5
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Wire strain gauges

If more than one strain gauge bridge is to be supplied from a 
common power supply (in the example shown above there are 
three), a possible solution is to supply them via two Z 966s, as 
shown.

Both channels of these Zener barriers are arranged in parallel 
in order to reduce the end-to-end resistance. This arrangement 
provides 8 V to the bridges if the voltage supply is 20 V. The 
system is approved for [EEx ib].

Hazardous area Safe area

Sensor +

Sensor -

350 Ω

350 Ω

350 Ω

1

2

3

4

Z966

x3
x3

x3

8

6
x3

7

5

Z966

1

2

3

4

8

6

x3

x3

7

5

x3

x3

Z964

x3

x3

x3

x3

1

2

3

4

8

7

6

5

Z964

x3
x3

x3
x3

1

2

3

4

8

7

6

5

- 0 +
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Potentiometric position detection

Applications in which the accuracy is not critical can be 
satisfied as shown above. The intrinsically safe circuit has a 
direct connection to ground. An additional resistance on this 

side would have an effect on the voltage signal and would have 
to be taken into account. The system is approved for [EEx ia] 
IIC.

If greater accuracy is required, a 4-wire solution must be 
applied. The Z 715 Zener barrier transfers the power supply to 
the potentiometer, whilst two Z 715.1K barriers transfer the 

signal to the receiver. The supply voltage in the example above 
could be 13 V.

Hazardous area Safe area

V

Z960

x3x3

x3

1

2

3

4

8

7

6

5

Harzardous area Safe area

Signal

Z715

x3

CL
1

2

8

7

Z715.1K

x3

CL
1

2

8

7

Z715.1K

x3

CL
1

2

8

7
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Solenoid valves

The simplest and most economical solution is a single channel 
Zener barrier, with the power supply grounded on its safe side. 
If the valve requires 30 mA at a minimum 12 V, then at a 

supply voltage of 27 V, 4 V would remain for the voltage drop 
through the field wiring. The system is approved for 
[EEx ia] IIC.

If the switch is in parallel circuit with the nominal mains voltage, 
it is usual to use a barrier combination of 28 V, 300 Ω and a 
28 V diode return. In this solution, special attention has to be 

paid to the voltage drop in the barrier, since the diode return 
causes an additional loss of voltage. The system is approved 
for [EEx ia] IIC.
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Switch status

In the traditional method of switch status detection, the switch 
is provided with noble metal contacts suitable for low voltages 
and currents. A ground fault in any field wire leaves the relay in 
the de-energised state, despite the switch being closed. This 
problem is solved by the use of quasi ground-free wiring.

At a nominal voltage of up to 27 V, a typical coil with 12 V and 
approx. 350 Ω can be used to match the power. The Zener 
barrier is approved for [EEx ia] IIC. Negative polarities can be 
accommodated with the Z 887.
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Pulse transmission and flow measurement

The simplest method of flow measurement, with or without a 
pre-amplifier, is illustrated in the circuit above. The flow meter 
sensor generates voltage or current pulses, which are 
transmitted to the safe area via the Z 728. If the sensor 

generates sinusoidal signals, e. g. an inductive sensor, a Zener 
barrier for alternating polarities can be used, for example the 
Z 928. The Zener barrier is approved for [EEx ia] IIC.

If the power supply to the flow meter is provided via a 28 V, 
300 Ω barrier and ground, the signal can be transferred via the 
diode return of the Z 787. When selecting the receiver 

(counter), consideration must be given to the fact that the high 
signal is damped by the diode. The system is approved for 
[EEx ia] IIC.

LED display

The simplest and most economical solution is the single-
channel Zener barrier shown above. The nominal supply 
voltage is sufficiently low that the end-to-end resistance of the 

barrier limits the flow of current through the LED to an 
acceptable value. Otherwise a current-limiting resistor is 
required. The system is approved for [EEx ia] IIC.
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LED display

The circuit shown above does not require a current limiting 
resistor, since the Z 728.CL limits the current electronically to a 
maximum of 40 mA. At a supply voltage of 18 V … 27 V a 
current of 40 mA flows in the intrinsically safe circuit. This 

current reduces at lower nominal supply voltages. To special 
order, the Z 728.CL can be supplied with lower current-limiting 
values. The system is approved for [EEx ia] IIC. The Z 828.CL 
is also suitable for negative polarities.

Smoke and fire alarms

The simplest and most cost-effective solution is shown in the 
illustration above. With a 24 V nominal supply voltage, there is 
an off-state current of approx. 4 mA. When the detector 
responds, the current increases to approx. 25 mA or greater. 

The current applied to the detector is sufficient to operate the 
LED display with sufficient brightness. The system is approved 
for [EEx ia] IIC.

The system shown above is comparable to the Z 728 and is 
also relatively inexpensive. The Z 787 is a 2-channel device. In 

this application the intrinsically safe circuit is quasi ground-free. 
The system is approved for [EEx ia] IIC.
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Audible alarms

Audible alarms operate at relatively high voltages and low 
currents. They are approved for use with various Zener 

barriers. The simplest solution is the circuit shown above.

I/P converters

The simplest and most cost-effective solution is a single-
channel Zener barrier. The nominal supply control voltage 
must either be ground-free or connected to the negative output 
to earth. In theory, the field circuit can have a resistance of 

900 Ω if the voltage supply is 27 V. In practice, however, the 
voltage values are lower, so that the field circuit normally has a 
resistance of 300 Ω.
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Management summary
This report summarizes the results of the hardware assessment with proven-in-use 
consideration according to IEC 61508 / IEC 61511 carried out on the Transmitter Supply 
Isolators KF**-CRG2-***. The “proven in use” aspect is based Exida Report No. P+F 
02/11-01 R012 and can be applied to this document by the performed impact analysis 
(HW). 
Table 1 shows an overview and explains the differences between the various versions. 
The hardware assessment consists of a Failure Modes, Effects and Diagnostics Analysis 
(FMEDA). A FMEDA is one of the steps taken to achieve functional safety assessment of 
a device per IEC 61508. From the FMEDA, failure rates are determined and consequently 
the Safety Fraction (SFF) is calculated for the device. For full assessment purposes all 
requirements of IEC 61508 must be considered. 
 
Table 1: Version overview 
Type Supply voltage Inputs Outputs 
KFD2-CRG2-1.D 24 VDC Al 0/4..20mA 1 AO 0/4..20mA 

2 relay outputs 
KFD2-CRG2-Ex1.D 24 VDC Al 0/4..20mA Eex ia IIC 1 AO 0/4..20mA 

2 relay outputs 
    

KFU8-CRG2-1.D 20..90 VDC 
48..253 VAC 

Al 0/4..20mA 1 AO 0/4..20mA 
2 relay outputs 

KFU8-CRG2-Ex1.D 20..90 VDC 
48..253 VAC 

Al 0/4..20mA Eex ia IIC 1 AO 0/4..20mA 
2 relay outputs 

The two relay outputs on each module shall not be used to increase the hardware fault 
tolerance, needed to achieve a higher SIL for a certain safety function, as they contain 
common components. 
Failure rates used in this analysis are basic failure rates from the Siemens standard SN 
29500.  
According to table 2 of IEC 61508-1 the average PFD for systems operating in low 
demand mode has to be  10-3 to < 10-2 for SIL 2 safety functions. However, as the 
modules under consideration are only one part of an entire safety function, they should not 
claim more than 10% of this range. For a SIL 2 application the total PFDAVG value of the 
SIF must be smaller than 1,00E-02, hence the maximum allowable PFDAVG value for the 
Transmitter Supply Isolators KF**-CRG2-*** would then be 1,00E-03. 
The Transmitter Supply Isolators KF**-CRG2-*** are considered to be Type B components 
with a hardware fault tolerance of 0. 
Type B components with a SFF of 60% to < 90% must have a hardware fault tolerance of 
1 according to table 3 of IEC 61508-2 for SIL 2 (sub-) systems. 
As the Transmitter Supply Isolators KF**-CRG2-*** are supposed to be proven-in-use 
devices, an assessment of the hardware with additional proven-in-use demonstration for 
the device and its software was carried out. Therefore according to the requirements of 
IEC 61511-1 First Edition 2003-01 section 11.4.4, a hardware fault tolerance of 0 is 
sufficient for SIL 2 (sub-) systems being Type B components and having a SFF of 60% to 
< 90%. 
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Table 2: Summary for the Transmitter Supply Isolators KF**-CRG2-*** (relay output) 

T[Proof] = 1 year T[Proof] = 2 years T[Proof] = 5 years SFF DCS DCD 

PFDAVG = 3.94E-04 PFDAVG = 7.88E-04 PFDAVG = 1.97E-03 > 83% 3% 50% 

sd = 9,00E-09 1/h = 9 FIT 

su = 3,47E-07 1/h = 347 FIT 

dd = 8,90E-08 1/h = 89 FIT 

du = 9,00E-08 1/h = 90 FIT 
 
Table 3: Summary for the Transmitter Supply Isolators KF**-CRG2-*** (current output) 

T[Proof] = 1 year T[Proof] = 2 years T[Proof] = 5 years SFF DCS DCD 

PFDAVG = 4.14E-04 PFDAVG = 8.29E-04 PFDAVG = 2.07E-03 > 81% 0% 71% 

sd = 0,00E-00 1/h = 0 FIT 

su = 1,73E-07 1/h = 173 FIT 

dd = 2,43E-07 1/h = 89 FIT 

du = 9,47E-08 1/h = 95 FIT 
 
The boxes marked in yellow ( x x ) mean that the calculated PFDAVG values are within the 
allowed range for SIL 2 according to table 2 of IEC 61508-1, but do not fulfill the 
requirement to not claim more than 10% of this range, i.e. to be better than or equal to 
1,00E-03. The boxes marked in green ( x x ) mean that the calculated PFDAVG values are 
within the allowed range for SIL 2 according to the table 2 of IEC 61508-1 and table 3.1 of 
ANSI/ISA-84.01-1996 and do fulfill the requirement to not claim more than 10% of this 
range, i.e. to be better than or equal to 1,00E-03. 
The listed failure rates are valid for operating stress conditions typical of an industrial field 
environment similar to IEC 60654-1 class C (sheltered location) with an average 
temperature over a long period of time of 40°C. For a higher average temperature of 60°C, 
the failure rates should be multiplied with an experience based factor of 2,5. A similar 
multiplier should be used, if frequent temperature fluctuation must be assumed. 
The hardware assessment according to IEC 61508 has shown that the Transmitter Supply 
Isolators KF**-CRG2-*** have a PFDAVG within the allowed range for SIL 2 according to 
table 2 of IEC 61508-1 and table 3.1 of ANSI/ISA-84.01-1996 and a Safe Failure Fraction 
(SFF) of > 83%. Based on the verification of “prior use” they can be used as a single 
device for SIL2 Safety Functions in terms of IEC 61511-1 First Edition 2003-01. 
A user of Transmitter Supply Isolators KF**-CRG2-*** can utilize these failure rates in a 
probabilistic model of a safety instrumental function (SIF) to determine suitability in part for 
safety instrumented system (SIS) usage in a particular safety integrity level (SIL). 
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Assumption
The following assumptions have been made during the Failure Modes, Effects and 
Diagnostic Analysis of the Transmitter Supply Isolators KF**-CRG2-**1.D. 
 

 Short Circuit (SC) detection and Lead Breakage (LB) detection are activated. 
 Process related parameters are protected by password. 
 Failure rates are constant, wear out mechanisms are not included. 
 All components failure modes are known. 
 Propagation of failures is not relevant. 
 The current output is configured for 4..20 mA. 
 The alarm current is set to “Fail low” or “fail high”. 
 Failures during parameterization are not considered. 
 The repair time after a safe failure is 8 hours. 
 The test time of the logic solver to react on a dangerous detected failure is 1 hour. 
 The stress levels are average for an industrial environment and can be compared to 

the Ground Fixed classification of MIL-HNBK-217F. Alternatively, the assumed 
environment is similar to: 
o IEC 60654-1, Class C (sheltered location) with temperature limits within the 

manufacturer’s rating and an average temperature over a long period of time of 
40°C. Humiditiy levels are assumed within manufacturer’s rating. 

 External power supply failure rates are not included. 
 All modules are operated in the low demand mode of operation. 
 The application program in the safety logic solver is constructed in such a way that 

fail low and fail high failures are detected regardless of the effect, safe or 
dangerous, on the safety function. 

 Both channels on a module may not be used to carry out the same safety function. 
 

ST02 Fairfield STP - Tenix - 0400 Sludge Treatment - Vendor Manuals - Pepperl Fuchs - OM Manual

Q-Pulse Id TMS1424 Active 08/10/2015 Page 594 of 597



CONFIDENTIAL acc. to ISO 16016 Only valid as long as released in EDM or with a valid production documentation! scale: 1:1 date: 2008-Okt-07 

respons. DP.ESH 
 approved DP.MTR 

FS-0013PF-20B

Mannheim 

FMEDA – Hardware Assessment 
 

KF**-CRG2-**1.D norm  sheet 5 of 7 
template: FTM-0027_1 

 

Results of the Assessment  
 
For the calculation of the Safe Failure Fraction (SFF) the following has to be noted: 
 

total = Safe  + dangerous  + caretdon _´  
 

SFF = total
ddsafe

 
 
For the calculation of the PFDAVG the following Markov model for a 1oo1 system was used. 
As after a complete proof test all states are going back to the OK state no proof test rate is 
shown in the Markov models but included in the calculation. 
The proof test time was changed using the Microsoft Excel 2000 based FMEDA tool of 
exida as a simulation tool. The results are documented in the following sections. 
 
  
 
 
                                                                                       A    Abbreviations:
                 d The system has failed dangerous 
                 s The system has failed safe 
                   

      repair   Repair time 

 
                                                                                 
 
 
 
 
 
 
 
 
 
Figure 1: Markov model for a 1oo1 structure 
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Assessment
According to IEC 61511-1 First Edition 2003-01 section 11.4.4 for all subsystems (e.g. 
sensor, final elements and non-PE logic solvers) except PE logic solvers the minimum 
fault tolerance may be reduced by one. In this case the HFT can be reduced from 1 to 0 
for a SIL 2 apparatus. For the full argumentation please refer to Exida Report No. P+F 
02/11-01 R012. 
 
 

Results Relay Output 
The FMEDA carried out on the Transmitter Supply Isolators KF**-CRG2-*** (relay output) 
leads under the assumptions described to the following failure rates and SFF: 
 

sd = 9,00E-09 1/h 
su = su + don’t care  + annunciation = 1,67E-07 1/h + 1,77E-07 1/h + 3,36E-09 1/h = 3,47E-07 1/h 

dd = 8,90E-08 1/h 

du = 9,00E-08 1/h 

total = 5,35E-07 1/h 

not part = 3,88E-08 1/h 
SFF = 83,18% 
 
The PFDAVG was calculated for three different proof times using the Markov model as 
described in Figure 2. 

T[Proof] = 1 year T[Proof] = 2 years T[Proof] = 5 years 

PFDAVG = 3.94E-04 PFDAVG = 7.88E-04 PFDAVG = 1.97E-03 

The boxes marked in yellow ( x x ) mean that the calculated PFDAVG values are within the 
allowed range for SIL 2 according to table 2 of IEC 61508-1, but do not fulfill the 
requirement to not claim more than 10% of this range, i.e. to be better than or equal to 
1,00E-03. The boxes marked in green ( x x ) mean that the calculated PFDAVG values are 
within the allowed range for SIL 2 according to the table 2 of IEC 61508-1 and table 3.1 of 
ANSI/ISA-84.01-1996 and do fulfill the requirement to not claim more than 10% of this 
range, i.e. to be better than or equal to 1,00E-03. 
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Results Current Output 
The FMEDA carried out on the Transmitter Supply Isolators KF**-CRG2-*** (current 
output) leads under the assumptions described to the following failure rates and SFF: 

sd = 9,00E-09 1/h 
su = 5,63E-08 1/h 

dd = 6,55E-08 1/h 

du = 9,47E-08 1/h 

high = 2,29E-07 1/h 

low = 1,10E-07 1/h 

annunciation = 3,36E-09 1/h 

no effect = 1,70E-07 1/h 

total = 5,11E-07 1/h 

not part = 5,44E-08 1/h 
MTBF = MTTF + MTTR = 1/ ( total + not part) + 8 h = 202 years 
SFF = 81,47% 
 
The PFDAVG was calculated for three different proof times using the Markov model as 
described in Figure 2. 

T[Proof] = 1 year T[Proof] = 2 years T[Proof] = 5 years 

PFDAVG = 4.14E-04 PFDAVG = 8.29E-04 PFDAVG = 2.07E-03 

The boxes marked in yellow ( x x ) mean that the calculated PFDAVG values are within the 
allowed range for SIL 2 according to table 2 of IEC 61508-1, but do not fulfill the 
requirement to not claim more than 10% of this range, i.e. to be better than or equal to 
1,00E-03. The boxes marked in green ( x x ) mean that the calculated PFDAVG values are 
within the allowed range for SIL 2 according to the table 2 of IEC 61508-1 and table 3.1 of 
ANSI/ISA-84.01-1996 and do fulfill the requirement to not claim more than 10% of this 
range, i.e. to be better than or equal to 1,00E-03. 
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